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Preface

This preface, as well as all footnotes and annexes, is included for information purposes and is
not part of ANSI/ISA-TR12.21.01-2004 (R2013).

This document has been prepared as part of the service of ISA toward a goal of uniformity 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 S| (and the metric
system) in their business and professional dealings with other countries. Toward this end, this
Department will endeavor to introduce Sl-acceptable metric units in all new and revised
standards, recommended practices, and technical reports to the greatest extent possible.
IEEE/ASTM SI 10, American National Standard for Metric Practice, 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.

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.
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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.
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Foreword

At this time there is minimal awareness of the potential risk associated with optical ignitions even
though fiber optic systems have been used for at least 20 years in hazardous (classified)
locations. Hazardous (classified) locations are described in the National Electrical Code ©

(NEC ®). (National Electrical Code and NEC are registered trademarks of the National Fire
Protection Association, Quincy, MA.) One purpose of this technical report is to inform industry of
potential ignition hazards associated with the use of fiber optic systems in explosive gas
atmospheres. The technical report is also intended to suggest engineering and installation
practices to reduce the ignition hazard from fiber optic systems in Class | locations. This
technical report is provided for general guidelines pending the final results of ongoing testing and
the development of official standards.

Safety standards to reduce human exposure hazards from laser equipment and fiber optic
communication systems are found in IEC 60825, Parts 1 and 2.

Publication of this ANSI Technical Report has been approved by ISA. This document is
registered as a Technical Report series of publication according to the procedures for the
Registration of ANSI Technical Reports. This document is hot an American National Standard
and the material contained herein is not normative in nature. Comments on the content of this
document should be sent to ISA.

Abstract

For optical wavelengths in the visible, near infrared, and certain regions of the mid infrared,
ignition of an explosive gas atmosphere occurs with the lowest beam strength when a target
intercepting the beam is heated to a high temperature. Minimum ignition criteria for explosive
gas atmospheres are described in terms of the beam’s spatial and temporal characteristics.
Three protection concepts are described for preventing ignitions by fiber optic terminal devices
and cables in Class | hazardous (classified) locations. Hazardous (classified) locations are
described in the National Electrical Code. Inherent safety is an energy limitation approach to
safety that also takes into consideration over-power fault conditions. Protected optical fiber is
the second protection concept, where the level of safety is defined by the mechanical protection
provided by robust cabling, raceway, cable tray, or conduit. Optical radiation interlock with
optical fiber breakage is the third protection concept, where the transmit fiber optic terminal
device shuts off or reduces the beam strength to a safe level upon detection of a loss in signal,
such as occurs when there is a break in the optical fiber. Applications of the protection concepts
as a function of Class | Divisions or Zones are suggested. Safe installation practices are
recommended.

Key Words

Fiber optics, optical fiber, fiber optic cable, fiber optic terminal device, hazardous (classified)
locations, Class | locations, National Electrical Code, explosive gas atmosphere, laser, nonbeam
hazards.
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