
Dear reader, 

  do you really believe that some day it could be possible to 
freely market explosion protected equipment anywhere in the world 
with a single approval? Could you also imagine the advantages that 
such a simplification would bring for users, the planning and engi-
neering companies, and, last but not least, the manufacturers of such 
products? Or to put it another way: Do you have any idea how much, 
largely unnecessary, additional effort is caused by the still fragmen-
ted approval situation for explosion protected products?
  Surveys at R. STAHL have shown that the conversion to the 
ATEX approvals made a few years ago cost approx. 3 million Euros, 
and the need for IECEx approvals for the active sales program a few 
years later cost more than 1 million Euros. A lot of money that can 
certainly not be offset by any adequate additional benefits in relation 
to safety and functionality.
  For this reason the positive progress on the worldwide IECEx 
certification scheme over the past 5 years can only be welcomed. 
The costs mentioned above of around 1 million Euros are well in-
vested if in the foreseeable future there will be a large number of 
countries in which these certificates are recognized without addi-
tional effort. Currently this is the situation in Australia and a few 
countries in the South-East Asian region. Positive signs of movement 
in this direction are coming from other countries. In Europe conside-
ration is being given to the possibility of a future issue of the Euro-
pean ATEX directive 94/9/EC forming an integral part of the IECEx 
scheme; this process could be completed in a few years. The addi-
tion to the scheme for the inclusion of certification of repair work-
shops and the qualifications of individuals on explosion protection 
will bring a significant increase in safety as, in this way, aspects of 
explosion protection during operation, maintenance and repair will 
also be covered. We have prepared an extensive status report for 
you on the topic of the IECEx scheme (page 2 0). In this year’s issue 
you will once again find a large number of interesting articles on the 
latest issues from standardization, technology and, of course, a few 
application reports. 

We hope you have a good read

The editorial team

Editorial

Front cover picture: the world famous Sydney Opera House; 
designed by the danish architect Jørn Utzon; 
it is a cosmopolitan and modern symbol of Australia. 
In explosion protection, Australia is trendsetter and promoter 
of inter national certification and standardization.
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Ex-certifications, 
service and training

Obligations and 
Tasks
for operators of 
electrical equipment 
in potentially explo-
sive atmospheres

Polarzone
Components and 
Systems for 
extreme tempera-
tures

Condensed 
Catalogue
Explosion protected 
electrical apparatus 
intrinsically safe 
components and 
systems for
instrumentation

Dust-explosion 
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Explosion protection 
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ceutical industry
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on CD-ROM
Explosion protection 
by R. STAHL
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R. STAHL is one of the 

globally leading suppliers 

of explosion protected 

apparatus and systems like:

> Instrumentation

> Switching and Distribution

> Installation

> Lighting

> Operating and Monitoring

> Signalling and Alarming

 TYPES OF PROTECTION FOR ELECTRICAL APPARATUS 
 IN HAZARDOUS AREAS

Type of protection Diagram Main application Standard

increased
safety

e terminal and junction box es, control boxes
for installing Ex- components (with  a
different type of  protection), squirrel-cage
motors, light fi ttings

EN 60 079-7 UL 60 079-7
IEC 60 079-7 FM 3600

fl ameproof
enclosures

d switchgear and control station and indicating
equipment, control systems, motors, 
transformers, heating equipment, light fi ttings

EN 60 079-1  UL 60 079-1
IEC 60 079-1 FM 3600

pressurized
enclosures

p switchgear and control cabinets, analyser s, 
large motors

px = for use in Zo ne 1, 2
py = for use in Zo ne 1, 2
pz = for use in Z one 2

EN 60 079-2 NFPA 496
IEC 60 079-2 FM 3620

intrinsic safety i instrumentation  technology, 
fi eldbus technology, sensors, actuators

ia = for use in Zone 0, 1, 2
ib = for use in Zone 1, 2
[Ex ib] = associated electrical apparat us 
– installation in the safe ar ea

EN 60 079-11 UL 60 079-11
IEC 60 079-11 FM 3610

intrinsically safe systems EN 60 079-25
IEC 60 079-25

FISCO Ex ia IIC T4
FNICO Ex n_ IIC T4

fi eldbus intrinsically-safe concept (FISCO) for Zone 1
fi eldbus non-incentive concept (FNICO) for Zone 2

EN 60 079-27
IEC 60 079-27

oil immersion o transformers, s tarting resistors EN 60 079-6 UL 60 079-6
IEC 60 079-6 FM 3600

powder fi lling q sensors, display units, elec tronic ballasts, 
transmitters

EN 60 079-5  UL 60 079-5
IEC 60 079-5 FM 3600

encapsulation m switchgear with  small capacity, control and
signalling units, display units, sensor s

ma = for use in Z one 0, 1, 2
mb = for use in Z one 1, 2

EN 60 079-18 UL 60 079-18
IEC 60 079-18 FM 3600

type of 
protection

n_ all electrical apparatus for Zone 2 

nA = non-sparkin g apparatus
nC = sparking appara tus, in which the  contacts
are protected i n a suitable way
nL = energy limited appar atus
nR = restricted breathing enclosures
nZ = apparatus with n-pr essurization

EN 60 079-15 UL 60 079-15
IEC 60 079-15 FM 3600

optical
radiation

op_ op is = inherently safe opt ical radiation
op pr = protected optical radiation
op sh = optical radiation interlock

EN 60 079-28 
IEC 60 079-28

 TYPES OF PROTECTION FOR ELECTRICAL APPARATUS  
 IN AREAS WITH COMBUSTIBLE DUST

Type of protection Diagram Main application Standard

protection by 
enclosures

tD switchgear and control station, te rminal and
connection boxe s, control boxes, motors, 
light fi ttings

tD A21 = under pro cedure A for Zone 21
tD B21 = under pro cedure B for Zone 21

EN 61 241-1 IEC 61 241-1

pressurization pD switchgear and control cabinets, motors EN 61 241- 4 IEC 61 241- 4

intrinsic safety iD measurement an d control technology, 
fi eldbus technology, sensors, actuators

iaD = for use in Zo ne 20, 21, 22
ibD = for use in Zo ne 21, 22
[Ex ibD] = associat ed electrical app aratus
– installation in the safe ar ea

EN 61 241-11 IEC 61 241-11

encapsulation mD switchgear with  small capacity, control and
signalling units, display units, sensor s

maD = for use in Z one 20, 21, 22
mbD = for use in Z one 21, 2 2

EN 61 241-18 IEC 61 241-18

ZONES

Dangerous
explosive
atmosphere

Gas acc.
CENELEC/
IEC/NEC 505

Dust acc.
IEC/
CENELEC

continously or 
longterm
or frequently

Zone 0 Zone 20

likely to/can 
exist under 
normal operating 
conditions

Zone 1 Zone 21

not likely to 
occur or for 
short period

Zone 2 Zone 22

Your Safety _ Our Reality

 TYPES OF PROTECTION FOR NON-ELECTRICAL EQUIPMENT IN 
 AREAS WITH COMBUSTIBLE DUST AND IN HAZARDOUS AREAS

Type of protection Diagram Main application Standard

constructional
safety

c couplings, pumps, gear drives, chain drives, 
belt drives

EN 13 463-5

fl ameproof
enclosures

d brakes, couplings EN 13 463-3

pressurisation
pumps

p pumps EN 13 463-7

control of 
ignition sources

b pumps, beld drives EN 13 463-6

liquid immersion k submerged pumps, gears EN 13 463- 8

fl ow restricting 
enclosure

fr equipment only for Zone 2 or Zone 22 EN 13 463-2

marking according to ATEX

II 2 GCEN ck IIC T6

NON-ELECTRICAL EQUIPMENT

 CLASSES AND GROUPS
 ACC. NEC 500

Class Substance Group

Class I (gas) Acetylene A

Hydrogen B

Ethylene C

Propane D

Mining Methane

Class II (dust) Metal dust E

Coal dust F

Grain dust G

Class III (fibers) Fibers

HAZARDOUS AREA ACC. NEC 500

Division 1 likely to/can exist under 
normal operating conditions

Division 2 abnormal condition

 TEMPERATURE CLASSIFICATION 
 ACC. NEC 500

Maximum surface
temperature

450°C  T1

300°C  T2

280°C  T2A

260°C  T2B

230°C  T2C

215 °C  T2D

200°C  T3

180°C  T3 A

165 °C  T3B

160°C  T3C

135°C  T4

120°C  T4A

100°C  T5

85°C  T6

Dust: indica tion of the max. surface temperature in °C

Temperature
classes for gases

EQUIPMENT GROUP I (MINING) 

Category Suffi cent safety

Category M1 by means of 2 protective measures /2 faults

Category M2 the equipment is intended to be deenergized in the event of an explosive atmosphere

EQUIPMENT GROUP II (OTHER HAZARDOUS AREAS)

Category Atmosphere G
(Gas)

Atmosphere D
(Dust)

Suffi cent safety

Category 1 Zone 0 Zone 20 by means of 2 protective measures /2 faults

Category 2 Zone 1 Zone 21 frequently occuring equipment faults/1 fault

Category 3 Zone 2 Zone 22 during normal operation

Category (1), (2), (3) = associated electrical apparatus – installation in the safe area
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II 2 G

NEC 505
IEC
CENELEC

 Class I, Zone 1, A Ex de IIC T6
 Ex de IIC T6
 Ex * de IIC T6

NEC 500 Class I, Division 1, Groups A, B, C, D, T6

 ELECTRICAL APPARATUS

*Ex: from december 2004, EEx: until march 2007 (transition period)

marking according to ATEX

ID-NR. 00 006 39 76 0     S-PB-Ex-Plakat-electr.+mech.-02-en-10 /2007

 GAS GROUPS ACC. IEC, 
 CENELEC AND NEC 505

Explosion group Typical gas

 I Methane

 IIA Propane

 IIB Ethylene

 IIC Hydrogen

 TEMPERATURE CLASSIFICATION 
 ACC. IEC, CENELEC AND NEC 505

Maximum surface
temperature

Temperature 
classes for gases

450°C  T1

300°C  T2

200°C  T3

135°C  T4

100°C  T5

85°C  T6

Dust: indication of the max. surface temperature in °C
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