IEC 62086-1 2001

Section 3


List of National Standards and National Differences from IEC Standards
IEC 60079-30-1 2007 

Section 3
National Differences 


	IEC Standard 60079-30-1 1st Edition 2007

Explosive atmospheres - 

Part 30-1: Electrical resistance trace heating - General and testing requirements

	Country
	Group 

differences
	National 

differences
	National 

Standards

	AU Australia
	
	NO
	

	BR Brazil
	
	NO
	

	CA Canada
	
	YES
	CAN/CSA-C22.2 No. 60079-30-1:09

	CH Switzerland
	NO
	
	EN 60079-30-1:2007

	CN China*
	
	TBA
	

	CZ Czech Republic
	NO
	
	EN 60079-30-1:2007

	DE Germany
	NO
	
	EN 60079-30-1:2007

	DK Denmark
	NO
	
	EN 60079-30-1:2007

	FI Finland
	NO
	
	EN 60079-30-1:2007

	FR France
	NO
	
	EN 60079-30-1:2007

	GB United Kingdom
	NO
	
	EN 60079-30-1:2007

	HR Croatia
	NO
	
	EN 60079-30-1:2007

	HU Hungary
	NO
	
	EN 60079-30-1:2007

	IN India
	
	N/R
	

	IT Italy
	NO
	
	EN 60079-30-1:2007

	JP Japan*
	
	TBA
	

	KR Republic of Korea*
	
	TBA
	

	MY Malaysia
	
	NO
	MS IEC 60079-30-1:2009

	NL The Netherlands
	NO
	
	EN 60079-30-1:2007

	NO Norway
	NO
	
	EN 60079-30-1:2007

	NZ New Zealand
	
	NO
	

	PL Poland
	NO
	
	EN 60079-30-1:2007

	RO Romania
	NO
	
	EN 60079-30-1:2007

	RU Russia
	
	NO
	GOST R 60079-30-1 -2009

	SE Sweden
	NO
	
	EN 60079-30-1:2007

	SG Singapore
	
	NO
	

	SI Slovenia
	NO
	
	EN 60079-30-1:2007

	TR Turkey*
	
	TBA
	

	US United States
	
	YES
	ANSI/IEEE 515-2004

	ZA South Africa
	
	NO
	




(N/R Not Recognised)

*NOTE: For information relating to National Differences not listed, please contact the IECEx Member Body of that country. Refer to Section 1 for contact details.

	Countries that have declared adoption of IEC 60079-30-1 1st Edition 2007 Without National Differences

	AU   Australia

	BR   Brazil

	EU Group: CH Switzerland, CZ Czech Republic, DE Germany, DK Denmark, FI Finland, FR France, GB United Kingdom, HR Croatia, HU Hungary, IT Italy, NL The Netherlands, NO Norway, PL Poland, RO Romania, SE Sweden, SI Slovenia

	MY Malaysia

	NZ   New Zealand

	RU   Russia

	SG   Singapore

	ZA   South Africa


Countries that have declared adoption of IEC 60079-30-1 1st Edition 2007 With National/Group Differences- 
Differences follow.
CA
Canada
CAN/CSA-C22.2 No. 60079-30-1:09

Explosive atmospheres –

Part 30-1: Electrical resistance trace heating – General and testing requirements
This is the first edition of CAN/CSA-C22.2 No. 60079-30-1, which is an adoption, with Canadian deviations, of the identically titled CEI/IEC (Commission Électrotechnique Internationale / International Electrotechnical Commission) Standard 60079-30-1 (First edition, 2007-01).  

This Standard is considered suitable for use for conformity assessment within the stated scope of the Standard.

This Standard was reviewed for Canadian adoption by the CSA Technical Committee on International Standards, under the jurisdiction of the Strategic Steering Committee on Requirements for Electrical Safety, and has been formally approved by the Technical Committee.  This Standard has been approved as a National Standard of Canada by the Standards Council of Canada.

Interpretations:  The Strategic Steering Committee on Requirements for Electrical Safety has provided the following direction for the interpretation of standards under its jurisdiction: “The literal text shall be used in judging compliance of products with the safety requirements of this Standard.  When the literal text cannot be applied to the product, such as for new materials or construction, and when a relevant committee interpretation has not already been published, CSA’s procedures for interpretation shall be followed to determine the intended safety principle.”

February 2009

[… and the rest of that is necessary…]

Canadian deviations
1 Scope
[Add the following paragraphs]
The requirements of IEC 60079 series Standards cover the protection techniques with respect to explosion hazard only.  The CAN/CSA-C22-2 No. 60079 series of CSA Standards (based on the adoption of corresponding IEC Standards) are to be used in conjunction with other applicable standards containing the appropriate electrical safety requirements for general use equipment.

[Add a NOTE to the following effect]
NOTE:  See also CAN/CSA-C22.2 No. 6079-9:09 for further Canadian deviations.

2 Normative references
[Add the following]
CSA (Canadian Standards Association)
C22.1-09

Canadian Electrical Code, Part I – Safety standard for electrical installations
4   General requirements

4.1   General

[Add a NOTE to the following effect]

NOTE:  Any cautionary or warning statement, (e.g.: “This mechanical covering shall not be removed and the trace heaters shall not be operated without the mechanical covering being in place”), that relates to the safety of use of the equipment shall be in both English and French.

4.3 Circuit protection requirements for branch circuits

[Add a NOTE to the following effect]

NOTE:  In consideration that the trace heaters under this Standard are based on the principle of the protection technique of Increased Safety “e”; where the circuit protection requirements in this Standard exceed the general requirements in CE Code, Part I, the requirements in this Standard shall take precedence.  

4.4.3 Controlled design

[Add the following sentence to the existing NOTE]
NOTE:  If the control devices ………. should be provided.  In this case, the instructions shall be in both English and French.

6   Marking

 [Add the following paragraph]
It is a requirement in Canada that any warning and cautionary statements, relating to the safe installation, operation and maintenance of the equipment, must be in both English and French.  

US
United States of America

	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	1
	IEC 60079-10

ANSI/NFPA 70 Art. 505

	IEC 60079-30-1 (2007)
	2
	ASTM D 5025-1999, A Laboratory Burner Used for Small-Scale Burning Tests on Plastic Materials

ASTM D 5207-2003, Calibration of 20 and 125 mm Test Flames for Small-Scale Burning Tests on Plastic Materials.

ANSI/NFPA 70, National Electrical Code® (NEC®)

NFPA 325-1994, Fire Hazard Properties of Flammable Liquids, Gases, and Volatile Solids.

	IEC 60079-30-1 (2007)
	4.1
	70 % 80 % of the surface. For surface heating devices (panels) an integral metallic screen grid or equivalent electrically conductive covering, covering at least 80% of the exposed surface opposite the surface to be heated shall be incorporated into the construction.
Trace heaters which are identified for use only in areas with a low risk of mechanical damage are subjected to a reduced load in the impact test in 5.1.5 and a reduced force in the deformation test in 5.1.6, and shall be clearly marked as specified in 6.3.
Trace heaters may be supplied with additional mechanical protection to meet the requirements of this standard if they are supplied as an integral assembly (prefabricated), and that contain the following statement in the instructions:  This mechanical covering shall not be removed and the trace heaters shall not be operated without the mechanical covering in place.

	IEC 60079-30-1 (2007)
	4.2
	Terminations and connections may be identified as an integral part of a trace heater, or may be identified separately, in which case they are regarded as Ex components in accordance with clause 13 of IEC 60079-0. In addition, these Ex components shall be evaluated in accordance with national and international standards relevant to their construction and use.

	IEC 60079-30-1 (2007)
	4.4.3
	Controlled design applications, which require the use of a temperature control device to limit the maximum surface temperature, shall comply with a) for zone 1 and either a) or b) for zone 2:

a)
for zone 1 applications: a protective device such as a temperature limiter shall be provided that will de-energize the system to prevent exceeding the maximum permissible surface temperature. In case of an error by, or damage to the sensor, the heating system shall be de-energized before replacing the defective equipment. The protective device shall operate independently from the temperature controller. The protective device shall have the following characteristics:


	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	4.4.3

Continued
	1. Resetting by hand only

2. Resetting possible only after the normal operating conditions have returned, or if the switching state is monitored continuously

3. Tool or keyed lock required for resetting

4. Temperature setting secured and locked to prevent manipulation

5. A control that will de-energize the circuit if the sensor fails

b)
for zone 2 applications: a single temperature controller with failure annunciation may be used. If so, provision of adequate monitoring of such annunciation, such as 24 h surveillance, shall be made.

Controlled design – This approach requires the use of a temperature control device to limit the maximum pipe temperature for Zone 2 applications. When using a temperature controller without failure annunication, a separate high-temperature limit controller to de-energize the heating device shall be included in the design with either a manual reset or annunciatioon. Alternately, a single temperature controller with failure annunciation can be used.

Controlled design may not be used for Zone 1 applications.

Trace heating devices may not be used in Zone 0 applications.

	IEC 60079-30-1 (2007)
	5.1.3
	by means of a d.c. source voltage (nominal) of 500 V 1000 Vdc for mineral insulated heaters and 2500 Vdc for polymer insulated heaters.

	IEC 60079-30-1 (2007)
	5.1.4
	…the distance from the cotton to the point of the flame application is 250 mm.

A laboratory burner described in ASTM D 5025-1999 shall be used for the test. The gas flame produced by the burner is to be calibrated as described in ASTM D 5207-2003. The fuel shall be methane, pro​pane, or natural gas, and shall be of a grade suitable for calibration to the ASTM D 5207-2003 procedure. The height of the natural gas flame of the burner shall be adjusted…


	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.1.5
	A sample approximately 200 mm in length is placed on a rigid flat steel plate and positioned underneath an intermediate piece of hardened steel in the shape of a horizontal cylinder with a diameter of 25 mm. This cylinder is required to have a length of 25 mm with smoothly rounded edges to a radius of approximately 5 mm when used to test heating pads and heating panels (see Figure 2). For the test, the cylinder is laid horizontally on the sample and, in the case of a trace heating cable, its axis is placed across the sample. A trace heating cable having a non-circular cross-section shall be so positioned that the impact is applied along the minor axis (that is to say the trace heating cable is positioned flat on the steel plate).

Other than in tests on electrical trace heating intended for use in applications with low risk of mechanical damage, a hammer with a mass of 1 kg shall be allowed to fall once onto the horizontal cylinder from a height of 700 mm (that is to say with an impact load of 7 J).

For trace heating intended for use in applications with a low risk of mechanical damage in accordance with 4.1, the height may be reduced to 400 mm (that is to say an impact load of 4 J). Electrical resistance trace heating submitted to such a test shall be clearly marked as specified in 6.3 to caution the user as to its reduced mechanical capability.

Immediately after impact conformity is verified by testing the electrical insulation in accordance with 5.1.2 and 5.1.3 while the steel cylinder and hammer are still in place on the sample. For MI cables, the required test voltage in 5.1.2 is reduced to 2U + 500 V a.c. for cables rated over 30 V a.c., or to 
[image: image1.wmf]2

U + 500 V d.c. for cables rated over 60 V d.c.
[Note: Figure 2 is also deleted]

The impact test shall be conducted on a sample that is positioned on a hardened rigid steel plate and the assembly conditioned for a minimum of 4 h at the manufacturer’s minimum recommended installation tem​perature. After conditioning and while still at the minimum recommended installation temperature, a sample shall be subjected to the impact forces of a 50.8 mm diameter cylindrical steel plunger with smoothly rounded edges, having a mass of 1.8 kg and allowed to free fall from a height of 762 mm, resulting in an impact force of 13.6 J. Then the impacted portion of the sample shall be immersed in tap water at 10C to 25C for 5 minutes, and the dielectric test outlined in 5.1.2 shall be conducted. For surface heating devices, both the heating region and cold leads shall be impacted. After testing, the sheath or dielectric insulation shall have no visible cracks when examined with normal vision.


IEC 60079-30-1 2007 A4

	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.1.6
	A sample is of the heating device as well as a sample of each type of integral components and non-heating lead (if applicable), shall be placed on a rigid flat steel plate. A crushing force of 1500 N is then applied for 30 s, without shock, by means of a 6 mm diameter steel rod with hemispherical ends and a total length of 25 mm. For the test, the rod is laid flat on the sample and in the case of a trace heating cable it is placed across a specimen at right angles. For cable that is oval or rectangular in shape, the widest surface shall be the surface on which the load is applied. In the case of a pad, it is necessary to ensure that the cylinder rests across the active element.

For electrical trace heating intended for use in applications with low risk of mechanical damage, the crushing force may be reduced to 800 N. Electrical resistance trace heating submitted to such a test shall be clearly marked as specified in 6.3 to caution the user concerning its reduced mechanical capability

After the deformation load is applied for 30 s, conformity is verified by testing the electrical insulation in accordance with 5.1.2 and 5.1.3 while the horizontal steel rod is still in place on the sample and the load applied. For MI cables, the required test voltage in 5.1.2 is reduced to 2U + 500 V a.c. for cables rated over 30 V a.c., or to 
[image: image2.wmf]2

U + 500 V d.c. for cables rated over 60 V d.c.
NOTE  Trace heating cable samples need only be approximately 200 mm in length.

	IEC 60079-30-1 (2007)
	5.1.7
	This test applies only to trace heaters that have a stated minimum bending radius of less than 300 mm.

At the end of this period, and with the sample maintained at the minimum recommended installation temperature, the sample…

For heating panels the heating region shall be bent around a mandrel equivalent to the manufacturer’s minimum bending radius.
Conformity is verified by testing the electrical insulation in accordance with 5.1.2 and 5.1.3. For MI cables, the required test voltage in 5.1.2 is reduced to 2U + 500 V a.c. for cables rated over 30 V a.c., or to 
[image: image3.wmf]2

U + 500 V d.c. for cables rated over 60 V d. c.
When this has been completed, the sample shall be immersed in tap water at 10C to 25C for 5 min, and then the dielectric test outlined in 5.1.2 shall be conducted.


	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.1.8
	Conformity is verified by testing the electrical insulation in accordance with 5.1.2 and 5.1.3. For MI cables, the required test voltage in 5.1.2 is reduced to 2U + 500 V a.c. for cables rated over 30 V a.c., or to 
[image: image4.wmf]2

U + 500 V d.c. for cables rated over 60 V d.c.

Within 1 h after this conditioning and while still immersed in the water, the sample shall be subjected to the dielectric test outlined in 5.1.2.

	IEC 60079-30-1 (2007)
	5.1.9
	For MI cables, the required test voltage in 5.1.2 is reduced to 2U + 500 V a.c. for cables rated over 30 V a.c., or to 
[image: image5.wmf]2

U + 500 V d.c. for cables rated over 60 V d.c.

	IEC 60079-30-1 (2007)
	5.1.10
	The rated output of the heating cable or heating panel or pad shall be verified by one of the following two three methods, as selected by the manufacturer:

a)  conductance: the measured ac conductance or conductance per unit length, at a specified temperature, shall be within the manufacturer’s declared tolerance;
a) b)  resistance: the measured d.c. resistance per unit length at a specified temperature shall be within the manufacturer’s declared tolerance;

b) c)  thermal: …

	IEC 60079-30-1 (2007)
	5.1.11
	The thermal stability of the electrical insulating materials of trace heaters shall be verified on a sample or prototype after it has been stored at a temperature of the manufacturer's declared maximum withstand temperature +20 K, but not less than 80 °C, for at least four weeks. Compliance of the sample or prototype shall be verified by testing the electrical insulation in accordance with 5.1.2 and 5.1.3. For MI cables, the required test voltage in 5.1.2 is reduced to 2U + 500 V a.c. for cables rated over 30 V a.c., or to 
[image: image6.wmf]2

U + 500 V d.c. for cables rated over 60 V d.c.

Terminations that insure the vapour tightness of trace heaters made of hygroscopic materials (for example the cold end seals of MI cable sets) are subjected to a temperature of (80 + 2) °C for 4 weeks at not less than 90 % R.H. Compliance of the sample or prototype shall be verified by testing the electrical insulation in accordance with 5.1.2 and 5.1.3. For MI cables, the required test voltage in 5.1.2 is reduced to 2U + 500 V a.c. for cables rated over 30 V a.c., or to 
[image: image7.wmf]2

U + 500 V d.c. for cables rated over 60 V d.c.
A sample of heating device shall be placed in a forced-circulation air oven. The oven shall be heated to, and maintained at, a temperature of 25 °C ± 5 °C above the highest exposure temperature declared by the manufacturer for a period of 14 days.


IEC 60079-30-1 2007 A6

	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.1.11
Continued
	The sample shall be removed from the air oven and cooled to room temperature. Heating cable samples shall be wound six close turns around a mandrel having a radius equal to twelve times the radius of the primary bending plane or thickness of the heating cable. Surface heating devices, if flexible, shall be wrapped on a mandrel with a radius equivalent to the manufacturer’s minimum recommended bending radius. While still on the mandrel the sample, except at terminations or ends where the conductor is exposed, shall be submerged in tap water at 10 °C to 25 °C for 5 min. While still in the tap water, the dielectric test outlined in 5.1.2 shall be performed. Rigid heating devices shall also be submerged in tap water and tested. Upon completion of the test, the sample shall have no visible cracks when examined with normal vision.

	IEC 60079-30-1 (2007)
	5.1.12
	In explosive gas atmospheres, it is critical to ensure that the maximum surface temperature of a trace heater is lower than the ignition temperature of the explosive gas atmosphere. The manufacturer’s quality program shall demonstrate the thermal safety of trace heating products with respect to time.

Thermal performance benchmark

One of the following tests shall be used to verify  power output stability  for all parallel heating devices.
Primary Test

Three randomly selected samples representing the maximum output of all cables or surface heating devices under evaluation shall be tested. If the type of cable or surface heating device has different levels of rated voltages and wattages, then three samples each shall be selected that represent 1) the lowest rated voltage level and the maximum rated output, and 2) the maximum rated voltage and the minimum rated output.

Samples shall be terminated according to the manufacturer’s specifications, such that a heating length of at least 600 mm or representative surface heating device dimensions is provided. The aging temperature of the test shall be the maximum declared maintain temperature of the heating device. The samples shall be conditioned, while energized, at the aging temperature for 120 h ± 24 h. The initial output of the samples is then to be determined by one of the three methods given in 5.1.9, with the exceptions of sample length and number of test temperature points for procedure 5.1.9 b). For this case, the samples shall be evaluated at rated voltage and at the manufacturer’s stated reference temperature for the rated output. The output shall be within the manufacturer’s stated output range.


	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.1.12

Continued
	The samples shall be attached to a fixture or suitable heat sink as described in 5.1.9 b), and insulated accordingly. The pipe or heat sink temperature shall be set to the specified aging temperature and maintained with ± 3 °C plus 1% of the temperature reading in degrees Celsius. Circulating fluid or external heating may be used to raise the fixture to the aging temperature. The samples shall be operated at rated voltage. The power supply shall be attached to a 15 min cycle timer such that the samples are energized for 12 min and de- energized for 3 min. The samples shall be exposed to this conditioning for 32 weeks (5376 h).

For heating devices with an intermittent temperature exposure rating, the samples are exposed to the same conditioning for 32 weeks, except for an 8 h excursion once each week. At the beginning of the 8 h, the sam​ples shall be disengaged from the cycle timer. The pipe or heat sink temperature shall be increased to a temperature equal to the manufacturer’s stated intermittent exposure temperature. The time allowed to increase the temperature should be no greater than 1 h. After 7 h from the beginning of the excursion, the pipe or heat sink temperature shall be decreased back to the aging temperature, again allowing no more than 1 h for the operation. Where the intermittent temperature rating is based on the heating device being energized, then the heating device shall be continuously energized during this temperature excursion, except during cool down back to the maximum maintain temperature. Where the intermittent temperature rating is based on the heating device being de-energized, the exposure cycle is conducted in a de-energized condition. At the end of the 8 h excursion, the samples shall be re-engaged to the cycle timer. The excursions should occur on the same day each week.

At the end of the 32 weeks of operation at the continuous rated temperature, the output of the samples shall be determined by the same procedure as utilized for the initial readings. The heating device samples shall maintain a power level within plus 20% or minus 25% of the initial measured output.


	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.1.12

Continued
	Alternative Test 

The test apparatus shall consist of a metal platen(s) with the ability to change temperature within specified levels.  The platen(s) shall be sized to expose all parts of the heating device samples, which would be exposed under normal installation conditions, to the temperature levels required by this procedure. The test apparatus shall insure that the heating device samples are in intimate contact with the platen.  The test apparatus may be supplied with a sample-mounting fixture. Offsets may be built into the fixture or platen(s) to accommodate end termination/power transition fittings/boots, if provided, where their size profile exceeds the heating device profile. The apparatus shall allow energizing of the heating device samples as required during the test procedure.

The samples shall be thermally insulated on the side not facing the platen so as to assure effective heat transfer from the platen to the heating device samples.

The temperature of the platen(s) shall be uniformly controlled to a maximum tolerance of ± 5 °C for platen temperatures less than100 (C or 5% of the maximum continuous operating temperature if above 100 (C.

The platen described above may be a flat metal plate, a metal pipe, or a metal surface typical of the majority of applications for the heating device being tested.

The heating device samples shall be randomly selected and shall be a minimum of 0.3 m in length. Where the heating device is irregular in shape, such as a surface heating device, the heating device sample shall consist of at least one heating unit.

If the heating devices are part of a heating device product range, with common materials (with materials having the same performance ratings) and construction, which have different levels of rated voltages and power outputs, then three samples each shall be selected that represent:

(1)  the lowest rated voltage level and the maximum rated power output;

(2)  the highest rated voltage and the minimum rated power output.

Heating device samples may be conditioned, at the maximum rated voltage for up to 150 hours at the manufacturer’s declared maximum continuous operating temperature prior to starting the test.


	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.1.12

Continued
	The heating device samples shall be installed on the sample-mounting fixture or directly applied to the platen. The samples shall be powered at the maximum rated voltage. The temperature of the platen shall be 23(5(C. The initial power output of the samples shall be determined by measuring voltage and current after the device has reached equilibrium. 

The heating device samples of continuous parallel construction, while still installed on the sample mounting fixture or platen and energized at the maximum rated voltage, shall be temperature cycled by alternately exposing the samples to platen(s) temperatures corresponding to 23 (5(C and the maximum continuous operating temperature. The samples may be de-energized during the cool down period.

The heating device samples of zone type parallel construction shall be temperature cycled in the same manner with the exception that the samples shall be de-energized when not being held at the maximum continuous operating temperature. 

If the cycle temperature range exceeds 350 C, the lower temperature may be set at 350 C below the maximum continuous operating temperature.

The energized samples shall be exposed to each of these temperature extremes for a minimum of 15 minutes and a transition time between extremes shall not exceed 15 minutes with a cycle being one complete exposure at both temperature extremes.
A minimum of 1500 cycles shall be performed.

Following the temperature cycling, the temperature of the platen(s) shall be raised to the maximum exposure temperature (the higher of the continuous or intermittent value) declared by the manufacturer and held for a period of no less than 250 hours. 

Where the maximum exposure temperature is declared as “power on”, the samples shall be energized at the maximum rated voltage. 

After completion of the maximum exposure testing, the heating device samples power output shall be measured, using the same method and platen temperature as used during the initial measurements.  The heating device samples shall maintain a power level within plus 20% or minus 25% of the initial measured output.

	EC 60079-30-1 (2007)
	5.1.13.2
	These procedures are used to validate a manufacturer’s design methodology and calculations.  The procedures may be repeated with varied parameters, such as insulation type and thickness, to the satisfaction of the certifying agency.


	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.1.14
	This time-current characteristic shall not be more than the value declared by the manufacturer. The samples shall be in the upper 1/3 of the manufacturer’s declared power output tolerances.

	IEC 60079-30-1 (2007)
	None
	[Procedure from IEEE-515, Sections 4.3.1.3 and 4.3.5.3 – no IEC 60079-30-1 equivalent]

Chemical exposure tests

The heating device and any integral components shall be exposed (completely immersed except for the connections) to the following chemicals: acetone, ethyl acetate, isooctane, hexane, methanol, methyl ethyl ketone, methylene chloride, and toluene. The exposure duration shall be 24 h. The chemical shall be maintained at a temperature not less than 5 °C below the boiling point. Boiling points shall be obtained from NFPA 325-1994.

A separate heater sample including any polymeric sheath (overjacket) shall be stressed by wrapping it six close turns around a mandrel having a radius equal to 12 times the diameter of the primary bending plane of the device, and shall be exposed (completely immersed except for the ends) to each of the above chemicals. The test sample shall be removed from the fluid, allowed to stabilize for at least 1 h, and then subjected to the dielectric test outlined in 5.1.2 with the sample (except for the exposed ends) immersed in tap water at 10C to 25C for 5 minutes. The test voltage shall be applied between the water and the metallic covering for heating device constructions with a polymeric jacket, or between the water and the heating device conductors for heater constructions without a polymeric jacket. No dielectric breakdown shall occur. Additionally, stressed samples shall have no visible cracks or other damage when examined. This test confirms the integrity of the heater jacket or sheath after chemical exposure.

An additional set of unstressed samples shall be exposed to the same chemicals in a like manner. After the exposure, the test samples shall be removed from the fluid, allowed to stabilize for at least 1 h, and then subjected to the following tests:

Deformation—The deformation test described in 5.1.6 shall be conducted on the heating device. Proof loads shall be 204 kg (2000 N).

Impact—The impact test described in 5.1.5 shall be conducted, retaining the same impact areas. The impact force shall be 27.1 J.

Cold bend—The cold bend test described in 5.1.7 shall be conducted.

Ground path integrity—Ground path conductance shall be measured based on 5.1.15. After the chemical exposure, the continuous metallic sheath, metallic braid, or other equivalent electrically conductive material shall have a conductivity equal to or greater than the manufacturer’s declared value.
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	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	5.2.1
	Each supplied length or item, whether in bulk or individually fabricated items, shall be subjected to the dielectric test specified in 5.1.2, except that the test voltage for MI shall be 2U + 500 V a.c. for cables rated over 30 V a.c., or 
[image: image8.wmf]2

U + 500 V d.c. for cables rated over 60 V d.c.
The polymeric sheath (overjacket) used for corrosion resistance over the metallic braiding or continuous metallic covering shall be subjected to the dielectric test of 1000 Va.c. whilst immersed in water. As an alternative to immersing in water, the electrical insulation of trace heaters may be subjected to a dry spark test, with a minimum test voltage of 3 000 V a.c. r.m.s. that has a substantially sinusoidal waveform at 2 500 Hz to 3 500 Hz. For a 3 000 Hz supply, the rate of travel of the trace heater through the dry test device, in metres per second, shall not be more than 3,3 times the length of the electrode measured in centimetres.

The primary electrical insulation jacket of the heating device shall withstand a dry-spark test at a minimum of 6000 Vac. The dry-spark test shall have a substantially sinusoidal waveform at 2500 Hz to 3500 Hz. For a 3000 Hz supply, the speed of the wire in meters per second shall not be more than 33 times the length of the electrode in centimeters; this requirement is proportional to frequency.

As an alternative to the dry-spark test, the dielectric tests in 5.1.2 may be conducted.

After the installation of a metallic covering, metallic braid, or other equivalent electrically conductive material, ground plane, or continuous metal sheath the heating device shall have the dielectric test described in 5.1.2 conducted.

Nonmetallic overjackets shall withstand an additional dry-spark test with a minimum test voltage of 3000 Vac. As an alternative to the dry-spark test, the dielectric tests in 5.1.2 may be conducted.

	IEC 60079-30-1 (2007)
	6.1
	…in accordance with IEC 60079-0 ISA/UL 60079-0 and ANSI/NFPA 70 Art. 505, and shall additionally include…
Tubing bundles shall be marked on the bundle jacket.

a) the symbol provided for the type of protection used for trace heating shall be “e” for increased safety, which does not preclude the use of additional types of protection appropriate for the components…


	                                                            US National differences to IEC 60079-30-1 (2007) from ANSI/IEEE 515-2004

	IEC Standard
	Clause
	Difference

	IEC 60079-30-1 (2007)
	6.2
	… shall be marked in accordance with IEC 60079-0 ISA/UL 60079-0 and ANSI/NFPA 70 Art. 505, and shall…

	IEC 60079-30-1 (2007)
	6.3
	Any special conditions for safe use, including the provision in item f) below, shall be outlined in the installation instructions and in the certificate of conformity, and the product and the certificate shall be marked with the symbol “X”.

c)  the statement “Ground fault equipment protection is required for each circuit”.

d)  the statement “De-energise all power circuits before installation or servicing”.

e)  the statement “Keep ends of trace heaters and kit components dry before and during installation”.

f)  for trace heaters investigated for reduced levels of impact and/or deformation, the statement “Caution:  Only use in areas with low risk of mechanical damage”.

h)  the statement “The presence of the trace heaters shall be made evident by the posting of caution signs or markings at appropriate locations and/or at frequent intervals along the circuit”.


	21
	IECEx Bulletin 4th Edition Aug 2010
	

	
	
	



_1018166678.unknown

