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Why we need DMS 2694? 

1. IEC stds are for international 

users and do not addressed 

specific localised service 

conditions

2. IEC allow individual member 

country to register National 

Exceptions to the IEC stds

3. Lack of participations from 

tropical countries on Explosive 

Atmospheres stds lead to tropical 

climate requirements not 

adequate addressed in the IEC 

60079 series standards.
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Tropical Service Conditions Issues - Corrosion
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Tropical Service Conditions Issues – High UV 
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Tropical Service Conditions Issues – Water Ingress

 



THE EXPLOSIONPROOFING COMPANY

Introducing DMS 2694 & 2821 on Explosive Atmospheres
6

Tropical Service Conditions Issues – Water Ingress
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Dangerous Solution to Water Ingress 
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Basic Principle of Explosion - Fire Triangle

1. Explosion occurs only when air + 

flammable Item is ignited

2. Explosion will not occur in absent of 

any one of the 3 components

3. Air & flammable mixture must be 

within the upper and lower flammable 

limits (not to rich & not too lean) for 

explosion to occur

4. Ignition source must have adequate 

ignition energy 

5. Explosion-proof equipment are 

designed using above concepts 

6. Ex d equipment allow explosion but

      contain the explosion and release

      product of explosion at safe

      temperature.  
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Explosion-proof Enclosure, Ex d – Flame path 

Flame path release gases at safe temp  below 

ignition temp of outside flammable gas 

This SHOULD NOT happen
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Explosion-proof Enclosure, Ex d – Flame path 

▪ Flame path width and gap 

    are controlled dimensions 

    to extinguish flame and enable 

    escaping gasses to cool below the 

    fire temperature and will not ignite 

   flammable gas outside, if presence.

▪ Flame path must be to correct 

    smoothness. Corrosion will damage 

    flame path and the Ex d enclosure 

    no longer safe.

▪ Rain & moisture ingress are issues   
Flat Joint Threaded Joint
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1. Dictate additional requirements/exceptions for design, manufacture, testing, 
installation and maintenance of electrical equipment in explosive atmospheres for 
Malaysian type climate, in addition IEC 60079 & ISO/IEC 80079 series standards

2. Impact of convectional, monsoon thunderstorms, Lightning to electrical equipment 

3. Water ingress, corrosion, high ambient temperature & humidity and UV

4. Issue cover in DMS 2694 also applicable for electrical equipment in non-explosive 
atmospheres
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Issues addressed by DMS 2694
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Clause 4.2   : RH range 70% to 95%

Clause 4.3c : Ambient temp range generally 15°-  60°C 

                       (User to specify range if beyond these)

Clause 4.5   :  

Equipment shall be selected and installed with 

suitable protection against  highest lightning strikes to be 

expected by having suitable SPD and earthing. SPD shall have 

failure indication feature.  
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What DMS 2694 specify  
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DMS 2694 Cl. 6.1-Water Ingress

Due To Equipment Breathing

1. Air inside equipment enclosure heats up and expand during noon 
temperatures. Pressure increase expanding enclosure  

2. Late evening, heavy shower cools air inside enclosure, decreasing 
pressure, and creating suction effect. 

3. During convectional storm & rain, there is a spike in ambient pressure 
due to the down draft cold air air rain water with humidity 100%. 

4. Air with water vapour is sucked into the enclosure, condensing into 
water and stays there.

5. Above cyclic process repeats many times in tropical & monsoon 
climate

6. The water ingress cause corrosion, rust and early failure of the 
electrical equipment 

7. IEC 60529 on Ingress Protection test (Table 8) for IPX5 or X6 is only 

        for 3 min. duration, not relevant to tropical rain which can >60min 
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Water Ingress In Outdoor Equipment  

1. Breathing effect also take place in electrical equipment 

operating ON and OFF cycles. Air inside equipment enclosure 

heats up when equipment is ON. Pressure increase inside 

enclosure  

2. When equipment if OFF, air inside enclosure, cools decreasing 

pressure, and creating suction effect. 

3. Air with water vapour is sucked into the enclosure, condensing 

into water and stays there.

4. Good example are all the lighting fixtures, where they are 

switched off daily at dawn when humidity is hight! 
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1. Misconception that IP Rating per IEC-60529 covers protection 

from weather, water ingress esp. from rain

2. IEC 60529 water jet test (Table 8) for IP65, IP66 is only for 3 

min. whereas Tropical storm/rain can last > 60min.

3. IP rating per IEC 60529 does not cover water ingress due 

      equipment breathing       

4.   Ex d equipment by design must have flame path gap 
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Misconception of IP Rating – Not for Tropical Rain   
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IEC 60529 Ed. A2-2013 IP Not Applicable    
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DMS 2694 Cl. 6.2 & 8.3 – IP Specification & Test     
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DMS 2694 Table 1 - Suitably Sized Ex Breather 

is the solution 

▪ A suitable breather to equalize the pressure between the inside 

and outside of the  enclose wall shall be installed to mitigate the 

breathing effect.

▪ The mitigation by IP rating alone is not sufficient to prevent 

water ingress due to breathing effect. 

▪ This will prevent water ingress and gasket failure.

▪ The breather shall be sized with appropriate air flow rate 

according to the breather’s manufacturer recommendation.
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Breather Example  

Nickel Plated Brass   

Ex Breather Drain 
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Ex Breather Installation 
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For protection against strong sunlight/UV, recommend outdoor to 

have roof, weather shade or rain hood.

21

DM 2694 Cl. 6.2 – Rain Hood for outdoor equipment
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DMS 2694 Cl. 7 –Cable Gland 

1. Nickel plated brass cable gland shall be used as the base line option.

2. Shroud of any material shall not be used to cover the cable gland. The 
shroud will trap rainwater leading to corrosion. Shroud obstruct 
inspection.

3. Brass with Stainless steel will lead to galvanic corrosion.

4. Bare brass cable gland may be used if it will not be exposed to adverse 
environment. Other types of cable gland materials (e.g. stainless steel, 
plastic) may be used to suit intended application and meeting the 
performance requirements. 

5. Where metal type cable gland is used, the material of the cable gland 
body should preferably be made of the same material as the equipment to 
prevent galvanic corrosion. Where armoured, braided or metal clad cable 
is used, the armour, braid, or metal cladding have to be preferably of the 
same material as the gland body material in contact for the same reason.

6. Where the gland material cannot be the same as the equipment or armour, 
braid or metal cladding, the cable gland shall be nickel plated
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23

DMS 2694 Cl. 7 – Nickel Plated Cable Gland

 to be used with SS 316 Panel  
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Why we need DMS 2821? 

1. Main international standards 

for Explosive Atmospheres are 

IEC & NEC. 

2. Test standards of IEC & NEC 

are different and difficult to 

compare apple to apple.

3. Keeping to one standard only 

will not give the best 

economical benefit as each 

standard has their competitive 

advantages on specific  

equipment 

4. Harmonisation provide more 

options.  

   



THE EXPLOSIONPROOFING COMPANY

Introducing DMS 2694 & 2821 on Explosive Atmospheres

  

  

25

DMS 2821 Cl. 6 – IEC Area Classification 
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DMS 2821 Cl. 6 – NEC Area Classification 
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DMS 2821 Cl. 6.1: 

NEC & IEC Area Classification Comparison

Important Note : NEC Class 1 Division 1 cannot be used in IEC Zone 0 area.
                             NEC Class II Division 1  cannot be used in IEC Zone 20 area. 
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DMS 2821 Cl. 7, Table 3 – Gas Group Comparison
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DMS 2821 Cl. 8: 

NEC & IEC Temperature Class Comparison



THE EXPLOSIONPROOFING COMPANY

Introducing DMS 2694 & 2821 on Explosive Atmospheres
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DMS 2821 Cl. 12: 

NEC & IEC IP Comparison
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DMS 2821 – Cl 15 Installation 
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DMS 2821 – Cl 15.1 Interconnection by wiring  
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DMS 2821 – Cl 15.2  Interconnection by conduit 
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DMS 2821 – Appendix A 
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DMS 2821 – Appendix A 
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36

DMS 2821 – Appendix A 
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▪ DMS 2694 & DMS 2821 have been published for public 

comments from May 1- Jun 30, 2025. No comments 

received. 

▪ Both documents endorsed by JSM NSC19 committee

     on Sep 2, 2025

▪ Target to be published as MS 2694:2025 & MS 2821:2025 

      in Nov 2025.  
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Status of these 2 DMS Documents 
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▪ Its important that Malaysia WRITES the rules suitable for our 

climatic conditions, environmental requirements instead of 

following standards originating & more suitable for temperate 

locations

▪ Standards need regular updating to keep up with new 

technologies, knowledges, and experiences. We welcome 

comments and suggestions for additional issues to be 

included and for further improvements in future edition of 

these standards.

▪ Thank you for your attention!
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To Set the Rules or Follow the Rules? 
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