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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 minimum requirements with respect of quality and performance. 

Other details and specific data are contained in the Technical Data Schedules which are part of this Bidding documentation. 

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

Instrument transformers subject to this procurement must be produced by the same manufacturer.

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

2 EQUIPMENT REQUIREMENTS
2.1 Current transformers

2.1.1 
Current transformers

The current transformers shall be single phase.

The current transformers shall be outdoor type.

As insulation medium current transformers shall be oil-paper immersed. SF6 gas is not allowed 
The current transformers shall be multi core appropriate characteristics.

The current transformers shall be hermetically sealed type.

The current transformers shall be supported by a porcelain insulator.

The current transformers shall comply with IEC 60044-1, IEC 60044-6.
The current transformers shall be sealed by a “Federal institute for measures and precious metals republic Serbia“. Sealing is on Contractor expenses.

The current transformers shall be designed to allow primary reconnection inside current transformer.
The current transformers with 5 cores must have first two cores with same characteristics.
The current transformers shall be equipped with overpressure device.
2.1.2 
Equipment

The current transformers shall be equipped with:
· Expansion chamber/and internal metal bellows type oil gauge diaphragm. 
· Device for determining insulating medium level. 
· Oil drain cock and sampling device. 
· tgδ measuring connection
· Overpressure signalling device

· Low voltage terminal box

· Adequate earth terminal connection

· Enable sealing after accuracy class checks (sealing possibilities).
2.1.3 
High-voltage terminals

High-voltage terminals shall be:

· Horizontal,

· flat,

· for aluminum conductor,

· Minimum area of 200 x 100 mm, 

· With minimum eight holes, 14 mm diameter, at 50 mm distance to each. 

2.2 Voltage transformers
2.2.1 
General design

The voltage transformers shall be single phase.

The voltage transformers shall be outdoor type.
Capacitive voltage transformers as insulation medium shall be oil-paper immersed or impregnated-mixed dielectric.
Inductive voltage transformers as insulation medium shall be oil-paper immersed. SF6 gas is not allowed.

tgδ for capacitive divider of capacitive voltage transformers shall not be greater than 0,1%. 

For efficiency suppression ferro-resonance feature, work induction of intermediate transformer of capacitive voltage transformer should be ≤ 0,5 Т.

The voltage transformers shall be sealed by a “Federal institute for measures and precious metals republic Serbia“. Sealing is on Contractor expenses. 

The voltage transformers shall have two secondary windings appropriate characteristics.
The capacitive voltage transformers should be used as capacitor for HF connection.

The voltage transformers shall be hermetically sealed type.

The voltage transformers shall be supported by porcelain.

The voltage transformers shall comply with IEC 60044-2, IEC 60044-5.
The voltage transformers shall be equipped with overpressure device.
2.2.2 
Equipment
The voltage transformers shall be equipped with: 

· Expansion chamber/and internal metal bellows type oil gauge diaphragm. 
· Device for determining insulating medium level
· Oil drain cock and sampling device
· tgδ measuring connection 
· Overpressure signalling device
· Low voltage terminal box
· Adequate earth terminal connection
· Enable sealing after accuracy class checks (sealing possibilities)
· terminal connection for antiferroresonance control for capacitive voltage transformers

· HF connection terminal for capacitive voltage transformers 

· Capacitive voltage transformers shall be so designed to allow check separately capacitance C1 and C2 from outside without their separation. 
2.2.3 
High-voltage terminals

High-voltage terminals shall be:

· Vertical or horizontal,

· flat,

· for aluminum conductor,

· Minimum area of 200 x 100 mm,
· With minimum eight holes, 14 mm diameter, at 50 mm distance to each.
2.3 Permissible partial discharges level
Instrument transformers should be so designed to have a neglect level of partial discharges. Contractor shell guarantee a partial discharge level lower or equal to max. allowed according to IEC standards. It is desirable that partial discharge level should be as lower as it is possible.
2.4 Outdoor insulation
Outdoor insulation of instrument transformers consist porcelain insulator element.
Minimum creepage distance for instrument transformers is (20 mm/kV), i.e. instrument transformers shall fulfill second degree of environment pollution.
It is desirable that design of instrument transformer fulfill third degree of environmental protection.

2.5 Environmental Protection
Design of Instrument transformers shall be designed to take maximum care of environment.

2.6 Mechanical terminal loads
Instrument transformers shall fulfill at least mechanical requirements of Class II.

2.7 Mechanical protection
Design of instrument transformers shall provide hermetically sealing of active parts. Secondary terminal box shall be mechanical protection level min.IP54.
2.8 Anticorrosion protection
All outdoor metal parts subject to corrosion must be made of aluminum or stainless steel. All screws and other connecting material must be made of stainless steel.

It is not allowed to use material with anticorrosion protection, except pedestal which shall be galvanized with minimum 70μm zinc layer.

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 by a silicone or other adequate manner. 

3 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 measuring transformer shall be separately packed.

Copy of a test report will be submitted with each piece of instrument transformer.
It is desirable that all instrument transformers have possibilities to be transported in a horizontal position.
4 INSPECTION AND TESTS

4.1 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.

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.
Special tests are test ones that are not included in type and routine tests, and which should be spent on each piece of equipment subject to delivery, 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's laboratory in a presence of two representatives of a Engineer/Beneficiary, before delivery.
Acceptance test will be conducted in accordance with the program of Routine tests.

4.2 Type tests
4.2.1 
Type tests of current transformers
The following type tests shall be conducted on each type and class of the specified equipment for the purpose of proving its properties:
1. Short-circuit withstand capability test
2. Short-duration current test
3. Temperature rise test
4. Lighting impulse tests
5. Switching impulse test
6. Wet test
7. Determination of errors
8. 
Test of secondary winding resistance for PR and TPY class

9. Determination induce characteristic of a secondary winding for TPY class
10. Determination of remanence factor for PR and TRY class
11. Determination of a secondary loop time constant for PR and TPY class
12. Accuracy class test for TPY class 

13. Determination construction factor for TPY class
14. Radio interference voltage measurement test (RIV)
15. Seizmic test
16. Wind pressure test.
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 certificates shall be enclosed with the bid.

4.2.2 
Type tests of a voltage transformers
The following type tests shall be conducted on each type and class of the specified equipment for the purpose of proving its properties:
1. 
Accuracy class test by abbreviate procedure 

2. Temperature rise test

3. Measurement of capacitance and dielectric dissipation factor 

4. Chopped impulse tests 

5. Radio interference voltage measurement test (RIV)

6. Short-circuit withstand capability test

7. Lighting impulse tests

8. Switching impulse test wet

9. Transient response test

10. Ferro-resonance test

11. Tightness test of liquid-filed electromagnetic unit

12. Voltage and phase accuracy test

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

4.2.3 Type test of inductive voltage transformers
The following type tests shall be conducted on each type and class of the specified equipment for the purpose of proving its properties:
1. Temperature rise test

2. Short-circuit withstand capability test

3. Lighting impulse tests

4. Switching impulse test 

5. Power frequency voltage wet test

6. Determination of voltage and phase errors

7. Radio interference voltage measurement test (RIV)

8. Seismic test

9. Wind pressure test

10. Measurement of capacitance and dielectric dissipation factor

11. Chopped impulse tests

12. Transient response test

13. Ferro-resonance test

14. Tightness test of liquid-filed electromagnetic unit

4.3 Routine Tests
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:
4.3.1 Current transformers
1. 
Verification of terminal markings

2. Power frequency withstand tests on primary windings

3. Partial discharge measurement

4. Measurement of capacitance

5. Measurement of dielectric dissipation factor (tgδ)

6. Power frequency withstand tests on secondary windings

7. Power frequency withstand tests between sections

8. Inter-turn overvoltage test

9. Insulation resistant test

10. Instrument security factor test

11. Security factor test 

12. Accuracy class test 

13. Galvanizing test

4.3.2 Capacitive voltage transformers
On capacitive divider of capacitive voltage transformers:

1. Measurement of capacitance
2. Measurement of dissipation factor (tgδ)

3. Power frequency withstand tests
4. Partial discharge measurement
5. Measurement of capacitance (again)

6. Measurement of dissipation factor (tgδ)( again)

7. Measurement of capacitance separately С1 and С2

8. Power frequency withstands tests on low voltage terminals of capacitive divider.

On electromagnetic unit of capacitive voltage transformer:
1. Power frequency withstand tests
2. Power frequency withstand tests on low voltage terminals of capacitive divider
3. Power frequency withstand tests on secondary windings
On complete of capacitive voltage transformer:

1. Verification of terminal markings
2. Ferro-resonance test
3. Accuracy class test
4. Galvanizing test
4.3.3 Inductive voltage transformer
1. Measurement of capacitance
2. Measurement of dissipation factor (tgδ)
3. Power frequency withstand tests
4. Partial discharge measurement
5. Measurement of capacitance (again)

6. Measurement of dissipation factor (tgδ)( again)

7. Power frequency withstand tests on low voltage terminals
8. Power frequency withstand tests on secondary windings
9. Verification of terminal markings
10. Ferro-resonance test
11. Accuracy class test
12. Galvanizing test
4.4 Special tests

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. High frequency transient voltage test

2. Over pressure device test

4.5 Acceptance tests
Acceptance tests shall be conducted in accordance with the program of Routine tests, in Manufacturer's laboratory in a presence of two representatives of a Engineer/Beneficiary, before delivery 

Bid shall be accompanied by test protocol proposal.
5 DOCUMENTATION

Technical documentation consists of:
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. Other certificates, if exist (Permission type certificate and similar) 

4. Descriptive catalogues
5. Drawings, schematic diagrams and similar

6. Instruction manuals for equipment installation, testing and maintenance 

7. 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, 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, soft and five hard copies.

A copy of test report will be submitted with every piece of instrument transformer.
All documents, tables and rating plates attached to the Equipment shall be in Serbian.
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