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1 GENERAL

This Specification of technical conditions and technical requirements covers the ratings, design, equipment requirements, inspection and testing of the equipment.

Here are stated only those general aspects that are meant to ensure minimum requirements with respect of quality and performance.

Other details and specific data are contained in the Technical Data Schedules. 

Properties, testing and ratings of the equipment shall at least conform to the latest edition of the relevant IEC standards.

Manufacturer is bound to provide complete equipment, even if the details are not mentioned specifically in the following specifications.

2 EQUIPMENT REQUIREMENTS

2.1 General design

Disconnectors shall be for outdoor installation.

Disconnectors shall comply requirements of IEC 60129, IEC 60265, IEC 60273, IEC 60694, IEC 60815, IEC 62271.

Insulators shall be porcelain, brown colour and follow the dimensions ad characteristics defined in the technical specifications.
2.2 Operating mechanism

Disconnectors 400kV without earthing blade shall have three operating mechanisms, compliant to the technical specifications.

Disconnectors 400kV with earthing blade shall have six operating mechanisms, compliant to the technical specifications.

Disconnectors 123kV without earthing blade shall have one operating mechanisms, compliant to the technical specifications.

Disconnectors 123kV with earthing blade shall have two operating mechanisms, compliant to the technical specifications.

Disconnectors shall have one or three operating mechanisms, compliant to the technical specifications. 

Disconnectors designed with earthing blades shall have two or six operating mechanisms, compliant to the technical specifications.

Operating mechanisms housing of main blades and earthing blades must be separated. It is not allowed that drive mechanisms of main and earthing blades be located in the same housing.

Operating mechanisms housing shall be made of aluminium or stainless steel. 

Operating mechanism shall be easily accessible constructed for exchange needs. 

Anticorrosion protection is not anticipated. 

All operating mechanisms of disconnectors on main earthing blades shall motor driven, providing the option of manual operation too.

Manual unit of the disconnector with motor-driven operating mechanisms shall be easily accessible.

Motor shall be maintenance-free unit.

Motor shall be AC, single phase, designed for 230 V, 50 Hz.

Motor protection shall be provided with miniature circuit breaker (MCB) having alarm (signalling) contact.

Alarm for MCB outage shall be provided.

If three-phase MCB is used, the circuit shall be made through all three contacts.

Neutral phase shall not be interrupted.

After the MCB, the motor circuit shall be positioned with the voltage presence controller (voltage detector relay).

Control voltage for electric controls of the disconnector shall be conditioned by the presence of voltage for the motor supply.

Alarm (signalling) and control voltage shall be 220V, DC.

Control over disconnectors shall be two-pole, i.e. both polarities shall be interrupted in control circuits.

Selection switch for local/neutral (manual)/ remote controls shall be provided in each operating mechanism.
Suitable buttons shall be provided on all control operating mechanisms. Closing button shall be of red colour. Opening button shall be of green colour.

Option of mechanical blocking and locking of disconnector at both work positions shall be provided.

Blockings shall have latches (bolts) for prevention of electric operation in case of manual manipulation, when crank of manual unit is put in work position.

Provide that the crank for manual operation cannot be inserted if the selection switch has not been put in neutral position (manual).

When the crank is inserted, the electric control over disconnector shall not be possible regardless to the position of selection switch.

All operating mechanisms shall be equipped with heater to prevent condensation.

All operating mechanisms shall be equipped with additional heater with thermostat.

All operating mechanisms shall have lighting, with automatic switch located at the door of the operating mechanism. 

Single-phase socket with protective earthing compliant to the Engineer/Beneficiary's standard shall be provided in one of the main blades of the operating mechanism.

Heater, lighting and socket is fed with 230 V AC, 50 Hz.

The circuits for supply of heater, lighting and socket are independent from the circuits for motor supply.

All operating mechanisms shall be equipped with manual control regardless to the type of operating mechanism.
A crank for manual control shall be found in all operating mechanisms.

Secondary connections must be made on terminal connections.

Terminal connections shall be made of best material. For AC circuits it shall be for 16 mm2 conductors and for other circuits it shall be for 6 mm2 conductors.
All operating mechanisms shall have copper latches at the bottom of the cabinet for earthing of the cable sheath.

Detachable plates for cable insertion rings shall be provided at the bottom of each operating mechanisms cabinet.

Provide the option of earthing of each of the operating mechanism cabinets together with the earthing rails, by using the copper wire Cu 2x120 mm2 from the outer side. Connection of Cu earthing rail shall be adopted to Al material of operating mechanism using appropriate material (electroliticaly between Cu and Al).
Housing protection shall be of IP 54.

Operating mechanism housing shall have electric scheme on inner side of the door..

2.3 Control circuits

Disconnector shall be designed and equipped with at least the following control units to be found at all operating mechanisms:

· Buttons for manual closing/opening, closing button shall be red, and opening button shall be green 

· Control switch for operation mode local / neutral (manual) / remote, with an option of electric blocking in “neutral“ position,

Control circuits shall be designed to operate under the following conditions:

· Remotely
· Locally, via electric buttons in operating mechanism 

· Locally, using crank for manual operation.

2.4 Blocking

Mechanical and electrical blockings shall ensure to avoid minimum the following conditions:

· Concurrent use of closing and opening contractors

· Use of electric motor in the course of manual operation

· Electric operation when the crank for manual operation has been inserted.

· Activation of main blades when earthing blades are activated and vice versa

2.5 Auxiliary contacts

Manufacturer shall for each mechanism provide sufficient number of mechanical auxiliary contacts for normal closing and normal opening, number specified in the Technical.

The auxiliary contacts shall be Class 1 and shall offer the option of time adjustment.

2.6 High-voltage terminals

High-voltage terminals for pantograph and vertical and horizontal disconnectors shall be:

· Horizontal or vertical,

· flat,

· for aluminium conductor,

· Minimum area of 200 x 100 mm for 400-kV disconnectors and 400-kV disconnectors with earthing blades, but minimum area of 100 x 100 mm for 110kV disconnectors and  disconnectors with earthing.

· with minimum eight holes for 400-kV disconnectors and 400-kV disconnectors equipped with earthing blades, and with minimum four holes for 110-kV disconnectors and  disconnectors equipped with earthing blades, 14 mm diameter, at 50 mm distance to each.
2.7 Metal structure

The Contractor shall provide and deliver suitable horizontal supporting structure. The horizontal supporting structure as well as all other pertinent metal components shall be galvanized with minimum 70μm zinc layer.

2.8 Environmental Protection

Design of Disconnectors shall be designed to take maximum care of environment.
2.9 Insulators

Insulators shall be made of brown porcelain, according to technical specifications. 

Any connection between porcelain and flange shall be made with Portland cement.

The connection itself shall be handled with such manner so as to prevent retaining or intrusion of moisture.

Metal structures shall be galvanized with minimum 70 μm zinc layer.
3 SPECIAL EQUIPMENT AND TOOLS

The Contractor is obliged to deliver all equipment and tools required for installation, testing and maintenance of disconnectors.

Special equipment and tools shall be of the highest quality and suitable for field work.

All materials to be used shall be new.

Special equipment and tools list shall be defined by the Technical data Schedule.

Special equipment and tools shall be supplied in a number defined by the Technical data Schedule.
The Engineer/Beneficiary reserves the right to request any other special equipment or tools during training or testing, which he finds necessary, free of charge, although such equipment or tools were not on the list of special equipment.
4 SPARE PARTS

Contractor is obliged to enclose with the bid a list of recommended spares required for operation and maintenance of disconnectors. Particularly, for disconnector code No. 04031 one piece of earthing blade pole as a spare shall be provided. 

5 PACKING, SHIPMENT AND TRANSPORT

Every supplied disconnector shall be separately packed. It is not allowed to pack parts for more disconnectors in one package.

The equipment shall be packed and ready to be stored for a longer period.

All operating mechanisms shall be provided and packed so as the heater can be connected. For this purpose provide a suitable cable with a plug.

6 INSPECTION AND TESTS

6.1 General

Tests shall be carried out in order to determine whether the material and equipment comply with the required properties.

All tests on the materials and equipment shall be made in accordance with IEC standards.

Testing shall not impair the properties and reliability of a test object or reduce its lifetime.

Low temperature operation test shall be performed at the minimum ambient temperature of -25ºC. Before testing, the Contractor shall dry up all the equipment prone to absorbency of moisture during installation.

Type tests shall be performed on each type and rating of the specified equipment with the purpose of proving its properties.

Detailed list of type tests shall be enclosed with the bid.

Type tests certificates shall not be older than 10 years.

Copy of type tests certificates shall be enclosed with the bid.

Routine tests shall be performed on each piece of equipment to be supplied, for the purpose of revealing faults in material or construction.

Acceptance test shall be conducted on each type of disconnectors and disconnectors equipped with earthing blades. Acceptance tests shall be performed on minimum one piece, or on at least one third of the total quantity to be supplied in the presence of end user before delivery.

All acceptance tests shall be conducted in accordance with the program of Routine tests.

The bid shall be accompanied by the Test protocol proposition.

All costs of: visas provision, transport, accommodation, food as well as cost of testing shall be borne by the Contractor.

6.2 Type test

The following type tests shall be conducted on each type and class of the specified equipment for the purpose of proving its properties:

1. Dielectric tests

a) Power frequency withstand voltage test (wet and dry)

b) Lightning impulse voltage tests 
2. 
Artificial contamination test

3. Auxiliary and control circuits test

4. Radio interference voltage test (r.i.v.)

5. Main circuit resistance test

6. Temperature rise test

7. Short circuit withstand current test and impulse withstand current tests

8. Earthing blade operation performance test

9. Operation and mechanical endurance tests

10. Icing conditions test

11. Limit temperature operation

12. Busbar breaking currents test

Detail list of type tests shall be enclosed with the bid.

6.3 Routine test

The following type tests shall be conducted on each piece the equipment to be supplied for the purpose of revealing faults in material or construction:
1. 
Main circuit dielectric test 

2. Auxiliary circuits and control circuits dielectric test

3. Main circuit resistance measurement 

4. Structure check and visual inspection

5. Functionality check and mechanical operation test

6.4 Acceptance test
Acceptance test will be conducted in accordance with the program of Routine tests at the manufacturer laboratory, in the presence of two representatives of the Engineer/Beneficiary before shipment.

Acceptance test shall be performed on each type of the disconnectors and disconnectors equipped with earthing blades at minimum on one piece of completely mounted equipment.

Bid shall be accompanied by test protocol proposition.

7 TRAINING FOR INSTALLATION, TESTING AND MAINTENANCE

Manufacturer of disconnectors is bound to organize theoretical and practical (hands-on) training and issuance of certificates for the following works of the Beneficiary's staff:

· disconnector installation

· pre-commissioning disconnector test

· commissioning

· maintenance of disconnectors

The Contractor is obliged to deliver training plan and program with the Bid, being the subject of later agreement.

Training shall end not later than a week before commencement of acceptance tests.

8 DOCUMENTATION

Documentation enclosed with the bid shall include minimum the following:

1. Detailed list of test conducted for each type and class of the specified equipment

2. Copies of type test attestations not older than 10 years.

3. Equipment-related catalogues

4. Equipment-related literature

5. Drawings, schematic diagrams and similar

6. Instruction manuals for equipment installation, testing and maintenance

7. List of special equipment and tools

8. List of recommended spare parts

9. Test protocol propositions

After the contract signing, the awarded Bidder shall submit within the 30 days the following documentation:

· Detailed Plan and Program of equipment manufacture, factory tests and deliveries.

· Required drawings, schematic diagrams, design of rating plates and tables, all of which is subject of later agreement, harmonization and certification.

· The Proposal of test protocol, being also the subject of later agreement. 

After successfully completed acceptance tests, but before the shipment, the Contractor is bound to deliver agreed and certified drawings and schematic diagrams, plates and tables, Installation Operating and Maintenance Instruction Manual, as well as sets of all test protocols, both as hard and soft copies.

In one of the operating mechanisms of each disconnector the following documentation shall be delivered:

· Drawings

· Schematic diagrams

· Instruction manuals for installation, testing and maintenance
· Test protocol of acceptance testing

All documents, tables and rating plates attached to the Equipment shall be in Serbian.
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