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Review of Key Changes to IEC 62271-1.

The current revision of Common Clauses includes a number of significant changes.  Those thought to be significant for MVB are listed with a summary below;

Summarising:

3.1.4 & 6.7.2 IK Code Added. This introduces the IK code as mandatory for switchgear.

3.4 NSDD definition added. This follows the CIGRE wording.

4 Ratings now clearly assigned by the manufacturer.

4.2 Tests now fully comply with altitude up to 1000m above sea level. No adjustment necessary.

4.4.2 Overload Capacity of equipment introduced. This is to allow overloading of equipment if ambient temperature is lower than the nominal 40’C. It introduces the principle that equipment can be overloaded above the manufacturers current rating and still be guaranteed by the manufacturer. (see 6.5.2). This is a very significant change for the manufacturers.

A second part of this being currently written by Robert Jean-Jean is to allow cyclic overloading of equipment on normal current based upon the temperature time constant of insulating parts not exceeding the current proscribed levels. In theory this would allow normal current to be much higher than rated provided that the insulation did not exceed the allowed temperature.

As part of this it is now made mandatory that the manufacturer provides temperature time constant information of the measured points.

5.1.4 Creepage distances now limited to outdoor insulation only.

5.15.2 Closed pressure systems for gas, manufacturer required to give the time between replenishment under normal service condition. Additionally minimum time set at 10 years.
5.17 Fire Hazard clause added. The Guidance IEC 60695-1 for assessing the fire hazard of electrotechnical products and the Guidance IEC 60695-7 on the minimization of toxic hazards due to fires involving electrotechnical products have to be applied. This could seriously restrict the materials which can be used in switchgear design.

5.18 Electromagnetic compatibility (EMC). Equipment below 123kV exempted from riv test.

5.19 X-ray emission test introduced based on ANSI C37-85 (see 6.10)

5.20 New Section on Corrosion resistance added.

6.5.2 Temperature rise tests, Arrangement of the equipment. Changes allow use of specified connections by manufacturer which may take heat away. Significant factor in testing of contactors.

New section including overload parameters for ambient below 40’C.

6.8 Tightness test shall be carried out using the same fluid as used in service.

6.9.1 EMC Emission tests. Emission tests on primary systems - new section outlining test requirements.

9. Information to be given with orders and tenders – new section.

Detailed Changes

The most important for MV equipment are listed and explained below, with changes in Red my comments in Blue;

1.1 Scope

Change to scope to include definition of Medium Voltage.

For the use of this document High Voltage (ref IEV 601-01-27) is the rated voltage above 1000V.  However the term Medium Voltage (ref IEV 601-01-28) is commonly used for distribution systems, with voltages above 1kV and generally applied up to and including 52kV.
2 Normal and special service conditions

2.1.1 Indoor switchgear and controlgear

Clause g and Note 4 deleted.
g
Induced electromagnetic disturbances at interfaces of the secondary system, as a result of switching in the high-voltage system, do not exceed 1,6 kV common. 

NOTE 4   The maximum induced voltage values may be exceeded at interfaces to instrument transformers. Refer to instrument transformer standards for adequate performances of these devices.

2.1.2 Outdoor switchgear and controlgear

Clause I and Note 5 deleted.
 i Induced electromagnetic disturbances at interfaces of the secondary system, as a result of switching in the high-voltage system, do not exceed 1,6 kV common mode.

NOTE 5   The maximum induced voltage values may be exceeded at interfaces to instrument transformers. Refer to instrument transformer standards for adequate performances of these devices.

3
Definitions

3.1.3 IP coding

Simple definition added

A coding system to indicate the degrees of protection provided by an enclosure against access to hazardous parts, ingress of solid foreign objects, ingress of water and to give additional information in connection with such protection [3.4 of IEC 60529] 

protection provided by an enclosure against access to hazardous parts:

the protection of persons against:

–
contact with hazardous mechanical parts;

–
contact with hazardous low-voltage live parts;

–
approach to hazardous high-voltage live parts below adequate clearance inside an enclosure [3.6 of IEC 60529]

3.1.4 IK coding

Section on IK (impact) code added.

A coding  system  to  indicate  the  degree  of  protection  provided  by  an  enclosure  against  harmful

external mechanical impacts [3.3 of IEC 62262].
3.4 Non sustained disruptive discharge  (NSDD)

New Definition added.

NSDD associated with current interruption especially with vacuum interrupters, that does not result in the resumption of power frequency current or, in the case of capacitive current interruption does not result in current at the natural frequency of the circuit
3.6.4.5

Reference to replenishment deleted

minimum functional pressure for insulation pme (or density SYMBOL 114 \f "Symbol"me)

the pressure (Pa), for insulation and/or for switching, referred to the standard atmospheric air conditions of +20 °C and 101,3 kPa (or density), which may be expressed in relative or absolute terms, at which and above which rated characteristics of switchgear and controlgear are maintained. and at which a replenishment becomes necessary.

3.6.4.6

Reference to replenishment deleted
minimum functional pressure for operation pmm (or density SYMBOL 114 \f "Symbol"mm)
the pressure (Pa), referred to the standard atmospheric air conditions of +20 °C and 101,3 kPa (or density), which may be expressed in relative or absolute terms, at which and above which rated characteristics of switchgear and controlgear are maintained. . and at which a replenishment becomes necessary. This pressure is often designated as interlocking pressure
3.6.5.8

tr defined as applicable to closed pressure systems

time between replenishments, tr
the time elapsed between two replenishments performed either manually or automatically when the pressure (density) reaches the alarm level, to compensate the leakage rate F. This value is applicable to closed pressure systems.
3.7.2 Rated Value
Changed to Rated Value and new definition added.

degree of protection

the extent of protection provided by an enclosure against access to hazardous parts, against ingress of solid foreign objects and/or ingress of water and verified by standardized test methods SYMBOL 91 \f "Symbol"IEC 60529SYMBOL 93 \f "Symbol"
rated value

value of a quantity used for specification purposes, established for a specified set of operating

conditions of a component, device, equipment, or system [IEV 151-16-08]
a numerical value assigned to a rated quantity, which defines the operation of the switchgear under the specified conditions and on which the manufacturer guarantees and the tests are based

4 Ratings

Ratings now clearly to be assigned by the manufacturer

The common ratings of switchgear and controlgear assigned by the manufacturer, including their operating devices and auxiliary equipment, should be selected from the following ( if as applicable):

4.2 Rated insulation level

Added reference to 1000m.

In these tables, the withstand voltage applies at the standardized reference atmosphere (temperature, pressure and humidity) specified in IEC 60071-1. These withstand voltages include the altitude correction to a maximum altitude of 1000 m specified for the normal operating conditions – see 2.1-. For special service conditions, see 2.2.

Added note on SF6 insulated equipment

For SF6 and SF6 mixture insulation gas equipment, and according to CIGRE studies the natural ratio between the withstand voltages under standard tests is considered as Ud / Up = 0,45 and Us / Up = 0,75.

Then , for SF6 and SF6 mixture insulation gas equipment , the values Ud shown in table 2a ( column note SF6) are calculated with this factors,  in order to have an equivalent level, as good as possible, even if technically it is not exactly the same behavior,  of “dielectric stresses” whatever the methodology of testing is ( power frequency testing or lightning testing). 

Table 2a – Rated insulation levels for rated voltages of range II has been significantly changed:

Old 2a

	Rated
voltage


Ur
kV (r.m.s. value)
	Rated short-duration power-frequency withstand voltage

Ud

kV (r.m.s. value)
	Rated switching impulse
withstand voltage


Us

kV (peak value)
	Rated lightning
impulse 
withstand voltage

Up

kV (peak value)

	
	Phase-to-earth and between phases

(note 2)


	Across open switching device and/or isolating distance

(note 2)
	Phase-to-earth and across open switching device 


	Between phases

(notes 2 
and 3)
	Across isolating distance

(notes 1 and 
2)
	Phase-to-earth and between phases


	Across open switching device and/or isolating distance

(notes 1 
and 2)

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	300
	380
	435
	750
	1 125
	700 (+ 245)
	950
	950 (+ 170)

	
	
	
	850
	1 275
	
	1 050
	1 050 (+ 170)

	362
	450
	520
	850
	1 275
	800 (+ 295)
	1 050
	1 050 (+ 205)

	
	
	
	950
	1 425
	
	1 175
	1 175 (+ 205)

	420
	520
	610
	950
	1 425
	900 (+ 345)
	1 300
	1 300 (+ 240)

	
	
	
	1 050
	1 575
	
	1 425
	1 425 (+ 240)

	550
	620
	800
	1 050
	1 680
	900 (+ 450)
	1 425
	1 425 (+ 315)

	
	
	
	1 175
	1 760
	
	1 550
	1 550 (+ 315)

	800
	830
	1 150
	1 300
	2 210
	1 100 (+ 650)
	1 800
	1 800 (+ 455)

	
	
	
	1 425
	2 420
	
	2 100
	2 100 (+ 455)

	NOTE 1   In column (6), values in brackets are the peak values of the power-frequency voltage Ur 

 applied to the opposite terminal (combined voltage).

In column (8), values in brackets are the peak values of the power-frequency voltage 0,7 Ur 

 applied to the opposite terminal (combined voltage).

See annex D.

NOTE 2 
Values of column (2) are applicable:


a)  for type tests, phase-to-earth,


b)  for routine tests, phase-to-earth, phase-to-phase, and across the open switching device.

Values of columns (3), (5), (6) and (8) are applicable for type tests only.

NOTE 3   These values are derived using the multiplying factors stated in table 3 of IEC 60071-1.


New 2a

Table 2a – Rated insulation levels for rated voltages of range II

	Rated voltage

Ur

(r.m.s. value)


	Rated short-duration

power-frequency

withstand voltage
Ud

kV (r.m.s. value)


	Rated short-duration

power-frequency

withstand voltage
Ud

kV (r.m.s. value)

for SF6 and SF6 mixture insulation gas equipment.

(note  SF6)


	Rated switching impulse 

withstand voltage

Us

kV (peak value)


	Rated lightning

impulse

withstand voltage

Up

kV (peak value)



	
	Phase-to-earth and between phases

(note 3)


	Across open   switching device and/or isolating distance

(note 3)


	Phase-to-earth and between phases

(note 3)


	Across open   switching device and/or isolating distance

(note 3)


	Phase-to-earth and across open switching device


	Between phases

(notes 3 & 4)


	Across isolating distance

(notes 1, 2 & 3)

	Phase-to-earth and between phases


	Across open switching device and/or isolating distance

(notes 2 & 3)


	(1)


	(2)


	(3)


	(2)


	(3)


	(4)


	(5)


	(6)


	(7)


	(8)



	300
	395
	435
	435
	575
	750
	1125
	700(+245)
	950
	950(+170)

	
	
	
	460
	595
	850
	1275
	
	1050
	1050(+170)

	362
	460

	520
	460
	610
	850
	1275
	800(+295)
	1050
	1050(+205)

	
	
	
	520
	675
	950
	1425
	
	1175
	1175(+205)

	420
	510

	610
	595
	780
	950
	1425
	900(+345)
	1300
	1300(+240)

	
	
	
	650
	815
	1050
	1575
	
	1425
	1425(+240)

	550
	630
	800
	650
	830
	1050
	1680
	900(+450)
	1425
	1425(+315)

	
	
	
	710
	925
	1175
	1760
	
	1550
	1550(+315)

	800
	830
	1150
	830
	1150
	1300
	2210
	1175(+650)
	1800
	1800(+455)

	
	
	
	960
	1270
	1425
	2420
	
	2100
	2100(+455)

	800
	830
	1150
	1550
	2480
	1175 (+ 650)
	2100
	2100 (+455)
	830
	1150

	NOTE 1   In column (6), values in brackets are the peak values of the power-frequency voltage Ur 

 applied to the opposite terminal (combined voltage).

In column (8), values in brackets are the peak values of the power-frequency voltage 0,7 Ur 

 applied to the opposite terminal (combined voltage).

See annex D.

NOTE 2 
Values of column (2) are applicable:


a)  for type tests, phase-to-earth,


b)  for routine tests, phase-to-earth, phase-to-phase, and across the open switching device.

Values of columns (3), (5), (6) and (8) are applicable for type tests only.

NOTE 3   These values are derived using the multiplying factors stated in table 3 of IEC 60071-1.


4.4.2 Temperature rise

Significant changes by JeanJean. Introduction of overload capability

The temperature rise of any part of switchgear and controlgear at an ambient air temperature not exceeding 40 °C shall not exceed the temperature-rise limits specified in table 3 under the conditions specified in the test clauses.

In addition any part of switchgear and controlgear may have an short-time overload capability to cover different exploitation needs specified by users.  It should be possible to operate the switchgear and controlgear in overload  during a  short time interval due to the actual load and ambient temperature conditions or under specific ambient condition without exceeding the maximum temperature defined in Table 3. In a case of a switch it has to be considered if there is an impact on the breaking capability.

The overload capability of a switchgear and controlgear  will be establish during type test ( see 6.5).  

Requirements from users shall be defined according annex XX.
5.4.3 Fire hazard for auxiliary and control equipment

Section now limited to auxiliary and control equipment only.
5.4.3.1 General

Section deleted – new section defined. 5.17

See chapter 5.17 Fire hazard

As the risk of fire is present in auxiliary and control circuits, the likelihood of fire shall be reduced under conditions of normal use, and even in the event of foreseeable abnormal use, malfunction or failure.

The first objective is to prevent ignition due to an electrically energized part. The second objective is to limit the fire impact, if fire or ignition occurs inside the enclosure.

5.4.4.5.9   Low-voltage switches

Clause deleted: Statement inserted.

The actuating characteristics shall comply with the requirements of IEC 60947.

Switches to be used in distribution circuits or in final circuits shall comply with the requirements of IEC 60947-3.

Where household switches are applied in final circuits, they shall comply with the requirements of IEC 60669-1.

Manual control switches, for example push-buttons, rotary switches, etc. shall comply with the requirements of IEC 60947-5-1. Suggested colours for these switches are given in IEC 60073. Suggested graphical symbols for use on equipment are given in IEC 60417. Where a user has no specific local requirements, it is recommended that the colouring and labelling of manual control switches be in accordance with these two publications.

Requirements for any contacts of manual control switches that are made available to the user are contained in 5.4.4.5.5.

Pilot switches, for example pressure switches, temperature switches, etc. shall comply with the requirements of IEC 60947-5-1. Where household thermostats are applied, they shall comply with the requirements of IEC 60730-2-9 that sets the particular requirements for automatic electrical temperature sensing controls for household and similar use. Where house​hold humidity sensing controls are applied, they shall comply with the requirements of IEC 60730-2-13, which sets the particular requirements for automatic electrical humidity sensing controls for household and similar use. Requirements for any pilot switch contacts that are made available to the user are contained in 5.4.4.5.5.

Lever (toggle) switches shall comply with the requirements of IEC 61020-4. Requirements for any lever switch contacts that are made available to the user are contained in 5.4.4.5.5.
5.4.5 Secondary systems 

Deleted. Put into informative annex.

See annex E (informative)

5.13.1 IP Coding

New Table added.

Table 6 – Degrees of protection

	Degree of
protection
	Protection against ingress 
of solid foreign bodies
	Protection against access
to hazardous parts

	IP1XB
	Objects of 50 mm diameter and greater
	Access with a finger (test-finger 12 mm diameter, 80 mm long)

	IP2X
	Objects of 12,5 mm diameter and greater
	Access with a finger (test-finger 12 mm diameter, 80 mm long)

	IP2XC
	Objects of 12,5 mm diameter and greater
	Access with a tool (test-rod 2,5 mm diameter, 100 mm long)

	IP2XD
	Objects of 12,5 mm diameter and greater
	Access with a wire (test-wire 1,0 mm diameter, 100 mm long)

	IP3X
	Objects of 2,5 mm diameter and greater
	Access with a tool (test-rod 2,5 mm diameter, 100 mm long)

	IP3XD
	Objects of 2,5 mm diameter and greater
	Access with a wire (test-wire 1,0 mm diameter, 100 mm long)

	IP4X
	Objects of 1,0 mm diameter and greater
	Access with a wire (test-wire 1,0 mm diameter, 100 mm long)

	IP5X
	Dust

The ingress of dust is not totally prevented, but does not penetrate in a quantity or at a location such that it can interfere with satisfactory operation of apparatus or to impair safety.
	Access with a wire (test-wire 1,0 mm diameter, 100 mm long)

	NOTE 1   The designation of the degree of protection corresponds to IEC 60529.

NOTE 2   In the case of IP5X category 2 of 13.4 of IEC 60529, is applicable.

NOTE 3   If only the protection against access to hazardous parts is concerned, the additional letter is used and the first numeral is replaced by an X.


5.1.4 Creepage distances for outdoor insulators

Limited explicitly to outdoor insulators only

5.15.2 Closed pressure systems for gas

Manufacturer required to give the time between replenishment under normal service condition. Additionally minimum time set at 10years.

The tightness characteristic of a closed pressure system and the time between replenishment under normal service condition shall be stated by the manufacturer and shall be consistent with a minimum maintenance and inspection philosophy.

The value for the time between replenishment is at least 10 years and should be consistent with the tightness values.
For SF6 and SF6-mixtures the standardised values are   0,5 % and 1% per year.

For other gases the standardised values are 0,5%, 1 % and 3 % per year

5.15.3 Sealed pressure systems

Manufacturer to specify expected operating life.

The tightness of sealed pressure systems is specified by their expected operating life.

The expected operating life shall be specified by the manufacturer. Preferred values are 20 years and 30 years.

1.1 5.17 Fire hazard 

New section on Fire hazard. 

As the risk of fire is present in auxiliary and control circuits, the likelihood of fire shall be reduced under conditions of normal use, and even in the event of foreseeable abnormal use, malfunction or failure.

The first objective is to prevent ignition due to an electrically energized part. The second objective is to limit the fire impact, if fire or ignition occurs inside the enclosure.

The materials should be chosen or the parts designed in such a way that they retard the propagation of fire in the equipment and reduce harmful effects on the local environment.  In cases where product performance requires the use of flammable materials, product design should take flame retardation into account, if applicable.  

The Guidance IEC 60695-1 for assessing the fire hazard of electrotechnical products  

And the Guidance IEC 60695-7 on the minimization of toxic hazards due to fires involving electrotechnical products have to be applied.

The information supplied by manufacturer should enable the user to make risk evaluation during normal and abnormal operation.

The likelihood of fire shall be reduced under conditions of normal use, and even in the event of foreseeable abnormal use, malfunction or failure.

The first objective is to prevent ignition due to an electrically energized part. The second objective is to limit the fire impact, if fire or ignition occurs inside the enclosure.
5.18 Electromagnetic compatibility (EMC)

Equipment below 123kV exempted from riv test.

For main circuit of switchgear and controlgear in normal operation, without switching operations, the emission level is verified by means of the radio interference voltage test.

These requirements shall be applied to switchgear and controlgear having a rated voltage of 123 kV and above. Between 1 kV and below 123 kV the radio interference effects are negliable.

5.19 X ray Emission test.

New clause based on ANSI C37-85 for x-ray emission of vacuum interrupters.
5.19.1 General

When subjected to high test voltages with the contacts open, vacuum switchgear may emit potentially harmful x-rays. In order to ensure that these are of an acceptable level all vacuum switchgear must comply with the provisions outlined below.. This standard gives limits on x-ray emission, and prescribes the test procedure to be carried out to verify this.

Note: These requirements and test procedures are based on ANSI C37.85.

5.19.2 Performance Requirements

Vacuum interrupters, tested as specified in clause 6.11, shall be in compliance with this standard if the X-radiation emitted does not exceed the following:

1)
5 microSv per hour at the maximum operating voltage Ur shown in Table 1a and Table 1b

2) 150 microSv per hour at the rated power-frequency withstand test voltage Ud, shown in Table 1a and Table 1b.
5.20 Corrosion 

New Section on Corrosion resistance

Caution has to be taken against corrosion of the equipment during the service life. All bolted or screwed parts of the main circuit and of the enclosure shall remain easily dismantable, as applicable. In particular, galvanic corrosion between materials in contacts shall be considered because it can lead to the lost of tightness. The continuity of the earthing circuits shall be ensured taking into account the corrosion of bolted and screwed assemblies.

Note: Corrosion stresses are strongly dependant on the installation. The atmospheric condition are of course important, but the installation must consider the solar and temperature variation, the air flow,etc.

6.1.3 Information to be included in type-test reports

Note on NSDD added.

note: The occurrence of NSDDs (during switching tests) does not affect the performance of the switching device. Therefore, their number is of no significance to interpreting the performance of the device under test and need not be remarked upon in the test report.

6.5 Temperature Rise Tests

6.5.2 Arrangement of the equipment

Changes allow use of specified connections by manufacturer. Significant factor in testing of contactors.

The test shall be made indoors in an environment substantially free from air currents, except those generated by heat from the switching device being tested. In practice, this condition is reached when the air velocity does not exceed 0,5 m/s.

For temperature-rise tests of parts other than auxiliary equipment, the switchgear and controlgear and their accessories shall be mounted in all significant respects as in service, including all normal covers of any part of the switchgear and controlgear (including any extra cover for testing purpose), and shall be protected against undue external heating or cooling. 

When the switchgear and controlgear, according to the manufacturer's instructions, may be installed in different positions, the temperature-rise tests shall be made in the most unfavourable position.

These tests shall be made in principle on three-pole switchgear and controlgear but may be made on a single pole or on a single unit provided the influence of the other poles or units is negligible. This is the general case for non-enclosed switchgear. For three-pole switchgear and controlgear with a rated normal current not exceeding 1250 A, the tests may be made with all poles connected in series.

For switchgear and controlgear, particularly large switchgear and controlgear for which the insulation to earth has no significant influence on temperature rises, this insulation may be appreciably reduced.

Where temporary connections to the main circuit are used, they shall be such that no significant difference  in heat conducted away from, or conveyed to, the switchgear and controlgear during the test compare to the use of specified connections by the manufacturer. The temperature rise at the terminals of the main circuit, and at the temporary connections at a distance of 1 m from the terminals, shall be measured. The difference of temperature rise shall not exceed 5 K. The type and sizes of the temporary connections shall be recorded in the test report.

Interpretation of the temperature-rise tests

New Section, including overload parameters.

The temperature rise of the various parts of the switchgear and controlgear or auxiliary equipment for which limits are specified, shall not exceed the values specified in table 3. Otherwise, the switchgear and controlgear shall be considered to have failed the test.

When the arcing contacts are bare copper contacts and are separate from but in parallel with the main contacts, the temperature rise of the main contacts and of the arcing contacts shall not exceed the values given in table 3.

If the insulation of a coil is made of several different insulating materials, the permissible temperature rise of the coil shall be taken as that for the insulating material with the lowest limit of temperature rise.

If the switchgear and controlgear is fitted with various equipment complying with particular standards (for example, rectifiers, motors, low-voltage switches, etc.), the temperature rise of such equipment shall not exceed the limits specified in the relevant standards.
As test results, the manufacturer shall give information regarding time constant of temperature measuring points.

The manufacturer  shall demonstrate  by calculation the overload capability of switchgear and controlgear  defined in table below. For an ambient temperature of  0ºC, the temperature rise  (

T) are ‘’ majorées’’ to 40ºC.

This method shall be used to  demonstrate by calculation the limit value for temperature rise under different ambient temperature and different loading current.
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(Toverload : Temperature rise at overload current ;

(Tmaxt : maximum temperature rise measured during test;

Ioverload: overload current ;

Itest: Courant d'essai.

Temperature rise at specific ambient temperature are given by:

:
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(TTamb,overload: Temperature rise  at overload current 

(TCEI: : Temperature rise  admissible given by  tableau 3 of CEI 60694;

Tamb,overload : Ambient Température associated with overload current 

And 
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If the manufacturer can not meet the overload current specified in table below in the limit of temperature rise specified in table 3, a test shall be performed to demonstrate the relevant exponent. With this test, the temperature rise and the real exponent used in (1) shall be determined. 

Note : In general an exposant of 2 is very conservative..

Table ?? – Overload in service

	Ambient Temperature ºC
	Ioverload/ Irated

	
40
	
1,00

	30
	1,08

	20
	1,16

	10
	1,24

	0
	1,30

	-10
	1,37

	-20
	1,43

	-30
	1,50

	-40 et moins

	1,59


6.7.2. Verification of IK test

Replaces section on Mechanical Impact Test. Makes IK test mandatory for outdoor switchgear. Was previously by agreement.

In accordance with the requirements specified in IEC 62262, tests shall be performed on the enclosures of switchgear and controlgear fully assembled as under service conditions.

6.8 Tightness tests

Added requirement to use same fluid as in service.

Tightness test shall be performed with the same fluid and under the same conditions as used in service.

6.8.3 Sealed pressure systems

Changed to state that they are sealed for life and validated by the manufacturer. Manufacturer now required to give shelf life, and manufacture date for each device.
b)
Vacuum switchgear


A type test is not relevant for sealed vacuum interrupters and switches as the tightness of each interrupter and switch is verified during the manufacturing process. Sealed vacuum interrupters and switches are considered to have a zero leakage rate during their life. The manufacturer shall state the expected shelf life of the interrupters or switches, together with the manufacture date (month, year) for each device.


6.9 EMC Tests.

.

6.9.1 Emission tests 

6.9.1.1 Emission tests on primary systems

New Section outlining test requirements.

Switchgear and controlgear shall be installed as stated in 6.2.3.

The test voltage shall be applied as follows:

a)
in closed position, between the terminals and the earthed frame;

b)
in open position, between one terminal and the other terminals connected to the earthed frame and then with the connections reversed if the switching device is not symmetrical.

The case, tank, frame and other normally earthed parts shall be connected to earth. Care should be taken to avoid influencing the measurements by earthed or unearthed objects near to the switchgear and controlgear and to the test and measuring circuits.

The switchgear and controlgear shall be dry and clean and at approximately the same temperature as the room in which the test is made. It should not be subjected to other dielectric tests within 2 h prior to the present test.

The test connections and their ends shall not be a source of radio interference voltage of higher values than those indicated below.

The measuring circuit (see figure 3) shall comply with CISPR 18-2. The measuring circuit shall preferably be tuned to a frequency within 10 % of 0,5 MHz, but other frequencies in the range 0,5 MHz to 2 MHz may be used, the measuring frequency being recorded. The results shall be expressed in microvolts.

If measuring impedances different from those specified in CISPR publications are used, they shall be not more than 600 SYMBOL 87 \f "Symbol" nor less than 30 SYMBOL 87 \f "Symbol", in any case the phase angle shall not exceed 20SYMBOL 176 \f "Symbol" The equivalent radio interference voltage referred to 300 SYMBOL 87 \f "Symbol" can be calculated, assuming the measured voltage to be directly proportional to the resistance, except for test pieces of large capacitance, for which a correction made on this basis may be inaccurate. Therefore, a 300 SYMBOL 87 \f "Symbol" resistance is recommended for switchgear and controlgear with bushings with earthed flanges (e.g. dead tank switchgear and controlgear).

The filter F shall have a high impedance at the measuring frequency, so that the impedance between the high-voltage conductor and earth is not appreciably shunted as seen from the switchgear and controlgear under test. This filter also reduces circulating radio-frequency currents in the test circuit, generated by the high-voltage transformer or picked up from extraneous sources. A suitable value for its impedance has been found to be 10 000 SYMBOL 87 \f "Symbol" to 20 000 SYMBOL 87 \f "Symbol" at the measuring frequency.

It shall be ensured by suitable means that the radio interference background level (radio interference level caused by external field and by the high-voltage transformer when magnetized at the full test voltage) is at least 6 dB and preferably 10 dB below the specified radio interference level of the switchgear and controlgear to be tested. Calibration methods for the measuring instrument and for the measuring circuits are given in CISPR 16-1 and CISPR 18-2 respectively.

As the radio interference level may be affected by fibres or dust settling on the insulators, it is permitted to wipe the insulators with a clean cloth before taking a measurement. The atmospheric conditions during the test shall be recorded. It is not known what correction factors apply to radio interference testing but it is known that tests may be sensitive to high relative humidity and the results of the test may be open to doubt if the relative humidity exceeds 80 %.

The following test procedure shall be followed:

A voltage of 1,1 

 shall be applied to the switchgear and controlgear and maintained for at least 5 min, Ur being the rated voltage of the switchgear and controlgear. The voltage shall then be decreased by steps down to 0,3 

, raised again by steps to the initial value and finally decreased by steps to 0,3 

. At each step a radio interference measurement shall be taken and the radio interference level, as recorded during the last series of voltage reductions, shall be plotted versus the applied voltage; the curve so obtained is the radio interference characteristic of the switchgear and controlgear. The amplitude of voltage steps shall be approximately 0,1 

.

The switchgear and controlgear shall be considered to have passed the test if the radio interference level at 1,1 

does not exceed 2 500 SYMBOL 109 \f "Symbol"V.
6.9.2 Immunity tests on secondary systems

Reduced immunity tests removed.

6.10 Additional tests on auxiliary and control circuits
6.10.8 Dielectric test

New section added. Requiremnt for auxiliary circuit to be subjected to PF tests of 2kV 1 min.

Auxiliary and control circuits of switchgear and controlgear shall be subjected to short duration power frequency voltage withstand tests. Each test shall be performed:

a)
between the auxiliary and control circuits connected together as a whole and the frame of the switching device;

b)
if practicable, between each part of the auxiliary and control circuits, which in normal use may be insulated from the other parts, and the other parts connected together and to the frame.

The power frequency tests shall be performed according to IEC 61180-1. The test voltage shall be 2 kV with a duration of 1 min.

The auxiliary and control circuits of switchgear and controlgear shall be considered to have passed the tests if no disruptive discharge occurs during each test.

Normally, the test voltage of motors and other devices used in the auxiliary and control circuits shall be the same as the test voltage of those circuits. If such apparatus has already been tested in accordance with the appropriate specification, it may be disconnected for these tests. Lower test voltage values are under consideration for auxiliary components. If it can be verified that the dielectric stress permits it, lower voltage values may be used, by agreement between manufacturer and user.

The selection criterion is based on the magnitude of the largest common mode voltage, at industrial frequency, expected to occur between two points of the earthing circuitry of the substation (for example, during a primary short circuit or due to the presence of a shunt reactor).
6.10,8 Test Procedures for New Vacuum Interrupters 

New test procedure for x-ray emission of vacuum interrupters.

6.10.8.1General Requirements

6.10.8.2  Condition of Interrupter to Be Tested

Tests on the X-radiation emission levels of vacuum interrupters shall be performed on new interrupters.

6.10.8.3 Mounting of Specimen

The interrupter shall be mounted in a test fixture, designed so that the open contact spacing may be set at the recommended minimum distance, and which will permit the application of a test voltage to one terminal of the interrupter while the other terminal is earthed. Interrupters designed for operation in an insulating medium other than air (such as oil or SF6) may be tested in such a medium, if necessary, to withstand the test voltage.

The container for the insulating medium shall be of an insulating material having radiation attenuation no greater than that afforded by 9.5mm thick methyl methacrylate. The insulating medium between the interrupter and radiation instrument shall be the minimum required for dielectric purposes.

1.1.1.1 Test Circuit

The test shall be performed in accordance with 6.2.6.

1.1.1.2 Radiation Instrument

A radio frequency (RF) shielded radiation survey instrument having the following minimum specifications shall be used:

Accuracy: Capable of measuring 150 microSv per hour with an accuracy of 25 percent with a response time not to exceed 15 seconds

Energy Response: 12 kiloelectron volts to 0.5 mega-electronvolts 15 percent

Sensitive Area: 100 cm2, maximum.

1.1.1.3 Location of Radiation Instrument

The sensing element of the radiation instrument shall be positioned in the plane of the separable contacts and pointed at the contacts from a distance of 1 meter from the nearest external surface of the interrupter (see Figure 1). When electrical safety requires the instrument to be located at a distance greater than 1 meter, the instrument reading shall be adjusted by applying the inverse square law as follows:

R (1 meter) = R (d) x (d)2
Where R (d) is the radiation level measured, at the distance d (in meters) from the external surface of the vacuum interrupter.
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Figure 1— Test Location of Radiation Meter




Figure ? Test Location of Radiation Meter (will be submitted by Leslie in a adequate quality)

1.1.2 Test Voltage and Measurement Procedure

With the interrupter mounted in a test fixture, with the contacts blocked open at the minimum contact spacing specified, and with the radiation instrument in place (see Figure 1), a voltage shall be applied across the interrupter contacts equal to the maximum interrupter operating voltage equal to Ur shown in Table 1. After a minimum of 15 seconds, the X-radiation level on the radiation instrument shall be read.

Next, the voltage across the interrupter contacts shall be raised to a value equal to the power-frequency insulation withstand test voltage equal to Ud shown in of Table 1. After a minimum of 15 seconds, the X-radiation level on the radiation meter shall be read.

9. Information to be given with enquiries, tenders and orders

New Section.

The intention of this clause is to define information, which is necessary to enable the user to make an appropriate enquiry for  equipment and to enable the supplier to give an adequate tender. 

Further more it enables the user to make a comparison and evaluation of offers from different suppliers.

Note - The supplier can either be a manufacturer or a contractor.

Annex E defines technical information in a tabular form to be exchanged between user and supplier.

9. 1   Information with enquiries and orders 

In addition to the technical information given in Annex E the following details should also be provided by the user:

1. The scope of supply should be defined for all equipment and services. This may include training, technical and layout studies and requirements for co-operation with other parties .

2. Special interlocking requirements.

3. Indication should be given for every condition which might influence the tender or the order, as, for example, special mounting or installation conditions, the location of the external high-voltage connections or the local rules for pressure vessels. 

9. 2   Information with tenders 

In addition to the technical information given in Annex E the following details should also be provided by the supplier:

1. Constructional features: 

a)
arrangement of the external connections including provisions for future extensions if requested; 

b)
provisions for transport to be taken by the user; 

c)
provisions for mounting to be taken by the user.

2. Information about operation and maintenance.

In addition to the list of type test reports (See Annex XX) the first pages of the reports containing the results may be requested. On request the manufacturer shall supply the complete type test reports.

12 Influence of the product on the environment 

New Section: not in favour
This product standard refers to IEC Guide 109;2003: Aspects include environmentally- conscious design, lifecycle,analysis an an-of-life recycling or disposal.

The manufacturer shall be prepared to provide the following relevant information about the environmental impact of the switchgear. 

When fluids are used in switchgear and controlgear, instructions shall be provided in order to:

· minimise the leakage rate,

· control the handling of the new and used fluids,

· indicate the possibility to recycle .

The manufacturer shall give guidance, concerning disassembly and end-of-life procedures for the different materials of the equipment and disposal.
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