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1 GENERAL
1.1 Description

This section covers the manufacture, supply, testing and delivery of all parts of the low voltage power and control cables. This Specification covers the ratings, design, equipment requirements, inspection and testing. This is basically performance type specification and covers only those general aspects that are meant to ensure a minimum standard of quality performance. 

All materials and equipment shall be provided as are required to make a complete, properly functioning installation and shall conform to the highest standards of engineering design and workmanship.

All parts of the cable installation shall comply with this Specification and the latest revisions of the IEC publications except where otherwise stated.

1.2 Scope of Supply

The Scope of Supply is summarized as follows:

· Code No: 70405 - power cables used for the connection between auxiliary transformers and LV a.c. switchgears / switchboards ( Length 600 m )
· Code No:   70406  - power cables used for the  connection between diesel aggregate and LV a.c. switchgears / switchboards ( Length 300m )
· Code No:   70504 - power cables used for the  connection with MV a.c. switchgears / switchboards 35 kV ( Length 1000m )
· Code No: 70505 - power cables used for the  connection between auxiliary transformers and MV a.c. switchgears / switchboards ( Length – 300m )

Cables for multicore (control, protection, measuring, alarm and indication) cables used for the connections of equipment cabinets to the relay house, and mutually between equipment cabinets, shall be delivery accordance with Design of Auxiliary Supply.
2 EQUIPMENT REQUIREMENTS

2.1 Power and Control Cables Construction

Conductors shall be of circular, stranded plain annealed copper wires to IEC 60228.

Insulation shall be in accordance with IEC 60502.

The LV cables for a.c and d.c. auxiliary power supply, labelled as PP40 shall be equipped with the electromagnetic screen by the copper wire net with minimal cross-section area 10 mm2. Cables shall be foreseen for screen earthing at both ends of the cable.

Galvanized round or flat steel wire armour shall be provided for mechanical protection of cables. Armour thickness shall be in accordance with IEC 60502. A separation sheath shall be provided between the inner sheath and the armour. 

2.2 Cables Marking

The following shall be marked every 10 m along the entire cable length on the external surface of the outer sheath: 

· Number of Cores.

· Size of Conductors.

· Voltage Grade,

· Information about Flame Retardant Properties.

· Standards to which the Cable conforms.

· Manufacturer's Name.

· Year of Manufacture.

2.3 Cable Lengths and Drums

Where applicable, cables shall be supplied in maximum drum lengths bearing in mind the transport limitations in gaining access to the Site. 

No drum shall contain more than one length. 

Cable drums shall be non-returnable and shall be made of timber, pressure impregnated against fungal and vermin attack, or made of steel suitably protected against corrosion. They shall be lagged with closely fitting battens.

Each cable drum shall bear a distinguishing number on the outside of one flange. Particulars of the cable, i.e. Manufacturer, voltage, conductor size and material, number of cores, type, length, gross and net weights, shall also be clearly shown on one flange. The direction of rolling shall be indicated by an arrow on both flanges. 

Cable must be placed on drum, 1000(±50) meters of cable, i.e. according to the Specification for lengths shorter than 1000 meters
3 SPECIAL EQUIPMENT AND TOOLS

Not applicable.

4 Materials for operation and maintenance
Not applicable.
5 PACKING, SHIPPING AND TRANSPORT

All parts shall be carefully packed for transport in such a manner that they are protected against mechanical injury and injurious effect of water and climatic conditions encountered during transit to their destination, as well as during long storage before erection.

The Contractor shall prepare and submit to the approval of the Purchaser drawings and complete instructions about the means and methods to be used for the installing and removing of heavy equipment.

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 material and equipment shall be made in accordance with IEC standards if not otherwise agreed by the Purchaser. If some tests are not covered or if a method of testing is not specified in IEC standards or if there are options in relevant IEC standards the Contractor shall submit the method by which he proposes to conduct the tests to the Purchaser for the approval.

The following lists of tests do not restrict the Purchaser’s right to call for further tests if he considers these necessary at no extra cost to the purchaser.

The maximum ambient temperature of 40ºC has the following important effect:

High temperature operation tests shall be performed at 40ºC.

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

Routine tests shall be performed on each piece of equipment to be supplied for the purpose of revealing faults in material of construction. They shall not impair the properties and reliability of a test object or reduce its lifetime.

On arrival at site and after assembly all items of equipment shall be inspected and tested in order to check quality and anticipated correct installation and operation of the equipment and all defective items replaced. The purchaser during installation will submit test results together with his methodology to the supplier for his endorsement of the commissioning and final acceptance tests.

Factory acceptance tests shall be performed in presence of user in manufacturer laboratories before shipment. 

6.2 Workshop Tests

6.2.1 Type Tests

If type test certificate is not available then type tests shall be performed on each type and rating of the specified equipment with purpose of proving its properties.

If type test certificate is not available then the following type tests shall be performed:

· Partial discharge test at room temperature

· Bending test followed by partial discharge test

· Measurement of power factor depending on temperature

· Measurement of insulation resistance at room temperature and service temperature 

· Impulse voltage withstand test

· Dielectric test by d.c. voltage preferably

6.2.2 Routine Tests

Routine test shall be performed at each item of equipment to be supplied for the purpose of revealing faults in material or construction. They shall not impair the properties and reliability of a test object or reduce its lifetime.

The following routine tests shall be performed on all lengths of cables and all accessories to be supplied:

a) General inspection

b) Examination of sheath, armour and protective coverings, as well as examination of insulation, to be performed after bending test

c) Measurement of conductor resistance

d) High voltage test

e) High voltage test on outer sheath 

6.2.3 Site Tests

Not applicable.
7 TRAINING

Not applicable.
8 DOCUMENTATION

The following documentation shall be submitted with the Tender:

1. Detailed list of available type test certificates and type test reports, giving details on kind of tests and date of tests

2. Outline drawings showing the overall dimensions of the cables and terminals 

3. Manufacture specification of the proposed cable types

4. Reference list of cables of the same type as quoted, installed in similar climatic and service conditions

5. Descriptive catalogues and literature on the proposed type of cables.

6. Quality control manual or certificate.
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