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Standards

IEC 60079-14
EN 60079-14

IEC 60079-17
EN 60079-17

IEC 60079-19
EN 60079-19

General requirements
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Documentation – Site

 area classification documents (IEC 60079-10-1 and 
IEC 60079-10-2) 

 where applicable, gas, vapour or dust classification 
in relation to the group or sub-group of the 
electrical Ex Equipment

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

 any use of conditions of control for exceptional 
circumstances

 external influences and ambient temperature
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Area classification – Basic Example
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 manufacturer’s instructions for selection, 
installation and initial inspection;

 documents for Ex Equipment with “Specific 
Conditions of Use”;

 descriptive system document for the intrinsically 
safe system;

 details of any relevant calculation or records of 
the routine test, for example for purging rates for 
instruments or analyser houses;

Documentation – Equipment

The following documents are 
available for the identification:

Documentation – Equipment

– Marking
(according IEC 60079-0)

– Instruction manual
(according IEC 60079-0)

– IECEx Certificate of Conformity
(Online system!)
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* No CE Marking for components
** Identification number necessary if Notified Body 

involved in the production control (QM Module)

Documentation – Equipment

– Marking
(2014/34/EU Annex ll, 1.0.5)

– C Marking
with identification number** 

– Instruction manual
(2014/34/EU Annex ll, 1.0.6)

– EU Declaration of conformity
(2014/34/EU Module B)

The following documents are 
available for the identification:

C
0102

thuba Ltd.
CH-4015 Basel

Made in Switzerland
+ 41 61 307 80 00
www.thuba.comII 2 G Ex d IIC T5

II 2 D Ex tD A21 IP 68 T95°C

BVS 07 ATEX E 164 X

Typ: ML 70d 55 833 110-240 VAC/DC

50-400 Hz

PL55 Watt

3725.2008

E Tamb -20 up to +60°C
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– necessary information to ensure correct installation 
of the Ex Equipment;

– documentation relating to the suitability of the Ex 
Equipment for the area and environment to which 
it will be exposed;

– the plans showing types and details of wiring 
systems;

– records of selection criteria for cable entry devices;

– drawings and schedules relating to circuit 
identification;

– records of the initial inspection

Documentation – Installation
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 Evidence of 
personnel competency

The competency of the 
person(s) shall be relevant 
to the type of work to be 
undertaken.

Documentation – Personnel
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On completion of the erection, initial inspection of 
the equipment and installation shall be carried out in 
accordance with IEC 60079-14.

Initial inspection
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Assurance of conformity of equipment

 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 instrument calibration

Qualifications of personnel (Annex A)
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Selection of equipment

Relationship between equipment
protection level (EPLs) and zones

Zone Equipment protection levels (EPL)

0 Ga

1 Gb or Ga

2 Gc, Gb or Ga

EPL . . . Equipment Protection Level (EPL) 
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Relation between EPLs and
types of protection

EPL Type of protection Code Standard

Gb

Flameproof enclosure d, db IEC 60079-1

Pressurization
p, pxb, 

pyb
IEC 60079-2

Powder filling q IEC 60079-5

Liquid immersion ob IEC 60079-6

Increased safety e, eb IEC 60079-7

Selection according to
equipment grouping

Gas/vapour
subdivision

Equipment group

IIA II, IIA, IIB or IIC

IIB II, IIB or IIC

IIC II, IIC
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Temperature class

Temperature class 
required by the area 

classification

Ignition temperature 
of gas or vapour

Allowable temperature 
classes of equipment

T1 > 450 C T1-T6

T2 > 300 C T2-T6

T3 > 200 C T3-T6

T4 > 135 C T4-T6

T5 > 100 C T5-T6

T6 >   85 C T6

Relationship between equipment
protection level (EPLs) and zones

Zone Equipment protection levels (EPL)

20 Da

21 Db or Da

22 Dc, Db or Da

EPL . . . Equipment Protection Level (EPL) 
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Relationship between EPLs 
and type of protection

EPL Type of protection Code Standard

Db

Pressurization pxb IEC 60079-2

Intrinsically safe ib IEC 60079-11

Encapsulation mb IEC 60079-18

Protection by enclosure tb IEC 60079-31

Selection according to equipment
group III

Group Dust

IIIA Fibers (> 500 μm)

IIIB Non-conductive dust (> 10³ Ω)

IIIC Conductive dust (≤ 10³ Ω)
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Selection according to equipment 
group III

EPL . . . Equipment Protection Level (EPL) 

Gas/vapour
subdivision

Equipment group

IIIA IIIA, IIIB oder IIIC

IIIB IIIB oder IIIC

IIIC IIIC

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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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

–50 ºC ≤ Tamb ≤ 60 ºC.

Ambient temperature
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Protection from dangerous 
sparking

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.

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

Potential equalization
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Wiring systems

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.

Cables for fixed installations
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Cable for fixed installations





Cable for fixed installations


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Cable for fixed installations



Cables for fixed installations

 
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Cable entry systems and 
blanking elements
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Protection 
technique for
the equipment

Glands, adapters and blanking 
element protection technique

Ex “d” Ex “e” Ex “n” Ex “t”

Ex “d” X

Ex “e” X X

Ex “i” ‒ Group II X X X 

Ex “t” X

Ex “i” ‒ Group III X 

Selection of cable glands
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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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Connections of cables to equipment
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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.

Unused openings

Unused openings
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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 9.3.2(a) and with a minimum 
length of the connected cable of 3 m

NOTE 1 The minimum length of cable is to minimize the potential for 
flame transmission through the cable (see also Annex E).
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10.6 Additional requirements for 
type of protection “d” 

Equipment protection by 
flameproof enclosures “d”



40

IECEx PTB 14.1012U

IECEx PTB 14.1021X

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

Installation
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Equipment protection by 
increased safety “e”

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   
 

 
 

Maximum dissipated power
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Maximum dissipated power
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Erhöhte Sicherheit «e»



47



48

Equipment protection 
by intrinsic safety “i”

Coil: Inductance 15 x Lcable/m
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 IECEx 2012, Dubai 
March 20 and 21, 
2012

Electrical installations 
inspection and maintenance

IECEx International Conference 2018
Split, Croatia
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Standards

IEC 60079-14 IEC 60079-17 IEC 60079-19

 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 
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101

Inspection

Technical inspection 

Documentation and 
organisation check

Inspection
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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



55

Integrity of enclosures
Cable entries

Blanking elements
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113

114
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Trace heating system
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Dust applications
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Thank you for your attention!

peter.thurnherr@thuba.com

thuba Ltd.
CH-4002 Basel

Switzerland


