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1)   Main Function of Cable Glands
2)   Common Issues with Cable Glands
3)   Compliance / Standards, changing times
4)   How do we select Cable Glands ? 
5)   Test Requirements 
6)   Earth Continuity – Armour Termination
7)   Product Certification Standards
8)   AS/NZS 60079.14 Installation Standard
9)   Selection Process - Flameproof Cable Glands

10)   Compound Filled Barrier Glands
11)   Currency of Certification
12)   IEC 62444:2010
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Environmental & Load
Retention Seal on

Cable Outer Sheath

Explosion Protection
Via Seal on Cable

Inner Bedding

Earth Continuity by Means
of Armour Clamping

Typical (SWA)
Single Wire
Armour Cable



 

Ingress Protection



 

Earth Continuity



 

Cable Anchorage & Retention



 

Protection technique / sealing cables in explosive atmospheres
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When things go wrong
Who is responsible ?
Who takes the blame? 

When things go wrong
Who is responsible ?
Who takes the blame? 
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Issue Selection Product
Design Installation


 
 






?
?
?

Doesn't maintain equipment integrity

Incompatible with cable

Doesn't meet required standards

Over tightening

Lack of earth continuity

Cable not secured effectively

Water Ingress / Corrosion

?

Stakeholder Client 
Engineer

ISO 9001 
Manufacturer Contractor
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Standards & Other Requirements to Consider
MDA / QMD

AS/NZS 2380 series

IEC 60079 series

AS/NZS 4871

AS/NZS 1972

AS/NZS 60079.14

AS/NZS 2381 series

Certification Scheme

Risk Assessment
Dust Hazards 
(Zones 20, 21 & 22)
AS/NZS 60079.0 –
Annex A
AS/NZS 60079.1

AS/NZS 60079.17

No longer issued or current

Withdrawn 2005

Fully endorsed by Australia

Last updated in 2010

Last updated 2006

First published September 2009. Defines design, selection, and erection
- Applies to Group I Mining situations along with Groups II & III

Was to be withdrawn September 2011.

AUS Ex, ANZ Ex, IEC Ex

Equipment Protection Levels (EPL)

DIP or Ex t IIIC A21 IP6X EPL Db to IEC or AS/NZS 61241?

Clause A.2.5 (Release by a tool), Once installed cable glands should not be
able to be opened by hand
Flame transmission tests of cables and cable glands - per AS/NZS 60079.14
Section 4.7 (Environmental Conditions) All bolts and cable entries remain tight 
Section 4.12.5 (Cable Glands) Inspectors check for tightness by hand
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2.2.4 Unused openings and threaded entries

Unused openings and threaded entries shall be  closed or 
plugged so the degree of protection (see Clause 2.2.1) or 
the explosion-protection integrity of the enclosure or both 
is maintained.

Precautions shall be taken to prevent release during 
normal service conditions.

Ex d I Ex d I 
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Ex e II
EPL Gb

Ex nR II
EPL Gc

Ex ia II
EPL Ga

Ex d IIC
EPL Gb

Ex ta IIIC (DIP) 
EPL Da IP6X 

Ex d I
EPL Mb
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Generic
Cable
Type

Method of Protection / Sealing

Sealing Ring Barrier Seal

Unarmoured Cable

Armoured Cable

Ex d I EPL Mb, Ex d IIC EPL Gb, 
Ex e II EPL Gb, Ex nR II EPL Gc, 

Ex ta IIIC EPL Da



 
IEC Ex certification is  
the same for all types



 
How do we select ?



 
When is a barrier seal  
required ?

Ex d I / IIC EPL Mb / Gb Ex d I / IIC EPL Mb / Gb
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3.5.2 Explosion protected enclosures

(c) Sealing - Where conductors are extended through a 
common wall between two flameproof enclosures or from 
a flameproof enclosure to external atmosphere, they shall 
be sealed in accordance with the enclosure certification.

Where multicore or data cables, including fibre optic, are 
used they shall be sealed with a certified barrier gland or 
be verified by test for non-transmission of flame.
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1.2 Application

Cables shall comply with the relevant requirements of the 
following Standards, as appropriate for the types of cables 
specified.

Section 2 AS/NZS 5000.1

Section 3 AS/NZS 1026 or AS/NZS 1429.1

Section 5 AS/NZS 5000.1
Type 1, 2, 2S, 3, 3S, 7, 7S, 8

Section 5 AS/NZS 5000.1 and AS/NZS 60079.1
Type 9
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5.9.9 Tests (Type 9 Cable)

The cable shall be tested in accordance with AS/NZS 
5000.1 except that the high voltage test shall be carried 
out at a voltage of 1.5 kV.

The cable construction shall comply with the requirements 
of the test for non-transmission of an internal ignition in 
AS/NZS 60079.1 when terminated through an Ex d gland 
to an Ex d enclosure except that the cable shall extend no 
more than 100 mm from the rear of the compression point 
and be flush with the point of entry.
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Ex d I EPL Mb
Cable Gland

5.5.6 Fillers
Where used, fillers shall be non-hygroscopic

When is a Barrier 
Gland required ?
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For Group II Flameproof Type d enclosures, the cable should :-

I. Substantially compact and circular (i.e. specifically the part of the 
cable entering the enclosure)

II. Have an extruded bedding (penetrating around the conductors 
– no gaps)

III. Have fillers, if any are used, which are Non-Hygroscopic 
(Not have the ability to absorb or transport water molecules)
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AS/NZS, IEC, BS, other


 

Power, Control, Lighting, Instrument, Data, Fibre


 

LV, MV, HV, EHV


 

Shielded (IS or OAS), Unshielded


 

Paper Insulated Lead Covered 


 

Unarmoured


 

Armoured


 

Single Wire Armour (SWA)


 

Steel Tape Armour (STA, DSTA)


 

Braided (GSWB, BWB, CWB)


 

Pliable Wire Armour (PWA)


 

Strip Armour (ASA)


 

Corrugated Metal Clad or Steel Tape
Must be selected, installed & sealed correctly
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Type of wiring system (Group II Gas) EPL Ga EPL Gb EPL Gc 

Cables in metallic conduit and fittings complying with AS/NZS 2053.1 and AS/NZS
2053.7 and the appropriate protection technique for the area in which they are to be
installed. 

P P P 

Served MIMS. * P P 

Thermoplastic, thermosetting or elastomeric sheathed unarmoured. P 
Thermoplastic, thermosetting or elastomeric sheathed with armouring or braiding
designed for mechanical protection. * P P 

Cables in rigid and corrugated, non-metallic conduit, minimum light duty, complying with
AS/NZS 2053.1, AS/NZS 2053.2 and AS/NZS 2053.5. P 

Metal sheathed, served and armoured. * P P 

Flexible cords and cables in accordance with 9.3.5. * P P 

Metal sheathed, served and unarmoured. P 

Flexible steel conduit with non-metallic serving to AS/NZS 2053.1 and AS/NZS 2053.8. P 

Trunking, ducts, pipes or trenches installed to meet the requirements of 9.6.8. P P 
Flexible conduit assemblies complying with the relevant requirements of AS/NZS
60079.1 P P 

P denotes permitted use.
* This wiring system may be installed in a location requiring EPL Ga, if provided with additional protection to counter the 
harmful environmental effects detailed in 9.5.1.   For additional requirements for conduit refer to 9.4. 

Zone 2 
(EPL Gc)

Thermoplastic, thermosetting or elastomeric
sheathed unarmoured. 

Zone 1 &
Zone 2

(EPL Gb, Gc)

Thermoplastic, thermosetting or elastomeric
sheathed with armouring or braiding designed
for mechanical protection.
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Flameproof Type d Cable Entry (AS/NZS 60079.1)



 
Direct Entry – Ex d
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Group II Certified to AS/NZS 60079.1. Five options exist.
a) Cable gland certified as part of the equipment along with 

specified cable.
b) Cable gland with a sealing ring following Figure 2, 

provided cable selected suits defined criterion.
c) M.I.M.S. cable with matching certified cable gland.
d) Flameproof sealing device (e.g. sealing chamber with 

compound) plus certified cable gland.
e) Flameproof cable gland with compound or elastomeric 

seal around the individual cores.




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AS/NZS 60079.14:2009
Section 10.4.2
Figure 2

Start

Use a suitable 
flameproof 
cable entry 

device with a 
sealing ring

10.4.2 b)

Apply 
10.4.2 

d) or e)

Does the
hazardous 

gas require IIC 
apparatus?

Does this 
enclosure

contain an 
internal

source of 
ignition?

Is the 
volume of
the enclosure 
bigger than 
2 dm ³?

Is the 
area of 

installation 
Zone 1?

No

No

No

Yes

Yes

Yes

Yes

No
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Seal to
withstand
450 PSI of
Pressure
(30 bar)

Direction of 
Flame /
Pressure / 
Hot Gases

Epoxy Resin
Compound

Flame Path
Exhaust
Routes

Compound seal shall be at least 
20% of the cross sectional area

Flame Path
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AS/NZS 60079.14:2009
Section 10.4.2
Figure 2

Start

Use a suitable 
flameproof 
cable entry 

device with a 
sealing ring

10.4.2 b)

Apply 
10.4.2 

d) or e)

Does the
hazardous 

gas require IIC 
apparatus?

Does this 
enclosure

contain an 
internal

source of 
ignition?

Is the 
volume of
the enclosure 
bigger than 
2 dm ³?

Is the 
area of 

installation 
Zone 1?

No

No

No

Yes

Yes

Yes

Yes

No
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Flameproof Type ‘d’ enclosure mounted in test chamber

Inner Explosion

Outer explosive atmosphere
Test Condition:
5 tests with pre-pressure of 0.5 bar
Mixture: H2 -Air (28 +/- 1)% H2

C2 H2 -Air   (7.5 +/-1)% C2 H2
Cable Length: 145 mm
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Flame Transmission possible
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

 

Growing number of fibre optic cables and other special 
cables for communication applications.



 

4 year period a series of 72 different ignition test series 
were carried out at the request of customers.



 

Different cable glands from different manufacturers



 

Pull tests according AS/NZS 60079.0 Appendix A, and 
ignition tests according to AS/NZS 60079.1 applied.



 

72 samples tested, 59 passed, 13 failed (18%)
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Considering multicore, data, fibre optic and instrument 
cables, a liquid pour resin barrier gland would be ideal.
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AS 2380.2, AS 2380.6 & AS 2380.7 withdrawn 28.2.2005

Equipment Form of Protection
Product Certification Standards

EPL 
Category

Equivalent 
ZoneAustralian 

Standards
Latest AS / NZS  

Standards

General Requirements AS 2380.1 AS/NZS 60079.0:2008 - -

Ex d Flameproof AS 2380.2 AS/NZS 60079.1:2007 EPL Gb 1

Ex e Increased Safety AS 2380.6 AS/NZS 60079.7:2006 EPL Gb 1

Ex ia Intrinsic Safety AS 2380.7 AS/NZS 60079.11:2011 EPL Gb 0

Ex ib Intrinsic Safety AS 2380.7 AS/NZS 60079.11:2011 EPL Gb 1

Ex ic Intrinsic Safety AS 2380.7 AS/NZS 60079.11:2011 EPL Ga 2

Ex nA Non-Sparking

AS 2380.9 AS/NZS 60079.15:2011 EPL Gc 2
Ex nW Enclosed Break

Ex nL Energy Limitation

Ex nR Restricted Breathing

Ex o Oil Immersion No Standard AS/NZS 60079.6:2007 EPL Gb 1

Ex m Encapsulation AS 2431 AS/NZS 60079.18:2011 EPL Gc 2

Ex p Pressurisation AS 2380.4 AS/NZS 60079.2:2007 EPL Gb 1

Ex q Sand / Quartz Filled No Standard AS/NZS 60079.5:2007 EPL Gb 1
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• “The following referenced documents are 
indispensable for the application of this document.

• AS/NZS 60079 Parts 0, 1, 7, 15 etc.

• Also refers to AS/NZS 4871, “Electrical equipment for 
underground coal mines”.

Products certified under AUS Ex or ANZ Ex schemes 
to AS 2380 series of standards do not fit in the spirit
of the latest installation requirements
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AS/NZS 60079.0 : 2005 (or later) Annex A
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Cable Glands for Armoured Cables

1)  Armour is for Mechanical Protection.

2)  Mechanism for Earth Continuity

AS/NZS 60079.0 Clause A.2.5
(Release by a tool), states that
“Cable glands shall be designed so 
that after installation they are only 
capable of being released or 
dismantled by means of a tool”. 

The armour should be clamped,
or crimped, “securely” to prevent
loss of earth continuity.

AS/NZS 60079.17 Section 4.7
(Environmental Conditions) states that 
“If the equipment is subject to vibration, 
special care shall be taken to ensure that 
bolts and cable entries remain tight”.
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CURRENCY OF CERTIFICATIONCURRENCY OF CERTIFICATION
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AUS EX CERTIFICATIONAUS EX CERTIFICATION
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ANZ EX CERTIFICATIONANZ EX CERTIFICATION
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IEC EX CERTIFICATIONIEC EX CERTIFICATION
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Performance standard, Introduced August 2010
Classifies cable glands according to :-

Material
Mechanical properties


 
Cable retention


 

Cable anchorage


 
Resistance to impact

Electrical properties
Resistance to external influences


 
Degree of protection IEC 60529 (IP Code)


 

Resistance to corrosion


 
Resistance to ultraviolet light

See www.powertrans.com.au for more information

http://www.powertrans.com.au/
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Main Issue Qualification

Latest Explosive Atmospheres standards

IEC 62444:2010 industrial cable gland standard

MDA / QMD / AS/NZS 2380 Series

IEC Ex Certification

More careful evaluation of cable

Selection of Group I & Group II barrier glands

Tightness of cable glands to AS/NZS 60079.17

Long term performance meeting expectations ?

AS/NZS 60079 Series

Should be considered

Cannot be developed

The Leading Scheme

Of great importance

Needs some review

Do they pass inspection 

Reliability Measurement
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