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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

Circuit breaker shall be, for outdoor installation.

The circuit breaker shall be with SF6 gas as the arc-quenching and insulating medium.

The circuit breakers shall comply with the requirements of IEC 60273, IEC 60694, IEC 60815, IEC 62271-100.

Beside the rated short circuit breaking current, the circuit breakers shall be capable of making and breaking the excitation all currents, without restricting and generating harmful over-voltage. 

Circuit breakers with two breaking chambers shall be constructed to provide voltage distribution per breaking unit not above 55 % of the total voltage, at any circumstances.

The Contractor shall provide and deliver suitable horizontal and vertical supporting structure which shall be galvanized 

2.2 Operating mechanism

The operating mechanism shall be of motor wound-spring charged type. Other type operating mechanism is not allowed.

Operating mechanism shall be of maintenance free type.

Operating mechanisms housing shall be made of aluminium or stainless steel. Anticorrosion protection is not anticipated. 

It shall be possible to charge the operating springs with the circuit breaker in either the open or closed positions.

In normal operation, recharging of the operating springs shall commence immediately and automatically upon completion of the closing operation.

While a spring charging operation is in progress, closure shall be prevented.

Release of the springs shall not be possible until they are fully charged.

Manual spring release shall be provided.

The operating mechanism shall have hand and electrically charging.

The operating mechanism shall have hand charging facility and it shall be possible to discharge the operating springs, at site, from a charged condition without difficulty.

The state of charge of the operating springs shall be indicated by a mechanical device which shows "spring charged" when operation is permissible and "uncharged" when operation is not possible.

A provision shall be made for remote indication of "spring charge fail" conditions. Therefore, a spare spring-drive limit switch contacts and necessary time delay relays shall be provided.  

The charging motor shall be connected to the a.c. supply.

The control circuits shall be connected to the d.c. supply.

The state of charge of the operating springs shall be indicated by a mechanical device which shows "spring charged" when operation is permissible and "uncharged" when operation is not possible.

At the bottom of each operating mechanism cabinets provide the option of earthing together with the earthing rails, by using the copper wire Cu 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).

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

Mechanically endurance of circuit breaker shall correspond to class M2.

2.3 High Speed Reclosing

The circuit breakers shall be constructed for high speed reclosure of the three poles simultaneously or of a single pole at a time, as per the Technical Schedules.

Reclosing applies only to the circuit breakers used for transmission line feeders.

The operating mechanism shall be suitable for auto-reclosing (cycle 0 - 0.3 s - CO – 3 min – CO).

After loss of power supply the operating mechanism shall be capable of performing a complete cycle.

2.4 Control Circuits

Circuit breaker shall be equipped with one closing coil per phase.

The closing coil shall be supplied with anti-pumping devices).

Circuit breaker shall be equipped with two electrically independent trip coils per phase. 

The trip coils shall be suitable for application of trip circuit supervision relays.

Means shall be provided to prevent the mechanism from responding to a closing signal when the trip coils is energized.

Circuit breaker shall be designed and equipped with, at least, the following control devices which should be situated in each central control panels:

· Open and close push buttons. Close button shell be red and open button shall be green.

· Local/remote selector with possibility to be blocked in “neutral” position. In neutral position provide appropriate signal.

The control circuits shall be designed to operate under the following conditions:

· Remotely, from a Power Control Centre,

· Remotely, from a substation control building,

· Automatically, by the protective relays,

· Locally, by electrical push buttons (close button shell be red and open button shall be green ),

· Locally, by mechanical arrangement.

Each pole of the HV line feeder circuit breakers shall have, its own distinct operating mechanism with the controls grouped in a central control cabinet. 

The circuit breaker shall be designed taking into consideration the following points:

· The circuit assigned to the closing coil and the first tripping coil shall be separate from the circuit assigned to the second tripping coil. This means that there are two different d.c. supplies.

· Power supply for the motor operated mechanism shell be protected by moulded circuit breakers. It is not allowed to cut-of neutral conductor. 

· Provide enough number of contacts of densimeter to fulfil previous preconditions.

· Protective tripping of the circuit breaker shall not be blocked by the selector switch "Local/Remote".

· A "Manual/Local/Remote" selector switch shall be provided in the central control cabinet.

· A manual operating crank for each circuit breaker mechanism shall be provided.

· Close-Trip" push buttons shall be provided in the central control panel.

· Housing protection shall be at least of IP.

· A heating element and thermostat shall be provided in each operating mechanism housing and central control panel.

· A anti-condensation element, shall be provided in each operating mechanism housing and central control panel.

· Provide anti-pumping devices.

· A time delayed adjustable alarm contact for "phase discrepancy" condition shall be provided.

2.5 Auxiliary Contacts

The manufacturer shall provide, for each mechanism, the sufficient number of normal close and normal open mechanically operated auxiliary switches, but at least 20 percent spare and not below amount specified in the Technical Schedules.

2.6 Position Indicator

A visual, mechanical, circuit breaker “Open-Closed” position indicator clearly visible from the ground level and without the opening of any access door, shall be provided. It shall be positively driven (cord drives excluded) directly from the mechanism.

2.7 Operating Counter

Each operating mechanism is to be equipped with an operation counter.

2.8 SF6 Gas
The circuit breaker shall use SF6 gas as the arc-quenching and insulating medium.

Depend on a design, each pole or complete circuit breaker shall have at least:

· Temperature compensated densimeter. Densimeter should be so designed to allow easy check correctness contacts of densimeter. Pressure device must be temperature.

· Device must so designed to allow easy reading of a gas density, for each pole or complete circuit breaker, without need for opening of operating mechanism housing or control panel housing. 

· Sufficient quantity of SF6 gas should be delivered for the first filling and eventually refilling.
· One gas leakage alarm signal (S1) and one interlock signal (S2).

· Pay attention that in EMS substations control and signal circuits are power supplied by two (2) DC batteries banks.
2.8.1 Infrared Camera for SF6 (Sulphur Hexafluoride) detection
Infrared Camera for SF6 (Sulphur Hexafluoride) detection and quick electrical inspections from a safe distance and without the need to interrupt normal circuit breaker operation shall:
· Be fully calibrated for temperature measurement applications

· Embed GPS data in reporting
· Inspect without interruption of process

· Considerably reduce inspection time 

· Trace leaks to its source 

· Spot leaks close by or meters away 
· Visualize gas leaks in real time
· Have F-number >1.5

· Spectral Range 10-11 μm

· Detect SF6 (Sulfur Hexafluoride) for leaks  <0.03g/hr
· Have the following characteristics: - thermal sensitivity NETO: 25 mK on +300C

· Automatic (one touch) focus

· Zoom: minimum 1-8x continuous, digital zoom

· Display: Built-in widescreen, LCD min 800x480 pixels

· Measurement temperature range: -40 to +5000C

· Measurement accuracy: < +10C for temperature range (0 to +1000C) and < +20C for temperature >1000C.

· Image storage type: Removable SD or SDHC Memory Card

· Image storage capacity: >1000 images(JPEG)

· Image storage mode: IR/visual images

· File formats: Standard JPEG, 14bit measurement data included

· Non radiometric IR-video recording MPEG/H.264 (60 minutes/clip) to memory card. Visual image shall automatically be associated with corresponding recording of non-radiometric IR video

· Non radiometric IR-video streaming: RTP/H.264

· Digital camera video recording: MPEG4/H.264 (25 minutes/clip) to memory card

· Battery type: Rechargeable Li ion battery

· Battery operating time>3 hours at 250C and standard use
· AC adapter 220VAC ,50Hz

· Operating temperature range: -20 to +400C
· Humidity (operating and storage) 95% relative humidity (+25 to +400C)

· EMS: EN61000-6-3 (Emission), EN61000-6-2 (Immunity), EN61000-6-4

· Encapsulation > IP 54
· Vibration > 2g
2.9 High-voltage Terminals

High-voltage terminals shall be:

· Horizontal,

· flat,

· for aluminium conductor,

· Minimum area of 200 x 100 mm for 420-kV circuit breaker and minimum area of 100 x 100 mm for 123 kV circuit breakers.
with eight holes 14 mm diameter, at 50 mm distance to each for 420-kV circuit breakers, and with minimum four holes for 110 kV circuit breakers,.

2.10 Cables

Contractor must deliver all necessary equipment (cables, connectors and similar) for mutual connection all operating mechanisms of circuit breakers and central control panel of a circuit breaker (if exist).

Cables must be only for connection between operating mechanisms and central control panel. Cables should be for outdoor equipped with appropriate connectors for fast and reliable erection of circuit breaker. For 420 kV circuit breakers cables shall be laid through ground, provide sufficient length of a cables.

Terminals for connection of cables within operating mechanism and central control panel must be equivalent to PHENIX type UK6N and UK10N.

Provide a sufficient space for cables entrance inside operating mechanism and central control panel.
2.11 Support metal structure

Circuit breaker must be delivered with horizontal and vertical supporting structure necessary for erection. Metal structure shall be galvanized.
Final design and construction are the subject of later agreement between Manufacturer and User in accordance with user standards. Metal structure shall be galvanized with minimum 70μm zinc layer.   

2.12 Environmental Protection

Design of Circuit breakers shall be designed to take maximum care of environment.

2.13 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. During Acceptance tests manufacturer shall present a routine test report of porcelains.

2.14 Nameplate

Nameplate should have data written in a Serbian language:

· Manufacturer name:

· Type of a circuit breaker:

· Type of a operating mechanism:

· Rated voltage:

· Rated lighting impulse withstand voltage:

· Rated switching impulse withstand voltage:

· Rated frequency:

· Rated current:

· Rated Duration of short circuit:

· Rated short time withstand current:

· Rated short time withstand current of a no-load OHL:
· Average making time:
· Rated operating sequence:
· Rated gas pressure on 20°C:

· Mass of a SF6 gases:

· Weight of a circuit breaker:

· Year of manuf.:

· Factory number N°:

· Factory number (numbers) of a operating mechanisms:

3 SPECIAL EQUIPMENT AND TOOLS

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

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

A crank for manual winding shall be found in all operating mechanisms. SF6 gas cylinder with valve and instruments for refilling and one set tool for spring unload.

One piece thermograph device for SF6 leakage control on a site without interruption of a service must be delivered.
All materials to be used shall be new.
A list of a special equipment and tools shell be delivered with a bid.
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 and.

4 SPARE PARTS

Contractor is obliged to enclose with the bid a list of recommended spares required for operation and maintenance necessary for 10 years period. 

5 PACKING, SHIPMENT AND TRANSPORT

The Contractor is obliged to arrange for preparation, packing and transport of the equipment to the destination point specified by the Engineer/Beneficiary and is also responsible for any damage occurred until the equipment is accepted by the Engineer/Beneficiary.

Every supplied circuit breaker shall be separately packed. It is not allowed to pack parts for more circuit breakers 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.
Sufficient quantity of SF6 gas must be delivered for the first gas filling and eventually refilling.
6 PERFORMANCE GUARANTEES

Guarantee period for delivered equipment must be at least two years from a delivery.

7 INSPECTION AND TESTS
7.1 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.

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 piece of equipment ready for delivery, in Manufacturer laboratory in a presence of two representatives of a Engineer/Beneficiary, before delivery.

All costs of : transport, accomodation, food as well as costs tests shall be borne by the Suppllier. 
Acceptance test will be conducted in accordance with the program of Routine tests.
Bid shall be accompanied by test protocol proposition.
7.2 Type tests
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

c) Switching impulse voltage tests (for 420 kV)

2. 
Test on auxiliary and control circuit

3. 
Radio interference voltage (r.i.v.) test

4. 
Measurement of the resistance of the main circuit

5. 
Temperature rise test

6. 
Short time withstand current and peak withstand current test

7. 
Verification of the degree of protection
8. 
Tightness test

9. 
Electromagnetic compatibility (EMC) tests

10. 
Mechanical operation test at ambient air temperature

11. 
Static terminal load test
12. 
Short circuit current making and breaking tests, including short line fault tests
13. Capacitive current switching tests
14. Magnetizing and small inductive current switching tests
Detail list of type tests shall be enclosed with the bid.

Type test certificates shall not be older than 10 years.

Copies of type test attestation shall be enclosed with the bid

7.3 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. Dielectric test on the main circuit including partial discharge measurement

2. Dielectric test on auxiliary and control circuits
3. Measurements of the resistance of the main circuit

4. Design and visual checks

5. Mechanical operating tests

6. Tightness test

7. Measurement of gas condition

8 TRAINING FOR INSTALLATION, TESTING AND MAINTENANCE AND TRAINING PLAN

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

· circuit breaker installation

· pre-commissioning circuit breaker test 

· commissioning

· maintenance of circuit breaker in a service

The Contractor is obliged to deliver training plan and program with the Bid.
Training shall be on Serbian language, end not later than a week before commencement of acceptance tests. Acceptance test of a circuit breakers must be finalized before training.
9 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. Quality control certificate

4. Equipment-related catalogues

5. Reference list for previous five years

6. Drawings, schematic diagrams and similar

7. Instruction manuals for equipment installation, testing and maintenance

8. List of special equipment and tools

9. List of recommended spare parts

10. Test protocol propositions

11. Training plan 

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, the 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 five soft copies.

In one of the operating mechanisms 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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