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PROVISO
This document was developed by Sydney Water Corporation for Sydney Water Corporation situations and work arrangements. Each water utility should undertake a risk assessment and ascertain what is appropriate for its own work situation and modify documentation particularly work procedures and Safe Work Method Statements to suit.
 
Turning off the power may be appropriate in some situations. 
 
Sydney Water Corporation would appreciate it if any improvements are made in any of the documents provided etc that they be shared with Sydney Water Corporation so that they can learn and improve what they do by notifying Sydney Water Corporation via the Water Directorate. 
 
Sydney Water Corporation suggests that all water utilities be made aware of the attached documentation. In relation to standardising documentation with NSW water utilities, it may be appropriate to standardise on bridging conductor specification, inspection sheets etc but not work procedures and Safe Work Method Statements. Sydney Water Corporation repeats that each water utility is obligated to undertake a risk assessment and determine what is appropriate for its own situation. 
1. SCOPE 

This specification provides guidance for the manufacture and testing of bridging conductors to be used by Sydney Water to minimise the risk of an electric shock for persons engaged in work on metallic water services.

2. OBJECTIVE

The bridging conductor provides the electrical continuity of a metallic water service allowing repair and maintenance.

3. APPLICATION 

The bridging conductor is to be capable of being attaching to metallic water services (Stainless Steel, Galvanised Steel and Copper) varying from DN15 to DN25.

4. DEFINITIONS

4.1 Bridging conductor An insulated electrical cable and clamps used for the purpose of temporarily maintaining the electrical continuity across breaks on the water services.
4.2 Cable A group of insulated conductors enclosed with a protective sheath and insulation for the entire group, with connectors on the ends.

4.3 Clamp A spring loaded or mechanically operated clip, which makes a mechanical and electrical connection from the conductor to the water service. 
4.4 Current Rating The current at which the cable has been tested in compliance with requirements of the standard IEC 61230:1993.
4.5 Insulation Material to provide separation from adjacent conducting material or protection from personal contact by way of a non-conducting substance or air space, or both, permanently providing resistance to the passage of current or to disruptive discharges through or over the surface of the substance or space, to obviate danger of shock or injurious leakage of current.
4.6 Metallic Water Service That part of the cold water supply pipe work from the water main up to and including the outlet valves at fixtures and appliances. 
4.7 Water Meter An apparatus for measuring or recording the flow of water.

5. GENERAL REQUIREMENTS

5.1 CABLE

5.1.1 Current rating The 100% duty cycle current of the cable shall not be less than 200A. 
5.1.2 Length The cable excluding clamps shall be available to order in the length range 1.2m – 20m..

5.1.3 Multi-strand The cable shall be flexible and multi-strand with a minimum 1121/0.2 (Stranding no/mm) (i.e. minimum nominal area of 35mm2).
5.1.4 Resistance The cable shall have maximum DC resistance of 0.54 (km

at 20(C.

5.1.5 Insulation The insulation for the cable shall:

a) Be rated at 0.6/1kV at 50Hz., 

b) Be PVC V90.,

c) Have minimum thickness of 1.1mm..

5.1.6 Colour The colour of sheath on the cable shall be high visibility orange.

5.1.7 Sheath The sheath shall have minimum thickness of 1.5mm..

5.2 CLAMP

5.2.1 Body of clamp Any ferrous metal shall be protected against corrosion by galvanizing. Body of clamp can be made of stainless steel.
5.2.2 Material Parts of the clamp intended to carry current of a minimum of 200 amps shall be made of aluminium alloy or copper based alloy. 
5.2.3 Dimension The clamp shall be capable of fitting over pipe diameter of DN15 to DN25. 

5.2.4 Thickness The minimum material thickness shall be 1.2mm.
5.2.5 High tensile bolts, nuts, washers, screws Items used for holding clamp parts together or parts of clamps in place shall be of inherently corrosion-resistant material compatible with that of the clamp.
5.2.6 Strength and contact. The clamp shall be designed and constructed so as to:
a) Withstand without damage, detaching or loosening, such stresses*1 as are liable to be applied in service,  
b) Make an effective electrical connection with pipes of diameters equal to the appropriate maximum DN25 and minimum DN15 without damage to the clamp, pipe, or cable; and 
c) Lock into position.
5.2.7 Terminal connections for bonding cable. Every clamp shall include a means of attaching a bonding cable so that the cables are securely attached to the clamp as to prevent spreading of the conductor strands. Heat shrink shall be used to insulate all cable to crimp lug connections.

5.2.8 Insulation. The clamps shall be thermally and electrically insulated and shall comply with the following:

a) The insulation shall cover sufficient portion of the clamp to allow the safe installation preventing accidental contact with any metal part,

b) The insulation shall:

i. Be direct coating or moulding on the clamp,

ii. Be rated at minimum 600V,

c) The minimum thickness of the insulation shall be 1.5mm..

5.3 MARKING and LABELLING

Each assembled bridging conductor must –

a) Have the cable current rating and maximum voltage rating of the clamp stamped on the bridging conductor,

b)  Have a compliance tag; and 

c) Identify the manufacturer, date of manufacture, and be sequentially numbered as specified by Sydney Water.

*1 Stress includes accidental knocking, kicking etc.
6 FUNCTIONAL REQUIREMENTS 

The bridging conductors shall be used to maintain the electrical continuity on metallic water service pipes, which form part of an earth electrode for an electrical installation that is cut or uncoupled.

7 PERFORMANCE REQUIREMENTS

· Provide a path for uncontained current around the work site

· Be durable 
· Be capable of being used without protective gloves

· Will not place unreasonable external pressure loads on pipe

· Suitable for connection to a range of metallic materials

8 MEANS OF VERIFICATION: 

Verification acceptable to Sydney Water can be demonstrated:

a)  preferably by testing compliance against IEC 61230:1993.; or 

b) by calculation and certification by persons or organisations with recognized credentials in the design or testing of electrical supply systems; or 
c)  by satisfying the required criteria when tested in accordance with a specified test method endorsed by a recognised auditing body. 
H:\Incident-Electrocution\CM Jan 05 fatality\Technical Review Group\Bridging Conductor Specification Final.doc
Page 1 of 4

