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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  87 

____________ 88 

 89 

EXPLOSIVE ATMOSPHERES – 90 

 91 

Part 45: Electrical Ignition Systems for Internal Combustion Engines  92 

 93 

FOREWORD 94 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all 95 
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co -96 
operation on all questions concerning standardization in the electrical and electronic fields. To this end and i n addition 97 
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly 98 
Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is 99 
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may participate in 100 
this preparatory work. International, governmental and non-governmental organizations liaising with the IEC also 101 
participate in this preparation. IEC collaborates closely with the International Organization for Standardization (ISO) 102 
in accordance with conditions determined by agreement between the two organizations.  103 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possibl e, an international 104 
consensus of opinion on the relevant subjects since each technical committee has representation from all interested 105 
IEC National Committees.  106 

3) IEC Publications have the form of recommendations for international use and are accepted by  IEC National 107 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 108 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any misinterpretation 109 
by any end user. 110 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 111 
transparently to the maximum extent possible in their national and regional publications. Any divergence between any 112 
IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  113 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 114 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services 115 
carried out by independent certification bodies.  116 

6) All users should ensure that they have the latest edition of this publication.  117 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members 118 
of its technical committees and IEC National Committees for any personal injury, property damage or other damage 119 
of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of 120 
the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  121 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 122 
indispensable for the correct application of this publication.  123 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 124 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 125 

International Standard IEC 60079-45 has been prepared by subcommittee PNW 31-1359: Explosive 126 

atmospheres – Part XX - Electrical Ignition Systems for Internal Combustion Engines , of IEC 127 

technical committee TC31. 128 

The text of this International Standard is based on the following documents: 129 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 130 

Full information on the voting for the approval of this International Standard can be found in the 131 

report on voting indicated in the above table.  132 
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.  133 

The committee has decided that the contents of this document will remain unchanged until the 134 

stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to the 135 

specific document. At this date, the document will be  136 

• reconfirmed, 137 

• withdrawn, 138 

• replaced by a revised edition, or 139 

• amended. 140 

 141 

The National Committees are requested to note that for this document the stability date is  2024. 142 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED AT 143 

THE PUBLICATION STAGE. 144 

 145 
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INTRODUCTION 146 

This part also refers to IEC 60079-0 and its associated standards for the construction, testing and 147 

marking requirements of suitable electrical Ex Equipment.  148 

This international standard has been developed from ANSI/UL 122001 Standard for safety, General 149 

Requirements for Electrical Ignition Systems for Internal Combustion Engines in Class I, Division 150 

2 or Zone 2, Hazardous (Classified) Locations. 151 

The original content was developed primarily by the user community in response to operations and 152 

maintenance problems arising from the use of shielded ignition systems (flameproof or 153 

explosionproof) on reciprocating engines driving compressors and pumps handling flammable 154 

materials and installed in hazardous areas. Experience has shown that these types of ignition 155 

systems are subjected to significate dielectric stress due to being completely encapsulated in 156 

grounded metallic raceways and suffer premature failure resulting in engine cylinder misfiring and 157 

engine miss-operation and shutdown.      158 

The standard is intended to supplement IEC 80079-41 with the requirements for the ignition 159 

systems for reciprocating spark-ignited engines to be installed in hazardous areas for Gc 160 

applications. In addition, it is also a standalone set of requirements for a complete ignition system 161 

or for the individual components thereof to be installed on a reciprocating engine located in a Zone 162 

2 hazardous area in a repair or replacement activity.      163 

Examples of reciprocating gas engines located in a Zone 2 are: 164 

a) Offshore oil and gas platforms that are typically crowded or congested by design and the 165 

gas engine and driven equipment is located in a Zone 2. 166 

b) Onshore facilities where the gas engine and driven equipment assembly is located in an 167 

enclosed building for environmental protection or noise suppression.  168 

NOTE  Certified ignition systems may also be considered as an alternative replacement to non Ex sy stems 169 

for engines located in a non-hazardous area where the driven equipment is located in a Zone 2 location. This 170 

could provide the additional explosion protection for larger than anticipated flammable releases.  171 

On-going inspection, maintenance and repair aspects also play an important role in control of 172 

hazardous area installations and the user’s attention is drawn to IEC 60079 -17, IEC 60079-19 and 173 

manufacturer’s instructions for further information concerning these aspects.  174 

In any industrial installation, irrespective of size, there can be numerous sources of ignition apart 175 

from those associated with electrical Equipment. Precautions are necessary to ensure safety from 176 

other possible ignition sources, but guidance on this aspect  is outside the scope of this standard 177 
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EXPLOSIVE ATMOSPHERES – 178 

 179 

Part 45: Electrical Ignition Systems for Internal Combustion Engines 180 

 181 

1 Scope 182 

This part of IEC 60079 is intended to enhance the safety of personnel by providing minimum 183 

requirements for electrical ignition systems for spark-ignited reciprocating internal combustion 184 

engines, parts of which provide EPL Gc.  185 

This standard provides minimum construction and test requirements in addition to manufacturer 186 

installation and maintenance recommendations for the safe operation of ignition systems and 187 

components for spark-ignited reciprocating internal combustion engines providing EPL Gc for 188 

equipment Group IIB+H2, IIB or IIA. These requirements apply to systems rated for normal 189 

operation with secondary voltages less than or equal to 60kV. 190 

This standard is intended to apply only to the ignition systems or the individual ignition system 191 

components used on reciprocating internal combustion engines that are stationary when in 192 

operation except for forklift trucks and other mobile machinery where the internal combustion 193 

engine may be potential source of ignition. Applications addressed by the scope of this doc ument 194 

include but are not limited to gas compressors, electric power generators, forklift trucks, and 195 

pumps. 196 

This standard does not apply to: 197 

a) engine ignition systems that utilize a breaker point or magneto type ignition systems as these 198 

would not be suitable for use in a hazardous area 199 

b) Road vehicles 200 

c) Low voltage parts and electrical installation that are not included in the ignition system, such 201 

as the engine control module (ECM), various sensors and thermocouples, throttle actuator, 202 

fuel control valve(s), human machine interface (HMI), respective harness and wiring and all 203 

the other items that might belong to the integrated control system besides the ignition system.  204 

This standard supplements and modifies the general requirements of IEC 60079-0 and the 205 

requirements ISO/IEC 80079-41. Where a requirement of this standard conflicts with IEC 60079-0 206 

or ISO/IEC 80079-41, the requirement of this standard takes precedence.  207 

NOTE  See ISO/IEC 80079-41 for the requirements for explosion protection for EPL Gc reciprocating internal 208 

combustion engines. 209 

2 Normative references 210 

ANSI/UL 2556, Wire and Cable Test Methods 211 

IEC 60079-0, Explosive atmospheres – Part 0: Equipment – General requirements 212 

IEC 60079-1, Explosive atmospheres – Part 1: Equipment protection by flameproof enclosures "d"  213 

IEC 60079-7, Explosive atmospheres – Part 7: Equipment protection by increased safety “e”  214 
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IEC 60079-14, Explosive atmospheres – Part 14: Electrical installations design, selection and 215 

erection 216 

IEC 60079-15, Explosive atmospheres – Part 15: Equipment protection by Type of Protection “n”  217 

IEC 60079-18, Explosive atmospheres – Part 18: Equipment protection by encapsulation "m"  218 

IEC 60079-25, Explosive atmospheres – Part 25: Intrinsically safe electrical systems 219 

IEC 60079-46, Explosive atmospheres – Part 46: Equipment assemblies 220 

ISO 11565: 2006, Road vehicles — Spark-plugs —Test methods and requirements; Second edition  221 

ISO/IEC 80079-41, Explosive atmospheres – Part 41: Reciprocating internal combustion engines  222 

(in development) 223 

SAE J2031 - High-Tension Ignition Cable, 2020 224 

3 Terms and definitions 225 

For the purposes of this document, the following terms and definitions apply.  226 

ISO and IEC maintain terminological databases for use in standardization at the following 227 

addresses:  228 

• IEC Electropedia: available at http://www.electropedia.org/  229 

• ISO Online browsing platform: available at http://www.iso.org/obp 230 

3.1  231 

Reserved 232 

3.2  233 

ignition coil 234 

an inductive device used to convert primary voltage to secondary voltage intended to bridge a spark 235 

gap and initiate combustion 236 

3.3  237 

ignition control unit (ICU) 238 

a component assembly that transforms energy from the ignition system power source and provides 239 

it to the primary distribution system.  240 

NOTE  The ignition control unit is sometimes referred to as an ignition control module  241 
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 242 

3.4  243 

engine control module (ECM) 244 

electronic processor managing the timing relationship of the engine, transfer of data between 245 

engine sensors, actuators, control elements, and information-storage and -display units 246 

3.5  247 

ignition system 248 

an electrical system designed to produce and distribute electrical energy to bridge a sp ark gap and 249 

initiate combustion 250 

NOTE 1  An ignition system may be a part of integrated control system of the engine and hence connected 251 

to the engine control module ECM.   252 

NOTE 2  An ignition system can be a capacitive discharge type or an inductive type.   253 

 254 

3.5.1 255 

capacitive discharge ignition system 256 

In this type of ignition system, a charging circuit creates an intermediate voltage on a capacitor, 257 

and at the instant of ignition timing applies the capacitor energy and voltage to the ignition coil 258 

primary which subsequently reflects to the secondary coil winding and spark plug.  259 

 260 

3.5.2 261 

inductive discharge ignition system 262 

In an inductive-discharge ignition system, the primary winding is directly tied to Battery and stores 263 

energy while the primary winding conducts current from the battery.  At the desired ignition timing, 264 

the primary winding current is interrupted which drives a flyback event on the primary, which 265 

reflected to the secondary and generates a voltage high enough to ionize the spark plug gap.  266 

Following ionization of the spark plug gap, most of the ignition coil energy is driven through the 267 

spark plug gap. 268 

3.6  269 

installation drawing 270 

a drawing or other document prepared by the equipment manufacturer that details the allowed 271 

interconnections of ignition system components, indicates any special conditions of use, provides 272 

initial parameters if required, and provides the necessary information for operational use  of the 273 

system or any component 274 

3.7  275 

integral ignition coil 276 

an ignition coil that is spark-plug mounted (coil on plug) 277 

3.8  278 

maximum open circuit voltage <ignition system> 279 

the maximum peak voltage produced by the ignition system with the secondary lead d isconnected 280 

from the spark plug 281 
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3.9   282 

normal operation 283 

operation of equipment conforming electrically and mechanically with its design specification and 284 

used within the limits specified by the manufacturer.  285 

 286 

NOTE  This includes as a minimum: 287 

a) supply voltage, current, and frequency; 288 

b) environmental conditions; 289 

c) minimum and maximum engine operating and cranking speeds; 290 

d) all removable parts in place; and 291 

e) all operator-accessible adjustments at their most unfavourable settings within the normal range. 292 

 293 

SOURCE 426-04-10; Notes modified 294 

3.10  295 

engine driven power source 296 

any power source that relies on mechanical energy from the engine for conversion to ignition 297 

system electrical energy 298 

3.11  299 

external power source 300 

any power source that relies on energy from a source other than the engine for ig nition system 301 

electrical energy 302 

3.12  303 

primary distribution system 304 

the components that deliver the primary voltage (typically less than 1000 V) and current from the 305 

power supply and ignition control unit to the ignition coil, including the coil primary terminations 306 

3.13  307 

primary lead assembly 308 

an assembly of primary wires interconnecting the ignition coil with the balance of the primary 309 

distribution system 310 

3.14  311 

primary wire 312 

an insulated conductor interconnecting the ignition control unit and the ignition coil 313 

3.15  314 

primary voltage 315 

the voltage produced across the primary of the ignition coil under normal operating conditions 316 

3.16  317 

primary wiring harness 318 

a group of wires transporting voltage to the primary of the ignition coil 319 

3.17  320 

raceway 321 

an enclosure for routing, protecting, and supporting wires or cables 322 
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3.18  323 

secondary distribution system 324 

the component assembly that electrically interconnects the ignition coil and the spark gap, including 325 

the coil secondary terminations 326 

3.19  327 

secondary lead, secondary lead assembly 328 

a part of the secondary distribution system, either rigid or flexible, electrically interconnect ing the 329 

coil and the spark plug 330 

3.20  331 

secondary voltage 332 

the open circuit voltage produced across the spark gap 333 

3.21   334 

spark gap 335 

the space between two conductors across which electr ical energy is discharged 336 

3.22  337 

spark plug 338 

an electromechanical device that provides a spark gap intended to ignite a fuel mixture 339 

3.23  340 

stationary <ignition systems> 341 

an installation that operates in a fixed location 342 

3.24  343 

flashover 344 

electric breakdown between conductors in a gas or a liquid or in vacuum, at least partly along the 345 

surface of solid insulation (e.g., where a spark occurs from the internal live wires of the ignition 346 

system to an external metal surface such as the secondary lead to surrounding metallic surface) 347 

3.25  348 

conductive interface 349 

the point at which two conductive elements are joined between subcomponents.  Examples include 350 

the connection between an ignition coil and an extender, or the connection between an extender 351 

and the nipple of a spark plug. 352 

4 General requirements 353 

Any portion of an ignition system providing EPL Gc shall not, under normal operating conditions, 354 

produce arcs, sparks, or heat that could ignite a surrounding flammable atmosphere. This may be 355 

achieved through conformance with the construction requirements of Clause 5 and utilizing at least 356 

one of the protection methods indicated in 4.1, 4.2 or 4.3. or any combination thereof (see 4.4). 357 

The portions of the ignition system which operate at voltage levels of 15 kV and less may use other 358 

types of explosion protection defined in IEC 60079 series  standards (considering the voltage 359 

restrictions allowed within the specific standard). 360 

4.1 Spark containment 361 

Any portion of the ignition system providing EPL Gc shall be constructed such that arcs or sparks 362 

that could occur under normal operating conditions are contained in a manner that precludes 363 

ignition of a surrounding flammable atmosphere. See Clause 6 for requirements for spark 364 

containment. 365 
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4.2 Spark prevention 366 

Any portion of the ignition system providing EPL Gc shall be constructed such that arcs or sparks 367 

under normal operating conditions are prevented from occurring outside of the combustion 368 

chamber. See Clause 7 for requirements for spark prevention.  369 

4.3 Spark detection/prevention 370 

Any portion of the ignition system providing EPL Gc shall be designed and constructed such that 371 

conditions leading to arcs or sparks in any portion of the ignition system outside of the combustion 372 

chamber are detected and remedied before such sparks occur. See Clause 8 for spark detection 373 

and prevention requirements.  374 

4.4 Ignition System Equipment 375 

Parts of ignition systems can be examined separately for conformance with the applicable 376 

requirements of this standard or other types of explosion protection defined in other IEC 60079 377 

series standards.  378 

The parties assembling the completed ignition system are responsible for total system 379 

documentation and demonstrating conformance of the completed ignition system to this standard.  380 

Components shall be marked as detailed in Clause 10. 381 

A typical ignition system with all  of its components is illustrated in Figure 1. 382 

 383 

Item 1:  Power Source 
Item 3:  Ignition Coil 
Item 5:  Spark Plug 
Item 7:  Engine Control Module 

Item 2:  Primary Wiring 
Item 4:  Secondary Leads 
Item 6:  Ignition Control Unit 

 384 

NOTE 1  The order and arrangement of components in an ignition system may be different, only basic ignition system 385 
components are shown in this diagram. 386 

NOTE 2  Ground conductors may be insulated conductors or part of a metallic frame.  387 

Figure 1 – Components of an electrical ignition system 388 

4.5 Engine enclosed systems 389 

For any ignition system components that are contained completely within an enclosed volume of 390 

the engine that is subject to the positive pressure from the crankcase, are by definition not exposed 391 
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to a flammable atmosphere, therefore the requirements for explosion protection outlined in this 392 

standard do not apply.  393 

NOTE 1  For additional information concerning the enclosed volumes of engines and their possibility of having an 394 
explosive mixture internally, see IEC 80079-41. 395 

5 Construction and testing requirements 396 

5.1 General 397 

Ignition systems shall be constructed to withstand the service temperatures to which they will be 398 

exposed in normal operation. Different temperature ratings may apply to separate devices of an 399 

ignition system. Maximum surface temperature of all equipment within the ignition system shall 400 

be determined in accordance with the test procedures as defined by maximum surface 401 

temperature in IEC 60079-0, modified for a system input voltage of ±25% for DC systems. The 402 

equipment shall be marked as specified in Clause 10. 403 

Ignition systems shall be constructed to withstand the effects of vibration levels they are likely to 404 

encounter during normal operation such that they are prevented from becoming a potential source 405 

of ignition. The test in 12.4 demonstrates conformance with this requirement.  406 

For all protection methods the complete test program for the system and component level is defined 407 

in Table 1.  408 

5.2 Impact 409 

All parts of the ignition system intended for installation in a hazardous area shall meet the 410 

Resistance to Impact Test as specified in IEC 60079-0. Specific parts fabricated from ceramic or 411 

other similar materials may be supplied with a cover or shroud that will be included with the system 412 

and shall be in place for the impact test. 413 

5.3 Chemical Compatibility 414 

Enclosures and insulating materials shall provide protection to prevent deterioration that could 415 

adversely affect the suitability of the parts of the equipment intended to be installed in a hazardous 416 

area. The list of compounds in Table 2 includes chemicals representative of those to which ignition 417 

systems would likely be exposed in normal operation.  418 

All non-metallic enclosure materials, secondary leads, secondary lead assembly, or secondary lead 419 

harness, and insulation compounds associated with the ignition system utilized on  exterior of the 420 

engine shall comply with the chemical compatibility tests of 1.1. All test chemicals in Table 2 shall 421 

be included in the test. One or more of the test chemicals may be omitted from the test if the 422 

installation drawing prepared in accordance with Clause 10 states that the equipment is not suitable 423 

for use in locations where the omitted test chemical is present. The manufacturer of the device 424 

shall make available information necessary to determine if critical mater ials of construction are 425 

compatible with substances not included in Table 2 that may be present in an installation area.  426 

5.4 Terminations and Connections 427 

All electrical terminations and connections for the secondary lead system intended to be installed 428 

in a hazardous area shall be mechanically secured against unintentional disconnection. 429 

Terminations shall be constructed such that, when connected as specified on the installation 430 

drawing, a separating force specified in the pull test described in 12.8, is required for disconnection. 431 

Terminations shall also maintain continuity when subjected to the vibration test specified in 12.3. 432 

The vibration test shall be completed as a prerequisite to the pull test described in 12.8. 433 
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