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	EXPLANATORY NOTES

1)
        The checklist is structured against the technical requirements of:



    IEC 60079-0; 1998 and amendments 1 & 2.
General requirements.



    IEC 60079-2; 2001





Construction and test of electrical apparatus type `p’ Pressurised Enclosure.

2)
         Each paragraph has a question/activity reflecting the requirement.

3)
 Against each question the assessor indicates:-



In the first column,

whether the requirement has been effectively documented.



In the second column, 
whether the requirement is fully implemented or satisfied.


The method of recording compliance is as follows. The code letters are used to indicate:



NA
The question was not considered applicable 



AS
The activity has been satisfied.



IM
The activity has not been fully satisfied, Improvement required



UN
The degree of compliance was not established or that the requirement. is partially satisfied.

4)
In the final "Comments "column, the assessor records a brief statement to support the conclusion as to whether or not the requirements have been satisfied.




	1)
Protection philosophy: Electrical apparatus potentially capable of igniting a flammable atmosphere is placed in an enclosure and the enclosure pressurized with air or inert gas to prevent the ingress of an external atmosphere. Provision is made for purging before energising to remove any flammable mixture already therein. If the apparatus contains a source of release of flammable gas or vapour additional precautions are required such as dilution or protection by means of inert gas.

2)
Typical applications for equipment covered by this standard*:


Instruments.


Switchgear Enclosures.


AC and DC motors.


Control Panels


Gas Analysers


Computers, Terminals and VDU

* Other IEC documents cover pressurized enclosures containing people

3)
The key points for verification are based on:-
IEC 60079-0 + Amd 1 & 2

IEC 60079-2:2001 

These standards cover a variety of Ex p applications. It is important to determine the nature of the protected apparatus and its intended Zone of use before applying the appropriate requirements


	IEC STANDARD REQUIREMENT

KEY ASSESSMENT POINTS
	IS THE REQUIREMENT
	COMMENTS BY THE ASSESSOR

	
	DOCUMENTED
	IMPLEMENTED
	

	4.0 General Requirements for Protection Type `p’

4a) 
Does the apparatus contain an internal source of release of flammable gas or vapour?

4b) 
Is the apparatus intended for use in Zone 1 and Zone 2, or in Zone 2 only?

(Note: Apparatus suitable for use in Zone 1 may also be

used in Zone 2 when certain relaxations may be 

allowed 


e.g. Action taken by the apparatus on pressure failure.

4c)
If the apparatus is intended for use in Zone 1, the requirements vary according to whether the internal apparatus is itself suitable for use in Zone 2 without further protection

The general code "Ex p" is expanded as follows:-

Ex px - Pressurized Enclosures containing apparatus assumed to be incendive (e.g. hot and/or sparking) and protected for use in Zone 1 or Zone 2 will be marked Ex px
Ex py - Pressurized Enclosures containing "non-incendive" apparatus (i.e. apparatus conforming to Ex n IEC 60079-15 and therefore already suitable for use in Zone 2) and protected for use in Zone 1 will be marked Ex py
Ex pz - Pressurized Enclosures containing apparatus assumed to be incendive (e.g. hot and/or sparking) and protected for use only in Zone 2 will be marked Ex pz.**

** Ex pz is in many ways similar to Ex nP as found in IEC 60079-15. The Technical Guidance Document for that standard should be used for Ex nP.

5.0
Constructional requirements for pressurized enclosures

5.1
What means are available to verify the IP rating
5.2
What might be regarded as unsuitable materials for Ex `p’

5,3
Doors and covers

5.3.1    -Give an example of a "Special Fastener" to allow compliance 

-Can the requirements of 7.6 (re-purge before energising) be applied?

    5.3.2    -Are Group I Static Pressurized enclosures suitably marked?
	
	
	

	5.3.3    No comment. The authors of this TGD believe that the text regarding "Door interlocks" has been inserted here in error as it duplicates the same text elsewhere
5.3.4 
-Are Group II Static Pressurized Enclosures suitably marked?

5.3.5 
-What is understood by "hot parts"? (Parts whose surface temperature exceeds the Temperature Class of the Pressurized Enclosure - see IEC 60079-0)

 -Are tools or keys always required to open the enclosure?

 5.4
Mechanical Strength. 

--is suitable pressure measuring equipment available?

Note: "Suitable" here refers particularly to resolution and calibration of the instrument.

 --If a safety device is fitted how is it assessed for suitability for purpose e.g. opening pressure, tolerance and flow capacity?

---If the safety device is not provided by the manufacturer, how is its performance defined for the user?

5.5
Apertures, Partitions, Compartments and Internal Components

5.5.1 
-Are apertures and partitions defined on the submitted documents?

.5.5.2
-Are the internal compartments defined in the documents and their means of venting or purging detailed?

5.5.3 
-Is it understood that "hermetic" sealing requires sealing by fusion e.g. welding, soldering or glass-to-metal sealing?

5.5.4 
-Are components with free internal volume detailed and their volumes aggregated in accordance with this clause

5.5.5 
-Do Static Pressurized Enclosures have one or more apertures? Are they closed after filling?

5.6
Insulating materials for Group I. 

-How are the materials verified for their minimum 

CTI?

Otherwise, what precautions are taken?

5.7
Sealing. 

-Is it understood that unsealed conduit is treated as 

an integral  part of the Pressurized Enclosure?


	
	
	


	6.2 
--If the "T Class" is based on the external surface temperature of the Pressurized Enclosure and a cooling-down period is required due to the presence of hotter internal components, what appropriate measures are provided to prevent any explosive gas atmosphere which may exist making contact with the hot component surface before it has cooled below the permitted maximum value?
6.3 
--Is it understood that internal Ex apparatus having a higher temperature class than the Pressurized Enclosure will determine the temperature class of the whole apparatus?

7 Safety provisions and safety devices (except for static pressurization)

7.1 
--What measures are taken to ensure that safety devices do not cause a hazard?
7.2 
--What is understood by "a single fault evaluation"?
7.3 
--Are the manufacturer's documents examined to ensure conformity with 7.3?
7.4 
--Is the manufacturer required to submit a "Functional Sequence Diagram"?

--Does it identify the functions and subsequent actions?

--Does the ExCB/ExTL check the stated functions and how is this documented?
7.5
--Are the action levels and tolerances of the safety devices specified by the manufacturer?

--Are the "Normal operating limits" defined?
7.6 
--For px do the safety devices prevent power being applied to the pressurized enclosure before it has been purged in the sequence specified?
7.7(a)
--If 5 volume changes are used without purge testing, how does the ExCB/ExTL determine that this will provide adequate purging?
7.7(b)
--If less than 5 volume changes are used, how does the ExCB/ExTL determine that this will provide adequate purging?


	
	
	


	8.3 
--Is this requirement verified?
8.4 
--Is the filling procedure documented and does it include the requirement that it should be done in a non-hazardous area?
8.5
--Do the quantities and types of safety devices conform to this clause?


--How is correct operation checked while the devices are in service?

--How is it verified that the safety devices can only be reset by means of a tool or key?

	
	
	

	8.6
--Is it understood that Static Pressurization, as specified in the standard, is based on px principles? (No relaxations are offered for py or pz.

8.7 
--In the event that the surface temperature of the internal components exceeds the T Class of the apparatus, 
a) has the maximum pressure loss during the cool-down time been established ?
b) Has this pressure loss been added to the minimum permitted pressure of 50Pa?
9 0
Supply of Protective Gas

9.1 
--Is the protective gas specified and is it non-flammable?

9.2 
--Is an inlet temperature for the protective gas specified outside the normal range of -20°C to 40°C?


--If an inlet temperature greater than 40°C is permitted, have the consequent temperature rises been considered e.g. the effect on the T Class and upon the insulation rating of the apparatus?

--If the specification requires the maximum temperature to be lower than 40°C, e.g. to meet the T Class, how is this to be ensured in service?.

10.0 
Pressurized Enclosures with an. internal source of release of flammable gas No Comment at this time.

11 0
Internal Release Conditions

11.1
No Release

--If the Pressurized Enclosure has a containment system ("CS") and the manufacturer claims that there is "No release", how is this claim verified? 

a) Is the CS infallible? (see 12.2)

b) Are other measures in place to justify the claim such as


--is the gas mixture always below the LEL?


--what means are provided to ensure that the 

CS pressure is at least 50Pa below the Pressurized Enclosure pressure?

Is the apparatus marked "X"?

11.2
Limited Release of gas or vapour

--If the Pressurized Enclosure has a containment system ("CS") and the manufacturer claims that there is "Limited release", how is this claim verified

- 
--What measures have been taken to ensure that the rate of release is predictable in all conditions of service (including catastrophic failure see 12.3)?

	
	
	

	11.3 
Limited Release of liquid

--Has consideration been given to the possible accumulation of liquid within the pressurized enclosure?

--what means are provided to reduce the consequences of liquid release

--if oxygen can be released with the liquid how has the flow rate been predicted?
12 Design of the Containment System.

12.1 
Most onerous conditions.


--Has the manufacturer specified "the most onerous conditions of service" and how have they been taken into account?
--Has it been verified, if the CS contains a liquid, 

that:

a) there is no normal leakage 


b) the protection gas is inert.

--Has the manufacturer specified the maximum inlet pressure to the CS?

--Has the manufacturer provided the details required by paragraph 4?

12.2 
Infallible containment system
--Do the submitted documents define all the 

construction details of the CS including materials 

of the CS, and any joints in the system? 

--Do they conform to this clause?
--Have low temperature solder alloys been excluded?

12.3
Containment systems with limited release

--Do the submitted documents define all the construction details of the CS, including materials of the CS, and any joints in the system?.

--Do they conform to this clause?.

--Have low temperature solder alloys been excluded?.
--Are the flow limiting devices fully specified? How are they verified?

--Where is the flow limiting device fitted? 

--If the flow limiting device is fitted inside the pressurized enclosure, all the upstream pipework must conform to "infallible" specifications. Is this verified?

--If the flow limiting device is adjustable, has it been secured so that it can only be adjusted again by destructive means?

--Does the flow limiting device have any moving parts?

--If the process flow into the CS is not limited by a specified device, how has the release rate into the pressurized enclosure been predicted?
--Has the manufacturer defined each part of the 

CS in accordance with a) and, where relevant, 

with b)?


	
	
	


	--Additionally, does the submitted documentation 

confirm compliance with 15a and 15b together 

with the required marking?
16.0
Type verification and testing
--Does the applicant ExCB/ExTL have the equipment 

and procedures necessary to conduct the tests 

defined in Clause 16?

	
	
	

	17.0
 Routine testing
--Is the manufacturer required to perform routine 

testing? 
--If so, has this been defined in the submitted 

documentation?
18.0
Marking
--Is the marking in accordance with Clause 18


	
	
	

	Annex A
Purging and dilution tests

--Does the applicant understand and use this annex?

--How are the locations and numbers of test points defined by the applicant?
--Do they ensure that all gas "pockets" are detected and

--purging demonstrated to be effective? Factors to be considered include:

--Density of the test gas or gases;
--Internal geometry of the apparatus;
--Location of purge inlet and outlet apertures;
--Volumes difficult to purge e.g. sub-compartments and behind obstructions;

Note: Detection of residual oxygen levels may be used to determine the concentration of test gases during purge testing if the resolution and stability of the oxygen analyser is adequate.
Annexes B, C, D are informative
Annex E Classification of the type of release (Normative)
This annex supplements the requirements elsewhere in the standard. Can the applicant demonstrate knowledge of the subject and provide evidence of suitable assessment procedures?
Annex F is informative
Annex G
Infallibility test procedure (Normative)
--Does the applicant understand and use this annex?
--If the applicant uses test apparatus provided by others e.g. the manufacturer, are checks made to determine the correct operation and calibration of the apparatus used?
End of TGD
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