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	Technical Specification
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Medium Voltage Switchgear
for Indoor application
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1. Scope
This specification describes the metal-enclosed air insulated medium voltage switchgear for indoor applications (i) transformer feeders, (ii) motor starters, (iii) capacitor feeders and (iv) other distribution incoming/outgoing feeders as required for this project as set out in the data sheets and single line diagrams.
2. Standards and Reference Documentation

The latest revision of the following IEC/AS standards shall apply:

62271-200
HV metal-enclosed switchgear 

62271-1
HV Switchgear & Controlgear – Part 1: Common Specifications
62271-100
Circuit breakers

60470
Contactors

60282-1
Protection fuse
62271-102
Earthing switches

60265-1
Switch disconnectors.

60044-1
Current transformer

60044-2
Voltage transformer

60125
Protection relays

3. Design Criteria 

3.1 Rated Normal Currents

The rated normal currents of components are stated in the data sheet and shall be valid for ambient temperature of 40° C.

3.2 Temperature limits and environment

For switchboards and equipment installed indoors in unpolluted and non corrosive atmosphere, the ratings are guaranteed under the following ambient conditions:

Environmental conditions according to IEC Standards
Maximum temperature





40 °C
Maximum 24 h average temperature 



35 °C
Minimum (corresponds to “minus 5 °C indoor class”)

-5 °C
Maximum relative humidity


for one month





90 % 


for 24 hours





95 % 


The switchboard shall be suitable for installation and service up to an elevation of 1000 m above the sea level. 
3.3 Internal arc fault test:

The arc proof panels shall be in compliance with IEC 62271-200 in accordance with classification AFLR minimum time duration of 1 sec ensuring operator safety.

4. Technical data 

The following design parameters are required:

	Rated voltage
	kV
	3.6
	7.2
	12
	17.5
	24

	Rated power frequency withstand voltage
	kV
	10
	20
	28
	38
	50

	Rated lightning impulse withstand voltage
	kV
	40
	60
	75
	95
	125

	Rated frequency
	Hz
	50/60
	50/60
	50/60
	50/60
	50/60

	Rated busbar current
	A
	
	
	
	
	

	Rated feeder type A current
	A
	
	
	
	
	

	Rated feeder type B current
	A
	
	
	
	
	

	Rated feeder type C current
	A
	
	
	
	
	

	Rated bus section type A current
	A
	
	
	
	
	

	Rated bus section type B current
	A
	
	
	
	
	

	Rated short –time current, 3 sec.
	kA
	
	
	
	
	

	Rated peak withstand current
	kA
	
	
	
	
	

	Rated short-circuit breaking current 
	kA
	
	
	
	
	

	Rated short-circuit making current 
	kA
	
	
	
	
	

	Degree of protection :

HV-live parts

Low voltage compartment
	
	
IP4X
IP2X
	
IP4X
IP2X
	
IP4X
IP2X
	
IP4X
IP2X
	
IP4X
IP2X

	Ambient temperature max.
	°C
	40
	40
	40
	40
	40

	Colour
	
	Light Grey RAL 7035
	Light Grey RAL 7035
	Light Grey RAL 7035
	Light Grey RAL 7035
	Light Grey RAL 7035

	Dimensions: approximate width
Tee-off up to 400A
Tee-off up to 1250A (up to 25kA)

Tee-off up to 1250A (up to 31.5kA)

Tee-off up to 1250A (> to 31.5 kA)

Tee-off up from 1600 to 2000A
Tee-off up to 2500A
Tee-off from 3150 up to 4000A
	mm
	325
550
650

800

800
1000
1000
	325
550
650
800

800
1000
1000
	-
550
650

800

800
1000
1000
	-
550
650

800

800
1000
1000
	-
-
800

-

1000
1000
-

	Safety features :

Arc-fault tested (minimum 1 sec)
Integrated pressure relief duct (type tested)
	
	Yes Yes
	Yes Yes
	Yes Yes
	Yes Yes
	Yes Yes


5. Panel housing description 

5.1 General

The switchboard shall be an indoor, air insulated and metal enclosed in accordance IEC/AS 62271-200 classification PM with single busbar system. It shall be suitable for local and remote control, and may communicate to the control system by field bus connection.

Switchboard shall be designed in order to:

· ensure service continuity to IEC/AS 62271-200 classification LCS2A
· guarantee high degree of operator safety
· ensure easy installation and reduced construction costs

· be easily adaptable to future arrangement and extensions on both sides of the switchboard

Power cable connection preferably will be done by cable from bottom front.

Busbar shall be copper and insulated.
All operations shall be performed with arc fault contained door closed for maximum operator safety. This safety regulation shall be observed even during loss of control voltage.
5.2 Cubicle design and compartments

Enclosure and internal partitioning of the cubicles are of high quality aluminium-zinc coated steel sheets, 2 mm thick. The front is closed off by pressure resistant doors which open to an angle of 120°.
Every panel of the switchboard is divided in various compartments both for power equipment (busbars, circuit breaker, fused contactor, instrument transformers) and for auxiliaries (instrument compartment, wiring ducts for interconnections) which are segregated by metal partitions.

Correct operation performance is ensured by integrated mechanical interlocks, mechanical position indicators and inspection windows to ensure utmost safety for operators.
5.3 Main busbar compartment

This compartment located in panel upper back part contains the main busbar system, which is supported and connected to the circuit breaker and fused contactor fixed insulating contacts by means of branches. Depending on rated current they have to carry the main busbars are made of electrolytic copper flat bars or D-shaped cross section tubes, suitable to withstand thermal and electro dynamic stress of a short circuit current. The main busbars and tee-off conductors are insulated by means of shrink-on sleeves or epoxy. 

5.4 Feeder compartment 

Feeder compartment should be accessible from panel front by opening the door. This compartment should include:
· branch system for connecting the power cables to the circuit breaker or fused contactor fixed insulating contacts

· fault make earthing switch with operation from panel front

-
mechanical interlock between circuit breaker or fused contactor and earthing switch
-
current transformers 

-
voltage transformers, fixed or withdrawable
-
other components on request
4mm aluminum gland plate shall be provided for power cables entry.

Cable sealing ends should be visible at any time via viewing window on compartment door. 

5.5 Circuit Breaker or Contactor compartment

This compartment is to accommodate withdrawable circuit breaker or fused contactor, and for truck racking in and out with door closed.

The following components are mounted in this compartment:

· the primary disconnects, namely bushing insulators containing power connections of the circuit breaker or fused contactor, and busbar compartment 
· metal shutters automatically operated by the movement of the circuit breaker or fused contactor truck
· shutters shall be independently operated and padlockable
· the circuit breaker or fused contactor truck position switches
Position of the withdrawable truck can be observed at any time via the viewing window on the door.
5.6 Low voltage compartment

The low voltage compartment should be a separate compartment from high voltage section.

The low voltage compartment shall be placed above the circuit breaker or fused contactor compartment. The Low voltage compartment should house the following equipment:-:

· terminal links and wiring
· auxiliary equipment of circuit breaker or fused contactor, and cubicle (fuses, low voltage MCBs, measuring instruments, protection relays, control and signalling devices, etc.).

· truck operated auxiliary contacts signalling circuit breaker or fused contactor service, test and isolated
5.7 Installation facility

The panels are to be delivered to site as factory assembled, tested units. 
The switchboard must be ready for operation after cubicles (or cubicles assemblies) have been positioned side by side in a single row, bolted together, power and control cable connected.
5.8 Doors and external covers coating or painting on the switchboard cubicles

The doors and cover plates shall be cleaned and treated against corrosion before receiving a high quality powder coating of paint. The finishing coat is standard colour Light Grey RAL 7035 outside and panel interior to natural quality aluminium-zinc coated gloss finish. 

5.9 Degree of Protection

The protection degrees in compliance with IEC 60529 are the following:

· IP4X on the external housing

· IP2X inside the compartments

6. Switching devices
6.1 Circuit breakers
The switchboard shall be equipped with fully type tested withdrawable vacuum circuit breakers. They have to be triple pole.

Test certificates, as evidence of successful completion of type tests shall be submitted on request.

All circuit breakers shall be routine tested in accordance with IEC/AS 62271-100.

The circuit breaker shall be equipped as follows: 

· with stored energy spring mechanism for motor charging and emergency manual operation

· with mechanical push buttons for closing and opening

· with mechanical indicators for switch position and mechanism position

· with mechanical counter

· with shunt release OFF

· with shunt release ON

· with auxiliary signalling contacts
6.2 Contactors

The switchboard can be equipped with fully type tested withdrawable vacuum contactors that comply with IEC/AS 60470. They have to be triple pole and are protected by primary H.R.C. fuses that comply with the IEC 60282-1.

Test certificates, as evidence of successful completion of type tests shall be submitted on request.

All contactors shall be routine tested in accordance with IEC/AS 60470.

The contactor shall be equipped as follows: 

· with solenoid type operating mechanism or magnetic operating mechanism with electrical holding or mechanical latching as required.
· with emergency manual operation for mechanical latching contactor
· with mechanical indicators for switch position and mechanism position

· with mechanical counter

· with auxiliary signalling contacts
6.3 Fused switch disconnectors

The switchboard can be equipped with fixed air insulated fused switch disconnectors suitable to operate lines and transformers. The switch disconnectors comply with IEC/AS 60265-1 and the H.R.C. protection fuseds with the IEC 60282-1.

7. Other main features
7.1 Earthing switches
Each panel shall be equipped with a cable earthing switch to earth power cables. 

Bus metering and bus section panel shall be equipped with a busbar earthing switch to earth main bus.

The earth switch shall have fault make capacity and can withstand the short circuit current. Earthing switch shall be interlocked and manually operated from the front of the switchboard. 
It shall be possible to observe earth switch blade via viewing window on panel front for operator safety.
Earth switch operations can be prevented by means of padlocks.

7.2 Protection and control

The functions of protection, metering and control of the switchboard should preferably be implemented by protection relay. The hardware including wiring for detection of measurements and switching conditions should facilitate universal use of the switchgear panels.

Setting of protection parameters must be possible both by laptop/notebook and manually at the panel. 

The technology used must permit the connection to control system by a bus system.
In the case of interruption of the auxiliary power supply, the entire software, all saved data and the counters must be preserved in a non-volatile manner without batteries.

Technology used must be capable of monitoring both itself and the release circuits.

7.3 Conventional instrument transformers 

Conventional inductive resin insulated voltage and current transformers according to IEC/AS 60044-2 and IEC/AS 60044-1 shall be applied and designed according to metering and protection requirements. It is manufacturer’s responsibility to match instrument transformer performance to connected protection or metering devices.
Voltage transformers shall be either fixed installation or mounted on withdrawable trucks as shown on single line diagram.

7.4 Cable terminations

The cable compartment should be comfortably accessible from the front thus making switchboard a wall-standing installation. Panels can be terminated with either single or three core cables. 

7.5 Interlocking features
Mechanical interlocks must be provided to ensure proper operation, prevent dangerous situations and maloperation that might jeopardise operator. In particular the following interlocks shall be provided:

· circuit breaker or fused contactor truck can only be moved from test/disconnected position (and back) when earthing switch are OFF.

· circuit breaker or fused contactor truck is mechanically interlocked OFF when racking
· circuit breaker or fused contactor truck can only be switched ON when in the test or service position
· in service or test positions, circuit breaker and fused contactor truck can only be switched OFF manually when no control voltage is applied and cannot be closed ON
· connecting and disconnecting of the control wiring is only possible in the test/disconnected position of the withdrawable part

If the panel is equipped with an earthing switch, the following mechanical interlocks shall be provided:

· earthing switch can only be switched ON if the withdrawable part is in test/disconnected  position or outside of the cubicle 

· if earthing switch is ON, the withdrawable part cannot be moved from the test/ disconnected position
· switch disconnector and cable earthing switch shall be mechanically interlocked with each other

Interlocks between panels: 

· busbar earthing switch can only be switched ON when all withdrawable parts in the busbar section are earthed

Other interlocks:

· the shutters can be independently padlocked
· access to the earthing switch operating-shaft can be padlocked
· access to the low voltage compartment, circuit breaker or fused contactor compartment, cable compartment and withdrawable truck operating shaft can be padlocked
· mechanical interlock to prevent racking in circuit breaker or fused contactor truck having a different rating
8.  Tests 

All tests shall be carried out according to relevant IEC/AS standards.

8.1 Type tests

The metalclad switchgear is to be type tested at a recognised and well-reputed test laboratory. Type test certificates shall be available for verification as evidence of successful completion of type tests.

8.2 Routine tests

Tests to be carried out according to IEC/AS Standard requirements. The following tests apply:

Wiring and function tests

Equipment verification tests

Low voltage circuit insulation test

High voltage power frequency test

8.3 Factory inspection tests

Notification for factory tests along with list of proposed tests shall be submitted as required.

8.4 Site tests 

The site tests shall include the following:

Power frequency withstand test (at 80% of the prescribed power frequency withstand voltage)

Insulation resistance

Functional test of the fully installed and wired equipment delivered.

8.5 Quality plan

Internal quality system shall be certified as per ISO 9001. A dedicated quality control plan will be provided on request.

9. Documentation
9.1 Data and documentation to be submitted with the offer:

· information about the type of the switchboards and the equipment offered

· single line diagram with front view of the switchboards complete with overall dimensions (preliminary)

· foundation drawing complete with fixing system and floor openings (preliminary)

· weight of the switchboards (static and dynamic)

· spare parts suggested for start up and 2 years of operation (on request)

· type test certificates (on request)

9.2 Data and documentation to be submitted in case of order

· single line diagram with front view of the switchboards complete with overall dimensions (as built)

· circuit diagrams per typical units

· panel sections per typical units

· foundation drawings complete with fixing system and floor openings (as built)

· installation and maintenance manual of the switchboards and main equipment

· test certificates of the switchboard

10.  Training
On request training can be offered to be held in the workshops of the manufacturer. Conditions will be agreed depending on contract but as a general rule the course will include:

· copies of the training manual
· Lunch during working days will be served at the canteen of the supplier

· training material
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