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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-12.20.01-2009. 

This document has been prepared as part of the service of ISA towards 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 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 ISA Subcommittee ISA12.20 developed this document. 

NAME COMPANY 

D. Burns, Chair Shell Exploration & Production Company 
M. Coppler, Managing Director Ametek Inc. 
D. Adams CSA International 
D. Bishop David N Bishop Consultant 
K. Blanchard Stitt Spark Plug Company 
R. Fontaine FM Approvals 
G. Kraus Downin’s Inc. 
R. Lecuyer RDK Associates Inc. 
R. Ramsey El Paso Corporation 
D. Schmitt FW Murphy 
R. Seitz Artech Engineering 
T. Smith Altronic Inc. 
M. Spencer Columbia Gas Transmission 
R. Strube Intertek Testing Services 
K. Young Northern Natural Gas 
 

The following members of ISA Committee ISA12 participated in the development of this document. 

NAME COMPANY 

T. Schnaare, Chair Rosemount Inc. 
W. Lawrence, Co-Chair FM Approvals 
M. Coppler, Managing Director Ametek Inc. 
N. Abbatiello Optimation Technology 
D. Ankele Underwriters Laboratories Inc. 
D. Bishop David N Bishop Consultant 
H. Bockle R. Stahl Inc. 
K. Boegli Phoenix Contact Inc. 
W. Brown Maverick Engineering 
D. Burns Shell Exploration & Production Company 
R. Buschart Cable Tray Institute 
R. Cardinal Bently Nevada LLC 
C. Casso Nabors Industries 
J. Cospolich Waldemar S Nelson & Company Inc. 
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S. Czaniecki Intrinsic Safety Concepts Inc. 
J. Dolphin Professional Testing 
T. Dubaniewicz NIOSH 
U. Dugar Mobil Chemical Company 
A. Engler Det Norske Veritas 
W. Fiske Intertek Testing Services 
G. Garcha GE Energy 
D. Hohenstein Pepperl + Fuchs Inc. 
D. Jagger Bifold-Fluid Power 
J. Johnscher Adalet PLM 
F. Kent Honeywell Inc. 
J. Kovscek Industrial Scientific Corporation 
J. Kuczka Killark 
B. Larson Turck Inc. 
E. Massey Rockwell Automation 
A. Mobley 3M Company 
A. Page MSHA Approval & Certification Center 
P. Schimmoeller CSA International 
R. Seitz Artech Engineering 
D. Wechsler Dow Chemical Company 
 

This standard was approved for publication by the ISA Standards and Practices Board on  
10 February 2009. 
 
NAME COMPANY 

J. Tatera Tatera & Associates Inc. 
P. Brett Honeywell Inc. 
M. Coppler Ametek Inc. 
E. Cosman The Dow Chemical Company 
B. Dumortier Schneider Electric 
D. Dunn Aramco Services Co. 
R. Dunn DuPont Engineering 
J. Gilsinn NIST/MEL 
E. Icayan ACES Inc. 
J. Jamison Husky Energy Inc. 
D. Kaufman Honeywell 
K. P. Lindner Endress + Hauser Process Solutions AG 
V. Maggioli Feltronics Corp. 
T. McAvinew Jacobs Engineering Group 
G. McFarland Emerson Process Mgmt. Power & Water Sol. 
R. Reimer Rockwell Automation 
N. Sands DuPont  
H. Sasajima Yamatake Corp. 
T. Schnaare Rosemount Inc. 
I. Verhappen MTL Instrument Group 
R. Webb ICS Secure LLC 
W. Weidman Worley Parsons  
J. Weiss Applied Control Solutions LLC 
M. Widmeyer Consultant 
M. Zielinski Emerson Process Management 
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1 Purpose 

This standard is intended to enhance the safety of personnel by providing minimum requirements for 
electrical ignition systems for spark-ignited reciprocating internal combustion engines, parts of which are 
installed or operated in Class I, Division 2 or Zone 2 hazardous (classified) locations. 

2 Scope 

This standard provides minimum construction and test requirements in addition to manufacturer 
installation and maintenance recommendations for the safe operation of ignition systems and 
components for spark-ignited reciprocating internal combustion engines in Class I, Division 2, Group C or 
D or Class I, Zone 2, Group IIB or IIA, hazardous (classified) locations.  These requirements apply to 
systems rated for normal operation with secondary voltages less than or equal to 35 kV. 

This standard is intended to cover only ignition systems of reciprocating internal combustion engines that 
are stationary when in operation. This does not include any application where the engine would be in 
motion (vehicles) while operating. Applications addressed by the scope of this document include but are 
not limited to gas compressors, electric power generators, and pumps. 

This standard applies to ignition systems suitable for use in an ambient temperature range of -40°C to 
+70°C (-40°F to +158°F). 

3 References 

ANSI NFPA 70, National Electrical Code® 

ANSI/ISA-12.12.01, Nonincendive Electrical Equipment for Use in Class I and II, Division 2 and Class III, 
Divisions 1 and 2 Hazardous (Classified) Locations 

ANSI/ISA-60079-0, Electrical Apparatus for Use in Class I, Zones 0, 1 & 2 Hazardous (Classified) 
Locations: General Requirements 

ANSI/ISA-60079-1, Electrical Apparatus for Use in Hazardous (Classified) Locations: Type of Protection - 
Flameproof “d” 

ANSI/ISA-60079-15, Electrical Apparatus for Use in Hazardous (Classified) Locations: Type of  
Protection “n” 

ANSI/UL 1203, UL Standard for Safety Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for 
Use in Hazardous (Classified) Locations 

ANSI/UL2556, Wire and Cable Test Methods 

SAE J2031, High Tension Ignition Cable 

4 Definitions 

4.1 alarm:  
an audible, visual, or physical presentation designed to alert the user that a specific parameter has been 
reached or exceeded. 

4.2 ambient temperature:  
the temperature of the air in the immediate vicinity of the device, equipment or component. 
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4.3 approved:  
acceptable to the authority having jurisdiction (AHJ). 

4.4 authority having jurisdiction (AHJ):  
the organization, office, or individual that has the responsibility and authority for approving equipment, 
installations, or procedures. 

4.5 flashover:  
the occurrence of an arc or spark from the secondary distribution system at a point other than the spark 
gap. 

4.6 clearances; 
shortest distance in air between two conductive parts. 

4.6 creepage distance; 
shortest distance along the surface of a solid insulating material between two conductive parts. 

4.7 ignition coil:  
a transformer used to convert primary voltage to secondary voltage intended to bridge a spark gap and 
initiate combustion. 

4.8 ignition control unit:  
a component assembly that transforms energy from the ignition system power source and provides it to 
the primary distribution system in the required timing relationship to the engine. 

4.9 ignition system:  
an electrical system designed to produce and distribute electrical energy to bridge a spark gap and initiate 
combustion. 

4.10 installation drawing:  
a drawing or other document provided by the equipment manufacturer that details the allowed 
interconnections of ignition system components, indicates any special conditions of use, provides initial 
parameters if required, and provides the necessary information for operational use of the system or any 
component. 

4.11 integral ignition coil:  
an ignition coil intended to be spark-plug mounted. 

4.12 labeled:  
equipment or materials to which has been attached a label, symbol, or other identifying mark of an 
organization, acceptable to the authority having jurisdiction and concerned with product evaluation, that 
maintains periodic inspection of production of listed equipment or materials, and by whose labeling the 
manufacturer indicates compliance with appropriate standards or performance in a specified manner. 

4.13 listed:  
equipment or materials included in a list published by an organization, acceptable to the authority having 
jurisdiction and concerned with product evaluation, that maintains periodic inspection of production of 
listed equipment or materials, and by whose listing states that the equipment or material meets 
appropriate designated standards or has been tested and found suitable for use in a specified manner. 

4.14 maximum open circuit voltage:  
the maximum voltage produced by the ignition system with the secondary lead disconnected from the 
spark plug. 
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4.15 normal operating conditions:  
equipment is in normal operating conditions when it conforms electrically and mechanically with its design 
specifications, is connected as specified on applicable installation drawings, and is used within the limits 
specified by the manufacturer.  This includes 

a) supply voltage, current, and frequency; 

b) environmental conditions; 

c) minimum and maximum engine operating and cranking speeds; 

d) all removable parts in place; and 

e) all operator-accessible adjustments at their most unfavorable settings. 

4.17 engine driven power source:  
any power source that relies on mechanical energy from the engine for conversion to ignition system 
electrical energy. 

4.18 external power source:  
any power source that relies on energy from a source other than the engine for ignition system electrical 
energy. 

4.19 primary distribution system:  
the components that deliver the primary voltage and current from the power supply and ignition control 
unit to the ignition coil, including the coil primary terminations. 

4.20 primary lead assembly:  
an assembly of primary wires interconnecting the ignition coil with the balance of the primary distribution 
system. 

4.21 primary wire:  
an insulated conductor interconnecting the ignition control unit and the ignition coil. 

4.22 primary voltage:  
the voltage produced across the primary of the ignition coil under normal operating conditions. 

4.23 primary wiring harness:  
a group of wires transporting voltage to the primary of the ignition coil. 

4.24 raceway:  
an enclosure for routing, protecting, and supporting wires or cables. 

4.25 rated:  
specified by the equipment manufacturer as the recommended maximum operating condition. 

4.26 secondary distribution system:  
the component assembly that electrically interconnects the ignition coil and the spark gap, including the 
coil secondary terminations. 

4.27 secondary lead or secondary wiring:  
a part of the secondary distribution system, either rigid or flexible, electrically interconnecting the coil and 
the spark plug. 

4.28 secondary voltage:  
the voltage produced across the spark gap. 
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4.29 spark gap:  
the space between two conductors across which electrical energy is discharged. 

4.30 spark plug:  
an electromechanical device that provides a spark gap intended to ignite a fuel mixture. 

4.31 stationary:  
an installation that operates in a fixed location. 

5 General requirements 

Any portion of an ignition system installed in a Class I, Division 2 or Zone 2 hazardous (classified) 
location shall not, under normal operating conditions, produce arcs, sparks, or heat that could ignite a 
surrounding flammable atmosphere.  This may be achieved through conformance with the construction 
requirements of Clause 6 and at least one of the protection methods indicated in 5.1, 5.2 or 5.3. 

5.1 Spark containment: Any portion of the ignition system in the Class I, Division 2 or Zone 2 
hazardous (classified) location is constructed such that arcs or sparks that could occur under normal 
operating conditions are contained in a manner that precludes ignition of a surrounding flammable 
atmosphere.  See Clause 7 for requirements for spark containment. 

5.2  Spark prevention: Any portion of the ignition system in the Class I, Division 2 or Zone 2 hazardous 
(classified) location is constructed such that arcs or sparks under normal operating conditions are 
prevented from occurring outside of the combustion chamber. See Clause 8 for requirements for spark 
prevention. 

5.3 Spark detection/prevention: The ignition system is designed and constructed such that conditions 
leading to arcs or sparks in any portion of the ignition system outside of the combustion chamber are 
detected and remedied before such sparks occur. See Clause 9 for spark detection and prevention 
requirements. 

Components of ignition systems are examined separately for conformance with the applicable 
requirements of this standard.  In these cases, the installation drawing for the component shall detail the 
allowed interconnections with other equipment.  The installation drawing may identify specific acceptable 
equipment or describe the critical characteristics of acceptable equipment.  The installation drawing shall 
be sufficiently descriptive to enable the user to make fully informed equipment selections.   

NOTE 1 — The parties assembling the completed ignition system are responsible for total system documentation and 
demonstrating conformance of the completed ignition system to this standard. 

NOTE 2 — Components not marked as detailed in Clause 10 should not be installed in a hazardous (classified) location.  

A typical ignition system with all of its components is illustrated in Figure 1. 
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