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Specification for Ring Main Units up to 36kV …………………………………………………………
This is the common article to use for mainly prescription and tendering purposes.

Content of it :

	 General condition,
	 Standards,
	 Rated values,
	 Main system parameters,
	 General acceptation parameters,
	 Type & routine tests,
	 Quality futures
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[bookmark: _Toc434943023]1. General
[bookmark: OLE_LINK1]
[bookmark: _Toc286827791]The subject of this document is to describe and define the scope of supply of Ring Main Units with prefabricated switchgear assemblies insulated with SF6


[bookmark: _Toc434943024]1.1 Characteristics

The given characteristics are for an ambient temperature between -25º C and 40º C. 

	Rated voltage
	kV
	36

	Rated current
	A
	630

	Power frequency test toward earth and between phases, at 50 Hz (1 minute)
	kV
	70 / 80

	Lighting impulse test toward earth and between phases
	kV
	170 /190

	Short Time current 1s (kA)
	kA
	16/20/25

	Category of switch disconnector
	M2, E3@20kA

	Operating temperature
	-25º , +40º

	Insulating fluid
	SF6

	Nominal (relative) gas pressure
	0,3 bar

	Operating mechanism and cable compartment  protection rating
	IP- 2XC

	SF6 Gas tank protection rating
	IP- 67

	
	



The switchgear shall be a compact or modular, reduced dimensions and integral SF6 insulated unit, combining all (up to 4 in the compact version) MV functional units, to enable connection, supply and protection of transformers, on an open ring or radial distribution network.
Operating a distribution network, sometimes requires switching points, in addition to the HV/MV substations, in order to limit the effect of a fault on the network. Then, the switchgear also offers, a choice of solutions to make, up to 4 directional connections in the compact version, with network switching by switch-disconnector or vacuum circuit breaker.
The tightness performance characteristics shall meet the definition of a “sealed pressure system” in compliance with IEC relevant standards.
Each self-contained compact version, totally SF6 insulated unit, contains in one single metal enclosure, the live parts of the switchgear, the busbars and up to 4 Switch-disconnector or Switch-fuse combination or Circuit Breaker functional units:
 Disconnecting switch (Line feeder) Function (C)
Two positions opened/closed line switch disconnector (630A) properly interlocked with a two positions opened/closed earthing switch.
Switch-fuse combination Function (T1)
Two positions opened/closed switch-disconnector combined with fuses properly interlocked with a two positions opened/closed earthing switch.
Circuit Breaker Function (CB)
High performing vacuum circuit breaker able to perfom a reclosing cycle O-300ms-CO-3min-CO, with 16/20/25kA breaking capacity, with in series a 3 positions closed/opened /earthed disconnector. 
Direct incoming/outgoing unit (Riser) Function (R)
The direct incoming/outgoing unit  provides vertical busbars (630 A up to 25kAx1s) to directly join an incoming or outgoing cable to the bus bars located at the top of the unit.
[bookmark: _Toc434943025]1.2 Selection of functions
Compact range
The standard range shall offer the user, a selection of extensible or not extensible combinations with up to 4 functional units.
The following units are available:
	· C-C-C	
· C-C-C-C
· C-CB
· CB-CB-CB
· C-C-CB
· C-CB-CB
· C-C-CB-CB
· CB-R
	· CB-C-R
· CB-C-C-C
· CB-C-C-R
· T1-C
· T1-R
· T1-C-R
· T1-C-C
· T1-C-C-C




Modular range
The modular range is made up of different individual functional units with reduced widths and of the extensible versions of the compact range
Each individual function is integrated in its own tank filled with SF6 gas.
The units can be assembled and connected together in any order via external solid
insulated busbars mounted on bushings on top of each unit. 
Types of individual units:
The following units are available:
· Incoming/outgoing unit with switch-disconnector Line Function (C)
· Incoming/outgoing or transformer protection unit with circuit breaker CB Function (CB)
· Transformer protection unit with Switch-fuse combination Function (T1)
· Direct incoming/outgoing unit Riser Function (R)
· Air-insulated metering units with different combinations of CTs and VTs pre-installed in a basic unit designed for easy connection. (M)

[bookmark: _Toc434943026]1.3 Compliance with Standards

	Reference
	Title

	
	

	IEC 62271-200
	High-voltage switchgear and controlgear - Part 200: AC metalenclosed switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV.

	IEC 62271-100
	High-voltage switchgear and controlgear - Part 100: Alternatingcurrent circuit-breakers.

	IEC 62271-102
	High-voltage switchgear and controlgear - Part 102:Alternatingcurrent disconnectors and earthing switches

	IEC 62271-103
	High-voltage switchgear and controlgear - Part 103: Switches for
rated voltages above 1 kV up to and including 52 kV

	IEC 62271-105
	High-voltage switchgear and controlgear - Part 105: Alternating current switch-fuse combinations for rated voltages above 1 kV up to and including 52 kV
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[bookmark: _Toc434943027]2  Detailed Description

[bookmark: _Toc434943028]2.1 Compact design
The switchgear offers combinations of  integrated, reduced dimension functional units. This self-contained, totally insulated unit comprises:
· A stainless steel, gas-tight tank, sealed for life, which groups together the live parts, line switch disconnectors, earthing switches, transformer feeder switch-fuse combinations and vacuum circuit breakers.
· Cable compartments with interfaces for connection to the grid or to the transformers
· Operating mechanism housings.
· Fuses chambers for switch-fuse combinations.
· Protection relays and/or fault indicators (note that toroidal CTs can be installed either in the cable compartment or down in the cable trench).

[bookmark: _Toc434943029]2.2 Tightness
· The tighness performance characteristics meet the definition of a “sealed pressure system” in compliance with IEC recommendations.
The tank is filled with SF6 at a 0,3 bar pressure. It is sealed for life after filling. Its tightness, which is systematically routine tested at the factory, gives the switchgear an expected lifetime of 30 years. No maintenance of live parts is necessary, only a minimum of maintenance on Operating Mechanism is needed.

[bookmark: _Toc434943030]2.3 Switch-Disconnector
Electrical arc extinction is obtained using the SF6 puffer (self-generated gas blast) technique.

[bookmark: _Toc434943031]2.4 Vacuum Circuit Breaker
The vacuum circuit breaker shall be an high performing circuit breaker with full autoreclosing capabilities. It is able to perform the following duty cycle: O-300ms-CO-3min-CO. It can be used with self supplied or auxiliary supplied protection relay to rapidly extinguish the fault. The vacuum interruption technology guarantees a high degree of safety and no needs of maintenance.

[bookmark: _Toc434943032]2.5 Enclosure
The frame and the enclosure shall be made of galvanized steel plates the mechanical rigidity of which ensures that the base which supports all the cubicle elements, is not deformable and corrosion resistant.

[bookmark: _Toc434943033]2.6 Tank
Tank is made of 3 mm thick stainless steel-plate. It is filled with SF6 at a 0,3 bar gauge pressure and sealed for life after filling. No maintenance of live parts is necessary.
Tank groups together the live parts, line switch-disconnectors, earthing switches, circuit breakers, and transformer feeder switch-fuse combinations.
The robust, reliable and environmentally insensitive design, makes it highly improbable that a fault will appear inside the switchgear
Nevertheless, in order to ensure the maximum personal safety, the switchgear shall be designed to withstand an internal arc supplied by a rated short-circuit current for 16 kA x1s  or  20 kA x1 second, without any danger to the operator.
Accidental overpressure due to an internal arc, is limited by the opening of the safety valve, at the bottom of the tank. The gas is released to the rear of the switchgear, without affecting conditions in the front or lateral.
 The assembly is rated IAC AFL 16kA x 1s or 20kA x 1s, according to IEC 62271-200.

[bookmark: _Toc434943034]2.7 Operator panel
On the front cover of each function, shall be a panel provided with a mimic diagram of the main circuit, which integrates the different positions of the apparatus. The mimic shall be very clear and clearly shows the correct operation sequence to either put in service or to ground the function. Wrong operations are not possible due to the safety interlocks.


[bookmark: _Toc434943035]2.8 Operating mechanisms
The operating mechanisms of the switches and of the circuit breakers (and also the motors to charge the springs when present), are located behind a front plate displaying the mimic diagram of the switchgear apparatus status (closed, open, earthed).
· Line switch-disconnectors and transformer switch-fuse combinations
TMechanisms are of independent operation type, such that the speed and force of both closing (by lever) and opening operations, are independent of the action of the operator. For the switch-fuse combinations, the opening spring is charged during the close operation. Once closing operation has been completed by the action of the lever, the opening spring is charged.
For switch-fuse combinations, opening is actuated by a fault (fuse striker pin or tripping coil) or by the local push-button. Closing by lever.
· Vacuum circuit breaker
The operating mechanism closing spring can be charged by the lever or, when present, by the spring charger motor. During the closing operation, actuated by a push button, the opening spring is charged. When the circuit breaker is closed with the closing spring charged again, the circuit breaker is ready to perform the autoreclosing cycle.
Opening of the circuit breaker can be actuated manually pressing the push button on the cover, by the protection relay or remotely closing a contact. The opening operation acts on the opening coil, while the closing operation acts on the closing coil. When a self-supplied relay is used,  a dedicated low energy coil has to be used.
· Earthing switches.
They are also of independent closing operation type and with making capacity.
Opening depends of the action of the operator.
The hole providing access to the earthing switch operation shaft, is blocked by a cover which can only be opened if the switch is open, and remains locked when it is closed.

[bookmark: _Toc434943036]2.9 Padlocking facilities
Padlocks can be used to prevent any access:
- to the switch operating shaft,
- to the earthing switch operating shaft.

[bookmark: _Toc434943037]2. 10 Options and accessories
The MV switchgear can be customized by means of a wide range of accessories which can be used to fit with any customer needs, such as rear duct to direct hot gases in case of internal fault, to motorizations, to aux contacts.
- Auxiliary contacts ( up to 4 N/O + 4 N/C) on each switch and circuit breaker.
- Auxiliary contacts ( up to 2 N/O + 2 N/C, or 2change-over contacts) on earthing switch.
- (Line and Circuit Breaker function) motorization (several voltages, both DC and AC.).
- Padlocks on each operating shaft.
- (Switch-fuse combination) Function earthing switch key interlock.
- Protection relays for the Circuit Breaker function
- Fault indicators for the Line function

[bookmark: _Toc434943038]2.11 Fuses chambers 
The transformer protection unit (switch-fuse combination unit)incorporates of a switch-disconnector and an earthing switch, equal to those present in the line unit. Besides, three fuses, having dimensions complying with the DIN Standards, are installed with the proper tripping linkages and mechanism.
Every fuse is inserted inside a fuse-holder, from which it can be frontally extracted after having opened the protection dust proof enclosure. The insulation between fuse and fuse-holder is of the solid-air type. The fuse-holders, manufactured in epoxy resin, are tight. Positioned the one on the other inside the switchgear hermetic housing, they are fully immerged in the gas SF6. The fuse’s position assures an easy replacement and a sure intervention by means of the striker. The extraction of a fuse shall be possible only if the same one is isolated and earthed both on the supply side and on the opposite one. On the fuses protection dust proof enclosure, the mechanical signaling of blown fuse isvisible.
The installed fuses must comply with the IEC 60282-1 Standards and be dimensioned according with the DIN 43625 Standards. 
[bookmark: _Toc434943039]
2.12 Cables compartments
The design of the assembly shall provide accessible compartments for the MV connections. The resulting LSC class for the relevant functionnal units shall be LSC2.
The connections compartment shall be an interlocked-controlled accessible compartment.
The connection to switchgear shall be made easy by the frontal position of the insulator bushings, which is accessible via the simple removal of the cable compartment panel.  The insulator bushings can be plug-in for Switch-fuse combination or inserted with screws type. The disconnectable cable terminals can be completely insulated or partially insulated.
The bushings for the cables connections are manufactured in epoxy resin reinforced with quartz, as well as the insulating bushings/M.V. fuses boxes.
On the supporting base, the clamps for the cables mounting are situated. Such clamps, realized in nylon reinforced with glass, can lock the M.V. cables with a cross-section from 25 up to 300 mm2.
 
[bookmark: _Toc434943040]2.13  Installation
The switchgear shall be supported by a metal basement with holes for fixing:
- on a flat floor fitted with trenches, passages or ducts,
- on concrete footings, on studs, on metal rails, etc.
The cables, can be run either through trenches, passages or ducts.
As an option, the switchgear can have lower height basement to fit in very compact substations or housings.



[bookmark: _Toc434943041]3 Control & Monitoring

[bookmark: _Toc434943042]3.1 Protection and Control System (IED)
The circuit breaker shall be associated with an integrated electronic/ micro-processor type protection unit.

The system shall be self powered (from current sensors) for the basic overcurrent protection; ie. phase-phase and phase-earth overcurrent.

The circuit breaker shall be associated with an integrated electronic/ micro-processor type protection unit.

The system shall be self powered (from current sensors) for the basic overcurrent protection; ie. phase-phase and phase-earth overcurrent.

The relay manufacturer shall have a valid ISO 9001 and ISO14001.

The relay manufacturer shall have a long term experience in designing and manufacturing Digital Protective Relays linked to switchgear applications and have relevant business volume and references in order to provide credibility in his commitments and a long term support capability.

The manufacturer/supplier shall have a permanent representative office with a trained and skilled support staff, in the country or in the region where the Digital Relays are delivered, in order to prove his commitment for local or regional support and to provide a channel for communication.

The manufacturer shall be able to offer commissioning of the Digital relay to be carried out by the local or regional office.
One common relay’s management software (based on standard Windows operating systems) shall provide all necessary tools and functions to operate the devices. Via the management software relay parameters, configurations and recorded data can be exchanged between PC and the device.

The devices shall meet the applicable IEC design standards.

The minimum activation current of the relay shall be:
15A for 630A feeder
10A for 200A feeder
  5A for special application on small size transformer feeders

As option the relay can have communication link and additional protection functions like very sensitive earth-fault detection. It is accepted that the relay requires auxiliary power for these additional options.

[bookmark: _Toc434943043]3.2	Voltage Presence Indication System - VPIS

Each switchgear function shall be equipped with a VPIS (Voltage Presence Indication System) according to IEC 62271-206 having the following characteristics:
· Visualisation of Voltage presence on each phase with LED indication.
· 3 dedicated plug points for connection of a Phase Concordance Unit (PCU). These plugs shall include a system to protect them from humidity, salted spray or pollution when PCU is not connected as well as designed in such a way that short-circuit or failure on the PCU or its plugs does not disrupt LED display. Supplier shall propose a Phase Concordance Unit to work with his VPIS.
· Additionally to the 2 previous functions, as a specific VPIS option, outputs to Voltage presence relay

As component, their characteristics shall cover:
· Operating temperature range from -25°C to +85°C according to IEC 60068-2-14
· Conformance to EN 60068-2-11 for salt fog test up to 192 hours at 35°C
· Compliant to EMI/ EMC as per IEC 61000-4-2 Criteria B with ±8kV discharge (air) & ±6kV discharge (contact)


[bookmark: _Toc434943044]3.3	Voltage Detection relays

Each switchgear function shall be optionally equipped with a Voltage Detection Relay having the following characteristics:

1. It shall provide information of the presence and the absence of voltage with 2 relays.
1. Two relay outputs shall be separate & shall work independently. 
1. The voltage signal shall be taken from the Voltage Presence Indicator System. 
1. The voltage detection device shall have LCD display to indicate MV network voltage in percentage of the network service voltage. 
1. Device shall have two LED’s to indicate Voltage presence & voltage absence function.
1. Device shall have the possibility for delayed indication by the relay configurable up to at least 15 minutes.
1. It shall be capable for auto calibration of the device. However calibration using push buttons shall be possible.
1. Various combination of voltage detection shall be possible: Ph-N or Ph-Ph voltage and unbalanced voltage.
1. In case both fault passage indication and voltage detection functions are required, one single device integrating both functionalities shall be used.
1. Settings can be done by micro switches and by the push button switches.
1. Shall be supplied by either 24V or 48VDC auxiliary power supply
1. As component , Voltage detection relay shall be tested to:
9. Operating temperature range from -40˚C to 70˚C according to IEC 60068-2-14
9. Insulation resistance IR > 100 MΩ, 500V, 1 min according to IEC 60255-5
9. EMI/EMC shall be according to IEC 61000-6-2 & IEC 61000-6-4


[bookmark: _Toc434943045]3.4	Fault Passage indicator 

Switch functions shall be optionally equipped with a fault passage indicator (FPI), in order to detect and localize easily the faulty part of the network.

In absence of fault, the FPI shall display the phase-per-phase load currents.

The FPI shall detect phase to phase faults as well as Phase to earth faults. Faults shall then be signalled:
· By an LED integrated on the FPI 
· by an external light indicator
· by an output contact
Furthermore A local display shall provide indication of the type of fault

2 versions of FPIS shall be available to install on switch functions:
· Version1: self-supplied by the load current from its CTs in absence of fault and by a backup Lithium battery (life time and autonomy at least 15 years including at least 1000 hours/ year flashing over these 15 years) or by Super capacitor.
· Version 2: supplied by external 24-48 VDC, combining the FPI function together with Voltage presence relay with a possible delayed indication by the relay configurable up to at least 15 minutes and serial line for communication over Modbus protocol

Fault indication reset shall be selectable from automatic through power restoration, local push button, remote reset from SCADA, timer based from 1h to 24 hrs.

FPI shall have an option of automatic mode allowing detection on solidly or resistor earthed networks without requiring use to enter any settings and be delivered from factory with this mode activated. However, the specific settings shall be possible.

Fault detection shall be confirmed by absence of voltage with 2 options selectable to detect absence of Voltage: either absence of current on the MV line or MV Voltage absence detected from the VPIS. 
The FPI shall detect phase to phase faults as well as Phase to earth faults whatever the network earthing system (solidly earthed, resistor earthed, compensated or isolated).
Faults shall then be signaled by FPI’s upstream the fault while FPI’s downstream the fault shall not give indication. Indication shall be given by: 
On LCD: displays either faulty phase (L1 or L2 or L3) or EF for an earth fault and displays OC in case of overload current fault.
On LED: 1 flash after every 3 seconds for Earth Fault & 2 Flashes after every 6 seconds in case of Over Current fault.

FPI shall be tested to:
· Operating temperature range from -40˚C to 70˚C according to IEC 60068-2-14
· Insulation resistance IR > 100 MΩ, 500V, 1 min according to IEC 60255-5
· EMI/EMC shall be according to IEC 61000-6-2 & IEC 61000-6-4


[bookmark: _Toc434943046]3.5	Automatic Changer Over

Change over shall allow to manage 2 MV supply sources by automatically switching to a backup MV source in case of voltage drop on the first one. 
The unit shall be equipped with an HMI showing at least switch position and automation status 
and allowing local control of switches and “Activation/ Desactivation” Automation.

The minimum time to switch from one source to second source shall be between (minimum) 0.34s to 2mns that would be adjustable.

The Change over system shall include a backup supply using a battery allowing to operation of the system during at least 16 hours in advance of power supply and still able to perform up to 10 switch operations at the end of these 16 hours.





[bookmark: _Toc434943047]4 Environment friendly design

Production site organisation shall be non polluting and certified to comply with ISO 9002 and ISO 14001 standards.

The switchgear complies with environmental protection requirements by:
· optimisation of materials and energy consumption during manufacture
· compliance with environmental protection requirements during service life
· use of recyclable materials for efficient disposal at the end of service life.

To design environmentally-friendly equipment, the switchgear shall be designed according to directives that specify the use of components that can be easily dismantled and recycled.

The metals that make up 90% of the switchgear can be 100% recycled into newmetal components when the equipment reaches the ends of its service life.

Plastic components are also recycled. Thermosetting plastics can be fragmented and reused as fillers in other plastic components. Thermoplastic materials can be recycled into new plastic components.

As a result, the materials used to manufacture the switchgear are recovered, processed and reused in the manufacture of new parts.
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