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	General specifications for High voltage switches from 1 to 24 kV
  ______________________________________________

This is the common article to use for mainly prescription and tendering purpose.

Document contents :

· General condition

· Standards

· Rated values

· System parameters

· General acceptation parameters

· Type test & routine tests

· Quality
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1 - General conditions

The following specifications apply to MV switching devices comprising switches, disconnectors and earthing switches.

The product to be supplied shall satisfying the following criteria:

· easy to install,

· safe and easy to operate,

· compact design,

· reduced maintenance.

The supplier must be able to prove its extensive possess experience in the field of MV switching devices, and has already supplied equipment of the same type & production process, in which has been in operation for at least three years.

2 - Standards

The switching device shall comply with the latest issues of the following IEC recommendations:

· IEC 60265-1
Switches for rated voltages above 1kV and less than 52 kV, 

· IEC 62271-102
High voltage alternative current disconnectors and earthing switches,

· IEC 62271-105 
High Voltage alternative current switch-fuse combinations, 

3 - Rated voltage and short-time withstand current

· The switching device shall be suitable for three-phase systems operating at 24 kV and 50/60 Hz. 

· The rated voltage shall be at least 24 kV.

· The short-time withstand current shall be 20 kA - 1 s / 24kV or 25 kA - 1 s / 12 kV. (Please, consult us for 2 s and 3 s) 

4 - System parameters

The insulation level of the switching device shall comply with IEC recommendations and the values indicated in the following table:

4 -1 - Main electrical characteristics

The hereunder values are for working temperatures from -5° C up to +40° C and for a setting up at an altitude below 1000 m.

(Please, consult us for out of range temperatures’ and over 1000 m application)

rated voltage (kV)

7.2
12
17.5

24

insulation level


50 Hz / 1 mn
insulation

20
28
38

50

KV
isolation

23
32
45

60


1,2/50µs
insulation

60
75
95

125

KV (peak)
isolation

70
85
110

145

breaking capacity
transformer off load (A)

16







cables off load (A)

25







for switch

short –time withstand current
25
630A






(KA. 1s)
 


20
630A


(Please, consult us for 2s
 
16
630A


and 3s)



12.5
630A


For disconnector

short –time withstand current
25
630A - 1250 A






(KA. 1s)
 


20
630A-1250 A
                               


(Please, consult us for 2s
 
16
630A-1250 A                                               


and 3s)



12.5
630 - 1250 A






The making capacity is equal to 2.5 times the short-time withstand current.
4 - 2 - General characteristics
Maximum breaking capacity 

rated voltage (kV)

7.2
12
17.5
24
switch unit

                             630 A      


  
fuse-switch unit

         25 kA

20 kA   

Endurance
units
mechanical
electrical 



endurance

endurance
switch(*)

IEC 60265

IEC 60265





1000 operations class M1      100 breaks at In,pf = 0.7classE3

disconnector

IEC 60265




1000 operations class M1

 (*) as per recommendation IEC 62271-105, three breaking at pf = 0,2

1730 A / 12 kV

1400 A / 24 kV

2600 A / 5,5 kV

5 - General requirements for switching devices :

5 - 1 - Switch:

The switch shall use low pressure SF6 gas for current interruption and shall require no maintenance. The switch enclosure shall be mounted horizontally within the cubicle and the position of the main and earthing contacts shall be clearly visible from the front of the cubicle. The position indicator shall be placed directly on the contact-operating shaft. The switch enclosures shall be made of cast epoxy resin.

The switch shall be of the high operating frequency type in accordance with paragraph 3.104 of IEC 60265-1 recommendations. It shall have three positions (closed, open and earthed) and shall be fully assembled and tested before leaving the factory. The relative pressure of the SF6 gas inside the enclosure shall not exceed 0.4 bars (400 hPa).

The pole unit enclosures shall be of the “sealed pressure system” type as defined by

IEC 62 271-200 chapter 3.118.2 recommendations. Leakage rate shall not be over 0.1%   for life span of at least 30 years. No refilling of the gas shall be required over this period.

Switch pole units requiring maintenance or gas refilling will not be accepted.

The mechanical endurance of the switch operating mechanisms shall ensure at least 

1000 operations.

5 - 2 - Earthing of the power circuit

Cable earthing shall be carried out by an earthing switch with a short-circuit making capacity, in accordance with IEC 62271-102 recommendations. It shall be possible to operate the earthing switch when the switch or disconnector is open.

A padlocking system shall be provided to lock the earthing switch in either open or closed position. The position of the earthing switch shall be clearly visible from the front of the cubicle.

Mechanical interlocking systems (rotating switch with 3 positions )shall be provided to prevent incorrect operations such as the closing of the earthing switch with the switch or disconnector in closed position.

The use of keyed or electrical locks to actuate the above mentioned interlocking system shall not be accepted.
5 - 3 - Operating mechanisms

The operating mechanisms shall provide in front all the necessary means for operating the switches or disconnectors

The operating mechanism box shall include a switch and earthing switch position indicator fixed directly to the shaft of the moving pole, thereby satisfying the positive break criteria.

This box shall also house the voltage indicators and the mechanical “fuse blown” indicator for fuse-switch combination units.

The box shall be accessible with the cables and busbars live, without isolating the entire unit, and shall be designed for easy installation of padlocks, key locks, auxiliary contacts, releases and the usual LV accessories.

The front cover of the operating mechanism shall be suitable for the application of all symbols, mimic diagrams, nameplates and padlocking fixtures required by the function implemented.


All switch and earthing switch operations shall be carried out with an anti-reflex lever and shall be independent of the action of the operator after charging the operating mechanism springs.

The following options shall be available depending the type of operating mechanism :

Opening and closing the switch by push-button

A block of auxiliary contacts for switch and earthing switch position

Remote control to enable opening and closing the switch with auxiliary devices (releases and motors) 

6 - Type tests and routine tests 

The following type test certificates may be required for the switches :

· impulse dielectric tests,

· power frequency dielectric tests, 

· temperature-rise tests,

· short-time withstand current tests,

· mechanical operating tests, 

In addition, the rated making and breaking capacities shall be substantiated by a test report.

For the earthing switch, the making capacity, the short-time withstand current and the corresponding peak value shall be substantiated by a test report.

The routine tests carried out by the manufacturer shall be substantiated by a test report signed by the manufacturer's quality control department.

The report shall cover the following aspects:

· manual operating mechanism tests

· closing & opening speeds and angles for switch and earthing switch

· LV electrical operating tests
7 - Quality
If requested by the client, the supplier shall for provide proof of application of a quality procedure complying with standards. This means:

· use of a quality manual approved and signed by a management representative,

· regular updating of this manual so that it reflects the most recent applicable quality control procedures,

· ISO 9002; 9001 certification and also ISO 14001.
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