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Standards

IEC 60079-14 IEC 60079-17 IEC 60079-19
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Structure of the Standard

4. General requirements

5. Selection of equipment

6. Protection from dangerous sparking

7. Electrical protection

8. Emergency switch-off and electrical isolation

9. Wiring systems

10. Cable entry systems

11. Rotating electrical machines

12. Luminaires

13. Electric heating
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4. General requirements

4.2 Documentation – Site

 Area classification document 
(see IEC 60079-10-1 and IEC 60079-10-2)

 Where applicable, gas, or  vapour or dust 
classification in relation to the group or subgroup 
of the electrical equipment

 Temperature class or ignition temperature of the 
gas or vapour involved

 Where applicable, the material  characteristics

 External influences 

 Ambient temperature
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4.2 Documentation – Equipment

 Certificate according to IEC standards

 Manufacturer’s instruction manual for selection, 
installation and initial inspection

 Information with special conditions, if the 
certificate number has the suffix “X”

 Descriptive system document for the intrinsically 
safe system
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4.2 Equipment documentation
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4.2 Documentation – Installation

 Necessary information to ensure correct 
installation of the equipment

 Documentation relating to the suitability of the 
equipment 

 The plans showing details of wiring systems

 Records of selection criteria for cable entry 
systems

 Drawings and schedules relating to circuit 
identification

 Records of the initial inspection
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4.2 Documentation – Personnel

 Evidence of 
personnel competency

4.3 Initial inspection

Equipment shall be installed in accordance with its 
documentation. It shall be ensured that replaceable 
items are of the correct type and rating. 

On completion of the erection, initial inspection of 
the equipment and installation shall be carried out in 
accordance with IEC 60079-14.
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Equipment with certificate according to the 
IEC 60079 series meets the requirements for 
hazardous areas, when selected and installed in 
accordance with this standard.

4.4 Assurance of conformity of
equipment
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4.4 Assurance of conformity of
equipment

4.4.1.2 IEC Standards

The requirements given in IEC 60079-14 are based 
on the current editions of the IEC standards in the 
IEC 60079 series. 

If equipment is tested and certified according to past 
editions, it is possible that the basis used for the 
certification does not comply with the requirements 
given in this standard. 

NOTE 1 Care should be taken to check any technical differences to
the requirements given in the current editions. It may be required 
that additional measures should be applied to ensure safe operation.
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Simple apparatus

Exception:

Simple electrical apparatus used within an 
intrinsically safe circuit.

Simple apparatus

Simple apparatus must possess the following 
characteristics: 

 no internal cells or batteries 
(exception: thermocouples, photocells, etc., 
limited to 1.5 V, 100 mA and 25 mW)

 connection to a single source only

 no internal voltage/current transformation
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Simple apparatus
Switch, thermocouple,
RTD

Supply

Associated electrical 
equipment [Ex ia Ga] IIC

Safe area

Output

Simple apparatus

4.5 Qualifications of personnel
(Annex A)

 General understanding of relevant electrical 
engineering 

 Practical understanding of explosion protection 
principles and techniques

 Understanding of and ability to read and assess  
engineering drawings

 Working knowledge and understanding of relevant 
Standards in explosion protection 

 Basic knowledge of quality assurance, including the 
principles of auditing, documentation, traceability 
of measurement, and instrument calibration
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5. Selection of equipment

5.3 Relationship between equipment
protection level (EPLs) and zones



16

5.4.2 Relation between EPLs and
types of protection

5.5 Selection according to
equipment grouping
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Gas group – Class I, Division 1 and 2

A

B

C

Hydrogen

Acetylen

Group
Permissible

Group

D

! !

Gas group

NEC 500-503
NEC 505 

IEC 60079-0 

Class I
Gas and 
vapours

Acetylene
Hydrogen
Ethylene
Propane

Group A
Group B
Group C
Group D

Group IIC
Group IIC
Group IIB
Group IIA
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5.6.2 Temperature class

T1

Ignition 
temperature of gas 

or vapor

Temperature class 
required by the 

area classification

Allowable 
temperature 
classes of 
equipment

> 200°C

> 300°C

> 450°C

T6

T5

T4

T3

T2

> 135°C

T3 – T6

T2 - T6

T1 - T6

T5 – T6> 100°C

T4 – T6

> 85°C T6

5.9 Selection to cover external 
influences

 Thermal effects

 Chemical effects

 Mechanical effects

 Effects of movement and vibration

 Electrical effects

 Moisture

 Ingress of process liquids

 Corrosion
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5.9 Selection to cover external
influences
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Equipment shall normally be designed 
for use in an ambient temperature range 
between –20 ºC and 40 ºC; 
in this case, no additional ambient 
temperature marking is required.

Example of extended ambient 
temperature range Tamb

Tamb –20 ºC to 60 ºC.

5.9 Ambient temperature

6. Protection from dangerous 
sparking
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6.1 Light metals as construction
materials

Materials used in Group II installations for the identified 
equipment protection levels shall not contain, by mass, 
more than:

for EPL “Ga”

• 10 % in total of aluminum, magnesium, titanium and 
zirconium, and

• 7.5 % in total of magnesium, titanium and zirconium;

for EPL “Gb”

 7.5 % in total of magnesium, titanium and zirconium;

for EPL “Gc”
No requirement

6.4 Potential equalization

The minimum size for bonding conductors for 
the main connection to a protective rail shall be 
at least 6 mm² (based on conductivity of copper) in 
accordance to IEC 60364-5-54 and supplementary 
connections shall be a minimum of 4 mm².

Consideration should also be given to using larger 
conductors for mechanical strength.

Connections shall be secure against self loosening 
and shall minimize the risk of corrosion which may 
reduce the effectiveness of connection.
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6.4.2 Temporary bonding

Mechanical strength of the conductor shall be 
equivalent to at least 4 mm² copper, or be part of 
flexible cabling system incorporating a monitoring 
and control system.

6.4.2 Temporary bonding
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6.5 Static electricity

Limitation of the size of chargeable non-conductive 
surfaces
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6.5 Static electricity

9. Wiring systems
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9.1 General

Edition 4

Wiring systems shall comply fully with the relevant 
requirements of this clause except that intrinsically 
safe and energy-limited installations need not 
comply with 9.3.1 to 9.3.5 inclusive.

Edition 5

Cable and wiring systems shall comply with the 
relevant requirements of Clause 9.

9.1 General
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9.3.2 Cables for fixed installations

Cables used for fixed installations wiring in 
hazardous areas shall be appropriate for the ambient 
conditions in service. 

9.3.2 Cables for fixed installations

Cables shall be:

 Sheathed with thermoplastic, thermosetting, or 
elastomeric material. 
They shall be circular and compact. 
Any bedding or sheath shall be extruded. 
Fillers, if any, shall be non hygroscopic.

 Mineral insulated metal sheathed, or

 Special, e.g. flat cables with appropriate cable 
glands.
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9.3.2 Cable for fixed installations

9.3.2 Cable for fixed installations
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9.6.3 Unused cores

Each unused core in multi-core cables shall either 
be connected to earth or be adequately insulated by 
means of terminations suitable for the type of 
protection.

Insulation by tape alone is not permitted!
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10. Cable entry systems and 
blanking elements

10.1 General

If a cable gland is to be used at an ambient 
temperature range different from –20 °C to 40 °C 
and/or a operation temperature higher than 80 °C 
this must be covered by certification documentation.
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70 ºC 80 ºC

10.1 Cable entries

10.2 Selection of cable glands

The cable gland shall be selected to match the cable 
diameter. 

The use of sealing tape, heat shrink tube or other 
materials is not permitted to make the cable fit to the 
cable gland.

Cable glands shall be in accordance with 
IEC 60079-0 and shall be selected to maintain the 
requirements of the protection technique according 
to Table 10.
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10.2 Selection of cable glands

Protection 
technique for
the equipment

Glands, adapters and blanking 
element protection technique

Ex “d”
see 10.6

Ex “e”
see 10.4

Ex “n”
see 10.4

Ex “t”
see 10.7

Ex “d” X

Ex “e” X X

Group II

Ex “i” / Ex “nL” X X X 
see 16.5

Group III

Ex “i”
X 

See 16.5

10.2 Selection of cable glands

Protection 
technique for
the equipment

Glands, adapters and blanking 
element protection technique

Ex “d”
see 10.6

Ex “e”
see 10.4

Ex “n”
see 10.4

Ex “t”
see 10.7

Ex “n”
ausgenommen Ex “nL”

Ex “nR”
Siehe 10.8

X X X

Ex “pxb”,
Ex “pyb” or
Ex “pzc”

X X
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10.2 Selection of cable glands

Protection 
technique for
the equipment

Glands, adapters and blanking 
element protection technique

Ex “d”
see 10.6

Ex “e”
see 10.4

Ex “n”
see 10.4

Ex “t”
see 10.7

Ex “pD” X X X

Ex “t” X

10.2 Selection of cable glands

Protection 
technique for
the equipment

Glands, adapters and blanking 
element protection technique

Ex “d”
see 10.6

Ex “e”
see 10.4

Ex “n”
see 10.4

Ex “t”
see 10.7

Ex “m”

Ex “o”

Ex “q”

Ex “m”, Ex “o” and Ex “q” would 
not normally be applied to wiring 
connections. The protection 
technique for connections shall 
suit the wiring system used.
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10.3 Connections of cables to equipment

Cable glands shall be installed in a manner that after 
installation they are only capable of being released 
or dismantled by means of a tool.

10.3 Connections of cables to equipment

Certificate with the suffix “X”

If an additional clamping is required to prevent 
pulling and twisting of the cable transmitting the 
forces to the conductor terminations inside the 
enclosure, a clamp shall be provided, as close as 
practicable to the gland along the cable.

NOTE 1 
Cable clamps within 300 mm of the end of the cable 
gland are preferred.
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10.3 Connections of cables to equipment

10.3 Connections of cables to equipment
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10.3 Trumpet cable gland
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10.3 Connections of cables to equipment

Cables shall be routed straight from the cable gland 
to avoid lateral tension that may compromise the 
seal around the cable.
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10.4 Additional requirements for entries

Additional requirements for entries 
other than Ex “d”, Ex “t” or Ex “nR”

If additional cable entry holes for other than Ex “d”, 
Ex “t” or Ex “nR” are required they may be made 
under following conditions:

 permitted by the manufacturer’s documentation 
with area, size of holes and quantity of holes

 entry holes either plain or threaded shall meet the 
tolerances given by the manufacturer

10.5 Unused openings

With the exception of enclosures containing only 
one intrinsically safe circuit unused entries in the 
enclosure shall be sealed by blanking elements in 
accordance with table 10 and that maintain the 
degree of ingress protection IP 54 or that required by 
the location, whichever is the higher. 

Blanking elements shall comply with IEC 60079-0, 
and be of a type that can only be removed with the 
aid of tools.
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10.5 Unused openings
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10.5 Unused openings
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10.5 Unused openings

Flameproof enclosures

Adapters shall not be used together with blanking 
elements.

10.6 Additional requirements for 
type of protection “d” 

The cable entry system shall comply with one of the 
following:

 barrier cable glands in compliance with 
IEC 60079-1 and certified as equipment;

 cable glands in compliance with IEC 60079-1, 
certified as an equipment and combined with the 
cables complying with 9.3.1(a) and with a 
minimum length of the connected cable of 3 m

NOTE 1 

The minimum length is required to minimize the negative effects of 
gas migration through the cable (see also Annex E).
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10.6 Additional requirements for 
type of protection “d” 
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10.8 Additional requirements for 
type of protection “nR”

The sealing of restricted-breathing “nR” 
enclosures shall be such as to maintain the 
restricted-breathing properties of the enclosure. 
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12. Luminaires

12. Luminaires
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12. Luminiaires (“e” and “nA”)

Luminaires with fluorescent lamps and electronic 
ballasts shall not be used where temperature class T5 
or T6 is required or where the ambient temperature 
exceeds 60 °C.

Zone 1
T6
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13. Electric heating system

13. Electric heating system
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Heaters shall have the following protection in 
addition to overcurrent protection:

 in a TT or TN type system, a residual current device 
(RCD) with a rated residual operating current not 
exceeding 100 mA shall be used. insulation 
monitors are employed 
in IT systems.

NOTE 
Preference should be given to RCDs with a rated residual 
operating current of 30 mA.

13.1 General

13.1 General
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13.1 General

13.2 Temperature monitoring

 Resetting only with tool

 Manual resetting

 Resetting only under normal operating conditions

 Secured setting

 Independent of the controller

 Sensor fail-safe function (e.g. if capillary tube 
fractures)
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13.2 Temperature monitoring 

13.4 Safety device

The protection offered by a safety device shall be 
achieved  by sensing: 

 the temperature of the resistance heating device 
or, if appropriate, of its immediate surroundings; 

 the temperature of the resistance heating device 
or the surrounding temperature; and one or more 
other parameters.
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13.4 Safety device

Examples of such parameters include: 

 in the case of liquids, a covering of the heating 
device of at least 50 mm can be ensured by 
means of a level monitor; or

 in the case of flowing media such as gas and air, 
the minimum throughput can be ensured by 
means of a flow monitor.

13.4 Safety device
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13.4 Safety device

14. Additional requirements 
for type of protection ‘d’

Flameproof enclosures
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Flameproof enclosures, with only an 
Ex component enclosure certificate (marked 
with a ‘U’), shall not be installed. They shall always 
have an equipment certificate for the complete 
assembly. 

14. General

PTB 08 ATEX 1012 U

PTB 08 ATEX 1021 X

14. General
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Additional holes shall not be made into 
an Ex ‘d’ enclosure by an installer.

Indirect Direct Conduit entries

14. Installation
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15. Additional requirements for type 
of protection ‘e’ – Increased safety
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15.2 Maximum dissipated power

Current Cross-section in [mm²] 

[A] 1,5 2,5 4 6 10 16 25 35 

6 102        
10 68 102       
16 23 45 84      
20 9 26 51 64     
25  12 28 24 52    
35   8 5 52 44   
50     10 44   
63      16   
80         

100         
max. 

number of 
terminals 

51 51 42 32 26 22   
 

 
 

15.2 Maximum dissipated power
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15.2 Maximum dissipated power

16. Additional requirements for type 
of protection ‘i’ – Intrinsic safety
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16.5.1 Terminal boxes ‒ General

The terminal box used shall be suitable for the 
environment in which it is installed e.g. usually an 
enclosure of at least IP54 is desirable. Cable entry 
devices shall maintain the degree of protection of 
the enclosure.

Where a terminal box is used within a hazardous 
area it shall additionally comply with the 
electrostatic requirements of IEC 60079-0.

16.5.2 Terminal boxes with only 
one intrinsically safe circuit 

There are no additional requirements for one 
intrinsically safe circuit.

In accordance to IEC 60079-11: IP 20
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[Ex ia Ga] Safe area

?

16.5.3 Terminal boxes with more than 
one intrinsically safe circuit

 IECEx 2012, Dubai 
March 20 and 21, 
2012

Electrical Installations 
Design, Selection, Erection 

and Inspection

IECEx International Conference 2014
Kuala Lumpur, Malaysia
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Standards

IEC 60079-14 IEC 60079-17 IEC 60079-19
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 Electrical equipment in hazardous areas require 
more inspection and maintenance than 
equipment in non hazardous areas.

 Lack of inspection and maintenance introduce 
the risk of explosion.

 Where maintenance is subcontracted, they 
should be made aware of the rules.

 Competency control should be in place.

Inspection and maintenance 

For the purposes of inspection and maintenance, up-
to-date documentation of the following items shall 
be available:

 the classification of hazardous areas;

 apparatus group and temperature class;

 records sufficient to enable the explosion-
protected equipment to be maintained in 
accordance with its type of protection

For example list and location of apparatus, spares, technical 
information, manufacturer’s instructions.

Documentation
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131

Major factors

 susceptibility to corrosion, 

 likelihood of water ingress, 

 exposure to excessive ambient temperature, 

 risk of mechanical damage, 

 training and experience of personnel, 

 likelihood of unauthorized modifications or 
adjustments, 

Major factors effecting the deterioration
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Inspection

Technical inspection 

Documentation and 
organisation check

Inspection

Inspection

Following any replacement, repair, modification or 
adjustment, the items concerned shall be inspected 
in accordance with the relevant items of the detailed 
column of tables 1, 2 and 3 of 
IEC 60079-17.
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Inspection

The grade of inspection and the interval between 
periodic inspections shall take into account the type 
of equipment and instruction manual. 
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Periodic Inspection

Inspection of all electrical apparatus, systems and 
installations carried out on routine basis.

For examples every 3 years!

A visual or close periodic inspection may lead to the 
need for a further detailed inspection.

Inspection which identifies, without the use of 
access equipment or tools, those defects, such as 
missing bolts, which will be apparent to the eye.

Visual Inspection
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Inspection which encompasses those aspects 
covered by a visual inspection and, in addition, 
identifies those defects, such as loose bolts, which 
will be apparent only by the use of access 
equipment, for example steps, (where necessary), 
and tools.

NOTE 

Close inspections do not normally require the enclosure 
to be opened, or the equipment to be de-energized.

Closed Inspection

Inspection which encompasses those aspects 
covered by a close inspection and, in addition, 
identifies those defects, such as loose terminations, 
which will only be apparent by opening the 
enclosure, and/or using, where necessary, tools and 
test equipment.

Detailed Inspection
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Potable electrical equipment (hand-held, 
portable and transportable) is particularly 
prone to damage or misuse and therefore the 
interval between periodic inspections may need to 
be reduced. 

Inspection of portable equipment

Portable electrical equipment shall be submitted to a 
close inspection at least every 12 months. 
Enclosures which are frequently opened (such as 
battery housings) shall be given a detailed 
inspection. 
In addition, the apparatus shall be visually checked 
by the user, before use, to ensure that the apparatus 
is not obviously damaged.

Inspection of portable equipment
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Integrity of enclosures
Cable entries

Blanking elements
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147



75

149
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Flameproof enclosures
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Potential equalization
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Heat tracing
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Dust
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