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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.

Equipment of the same voltage level, should be produced from the same manufacturer, same design, with the same characteristics as it is possible. 

Equipment of the different voltage level, must be produced from the same manufacturer, same design, with the same characteristics as it is possible 

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
Surge arresters will be metal-oxide, gapless, outdoor.

Design shall comply with the requirements of IEC 60099-4 and other relevant standards, if it is not requested in different manner in this specification. 

Surge arresters should be shall be hermetically sealed type, composite housing, on insulating basement and without surge counter. 

2.2 Neptun design of surge arresters for tertiary winding protection of power transformers

Neptun design set of surge arrester (Code No. 95021) consist of four appropriate surge arresters in a set with all corresponding parts.

Support structure should be designed on a manner to stay independently in a area and electrically and mechanically connect separate surge arresters.

Neptun design consist on four surge arresters А1 + А2 + А3 + А4 (given on a drawing Cl. 2.8) for overvoltage protection of tertiary winding of power transformer 420  ± 8 x 1.25 % / 115 /10.5 kV.
Surge arresters А1, А2 and А3 are connected at the end part of surge arresters. 

Lower part of surge arresters A1, A2 and A3 and upper part of surge arrester A4 are mutual connected by construction which is a part of delivery.

Lower part of surge arresters А4 is fixed to appropriate insulating basement and on a support structure of surge arresters.

Insulating basement is a part of delivery while support structure is not a part of delivery.

Characteristics of Neptun design are given in technical schedules which refer to a set of surge arresters.

All tests should be done on a Neptun set of surge arresters.
2.3 High-voltage Terminals
High-voltage terminals shall be as it is defined in a technical schedule:

· Vertical,

· Flat,

· For aluminum conductor,,

· Minimum area of 100 x 100 mm for Code No. 95003, 95005, 95008 and 95021, but minimum area of 200 x 100 for Code No 95001
· With at least four holes 14 mm diameter, at 50 mm distance to each for Code No. 95003, 95005, 95008 and 95021 and eight holes 14 mm diameter for Code No. 95001
High voltage terminal for lower surge arrester in a Neptun design (stated as A4) should be adapted to structure which is a part of Contractor delivery.

2.4 Insulating basement

Surge arresters should be equipped with appropriate insulating basement which is part of delivery. Surge arresters will be fixed and are electrically connected to insulating basement. Earthing is fixed and electrically connected to insulating basement.  

2.5 Earthing

Surge arresters will be equipped with earthing connector. Earthing connector will be adopted for Cu wire 2 x 95 до 120 mm2 as it is given in Technical schedules (appropriate current connector with 2 holes)

2.6 Surge arresters housing

Housing will be made from composite material in accordance with Technical specification.

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

2.7 Environmental Protection

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

2.8 Nameplate

Nameplate should have data written in a Serbian language:

Manufacturer name:

Type of surge arrester:

Rated voltage of surge arrester Ur:
Continuous operating voltage of surge arrester Uc:
Nominal discharge current of an arrester (8/20 µs):
Rated short circuit current:
Rated frequency:
Line discharge class:
Number of a unit position in a set (for multi units surge arrester):
Mass of surge arrester:
Year of production:
Serial N°:

3 SPECIAL EQUIPMENT AND TOOLS AND DRAWINGS

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.
All materials to be used shall be new.
A list of special equipment and tools shall 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.
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. All spare parts to be used shall be new. A list of spare parts shall be delivered with a bid.

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

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.

Tests under high temperatures should be spent at environmental temperature 40ºC max. All equipment that could absorb humidity during manufacturing Contractor will dry before testing.

Type tests shall be performed on each type and rating of the specified equipment with the purpose of proving its properties. For a Code No 95021 type tests should be spent on one part Neptun design. 
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. For a Code No 95021 routine tests should be spent on each part of Neptun design.
Acceptance test shall be conducted on each type of equipment ready for delivery, in Manufacturer's laboratory in a presence of two representatives of a Engineer/Beneficiary, before delivery.  Acceptance tests shall be performed on minimum one piece, or on at least one third of the total quantity to be supplied in Manufacturer laboratory, in the presence of end user before delivery. Neptun design of surge arrester will be treated as one set. 

Acceptance test will be conducted in accordance with the program of Routine tests.

The bid shall be accompanied by the Test protocol proposal.
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 (For a Code No 95021 type tests should be spent on one part of Neptun design):

1. Dielectric tests

a) Power frequency withstand voltage test of arrester housing 

b) Lightning impulse voltage tests
c) Power frequency voltage wet and dry test
2. Residual voltage test

3. Long duration current impulse withstand test
4. Operating duty tests
5. Pressure relief test

6. Artificial pollution test

7. Partial discharge test

8. Seal leakage t

9. Power frequency voltage versus time characteristic test

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

Copies of type test attestation shall be enclosed with the bid
6.3 Routine test

The following routine tests shall be conducted on each type and class of the specified equipment for the purpose of proving its properties (Neptun design of surge arrester will be treated as one set
1. 
Measurement of reference voltage 

2. 
Residual voltage test 

3. 
Partial discharge and contact noise tests

4. 
Seal leakage test

Acceptance test shall be conducted on each type of equipment ready for delivery, in Manufacturer's laboratory in a presence of two representatives of a Engineer/Beneficiary, before delivery.  Acceptance tests shall be performed on minimum one piece, or on at least one third of the total quantity to be supplied in Manufacturer's laboratory, in the presence of end user before delivery. Neptun design of surge arrester will be treated as one set. 

Acceptance test will be conducted in accordance with the program of Routine tests:

1. Measurement of power frequency voltage on the complete arrester at reference current

2. 
Residual voltage test at rated a lightning impulse current 

3. 
Partial discharge test

4. 
Leakage current measurement at rated voltage on complete arrester 

5. 
Galvanizing test

The bid shall be accompanied by the Test protocol proposition.
Note: If it is established during factory test that surge arresters do not fulfill contracted norms and technical condition, Contractor is obliged to make necessary replacements, adaptations and supplements to attain contracted values, i.e. guaranteed technical characteristics stated in Technical list.

7 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. For a Code No 95021 type tests should be spent on one part of Neptun design. 

2. 
Copies of type test reports

3. 
Descriptive catalogues for related equipment

4. 
Drawings

5. 
Instruction manuals for equipment installation, testing and maintenance

6. 
List of special equipment and tools

7. 
List of recommended spare parts (if exist)

8. 
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, 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, plates and tables, Installation Operating and Maintenance Instruction Manuals, as well as set of all test protocols, soft and five hard copies.

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