4.5
GROUNDING

4.5.1
General


The Contractor shall furnish and install all materials including conductors, connectors, jumpers, plates or ground electrodes, and ground buses for the grounding of all electrical equipment, process equipment, building steel, and other items indicated on applicable drawings.  The completed grounding installation shall provide a solid, low resistance grounding system that bonds the power system grounding, external equipment grounding, static grounding, or lightning protection system to a ground grid as indicated on the drawings.  All raceway and electrical equipment enclosures shall be grounded.  Conduit which is effectively grounded to a sheet metal enclosure by a double locknut or hub need not be otherwise bonded.  Flexible jumpers shall be provided around all raceway expansion joints.

4.5.2
Grounding Materials

4.5.2.1
Grounding Electrodes

Grounding electrodes shall be copper-clad steel rods, 3/4 inch in diameter and ten feet long.  Where longer or additional rods are necessary to reduce the ground resistance, the Contractor shall provide sectional rods, connectors, drive heads, or additional rods.

4.5.2.2
Grounding Conductors


Grounding conductors shall be green insulated or bare, stranded copper conductor unless specifically indicated otherwise on the project drawings.

4.5.2.3
Bonding Straps

Bonding straps shall be used to provide an electrically continuous ground path.  Bonding straps shall be appropriately sized for the material to be bonded.  The composition of the bonding strap shall be compatible with the composition of the material to be bonded; for instance, bonding straps for aluminum materials shall be aluminum, for steel and copper materials, copper.

4.5.3
Splices and Connections

All splices and connections of ground wires shall be normally made by using crucible welds--Cadweld.  Where bolted connectors are specified or necessary, they shall be corrosion-resistant copper alloy with silicon bronze bolts.  Grounding connections shall be made only to surfaces that are clean and dry.  Steel surfaces shall be ground or filed to remove all scale, rust, grease, and dirt.  Copper and galvanized steel shall be cleaned to remove oxide before making welds or connections.
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