
SECTION 16450  
GROUNDING

PART 1 
GENERAL

1.01 SCOPE
A. The Contractor shall provide the labor, tools, equipment, and materials necessary to furnish and install grounding materials in accordance with the plans and as specified herein.

B. This section includes solid grounding of electrical systems and equipment.  

1.02 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract shall apply to this section.

B. Related Sections:

1. Specification Section 16050 - Basic Electrical Requirements.
2. Specification Section 16140 - Wiring Devices & Equipment.
1.03 QUALITY ASSURANCE
A. Reference Standards:
1.
"National Electrical Code" (NEC) and Massachusetts Electrical Code (MEC), as applicable to electrical grounding and bonding, Art. 250.  Use of conduit system for ground conductor shall not be allowed.
2.  Underwriters' Laboratories, Inc. (UL). UL 467 "Electrical Grounding and Bonding Equipment."
3. Institute of Electrical and Electronic Engineers (IEEE) IEEE 81 and 142.

a) 81-1983, "IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Grounded System (Part 1)."

b) 141-1993, "IEEE Recommended Practice for Electric Power Distribution for Industrial Plants."

c) 142-1991, "IEEE Recommended Practice for Grounding of Industrial and Commercial Power Systems."
1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300 Submittals:

1. Product data for each type of product specified.

PART 2 
PRODUCTS 
2.01 MATERIALS
A. Provide each electrical grounding system with assembly of materials required for complete installation including wires/cables, connectors, lugs, clamps, ground rods, bonding jumpers and accessories.

B. Provide electrical grounding conductors for grounding connections matched to power supply wiring materials and sized according to MEC.

C. Provide electrical connectors, lugs, clamps, boding jumpers and accessories as recommended by the respective manufacturer for the particular application, unless other indicated.

D. Ground rods; Solid copper clad, 3/4-inch diameter by 10 feet long.

E. Insulated conductors:  Green in color.

F. Ground Bus.  Bare annealed copper bars of rectangular cross section, ¼-inch x 3-inch x length as required, with 98 percent conductivity, rigidly attached to structure.

G. Bonding Strap Conductor/Connectors.  Soft copper, 0.05 inch thick and 2-inches wide, except as indicated.

H. Pressure Connectors.  High conductivity plated units.

I. Bolted Clamps.  Heavy-duty units listed for the application.

J. Exothermic Welded Connections.  Provided in kit form and selected for the specific types, sizes, and combinations of conductors and other items to be connected.

PART 3 
EXECUTION

3.01 GROUNDING AND BONDING
A. Bonding conductors shall be continuous where possible. Where splices are required, provide T & B, or equal, compression connectors of approved pattern. Insulate connectors to equivalent thickness of conductors.

B. Provide grounding system for grounded circuit conductors of dry type transformer secondaries as indicated and required. Use exothermic style ground connections to building steel. Enclose grounding conductors in schedule 40 PVC conduit.

C. Provide equipment grounding conductors in all conduits containing power, control, or instrumentation conductors on the load side of the service equipment or on the load side of a separately derived system.

D. Comply with MEC Article 250 for sizes and quantities of equipment grounding conductors, except that larger sizes indicated or shown on the Contract Documents shall take precedence.  Use of metallic conduit systems for equipment grounding as recognized by the MEC shall not be permitted under this specification.

E. Install grounding bushings on conduits at both primary and secondary entrances to transformers. Ground transformer enclosures to bushings.

F. Install bonding jumper for flexible metal conduit unless fittings are approved for grounding or otherwise comply with MEC.

1. Size jumper to match over-current device.

2. Green insulation.

3. Connect to grounding bushing at each end.

G. Ensure that entire electrical system is electrically continuous and permanently and effectively grounded, including all electrical equipment and motors.

1.     Locate ground rods with a minimum of two rod length from each other and at least the same distance from any other grounding electrode.  Connect ground conductors to ground rods by means of exothermic welds except at test wells and as otherwise indicated.  Drive rods until tops are 24 inches below finished floor or final grade except as otherwise indicated.

H. Route grounding electrode conductors along the shortest and straightest paths possible without obstructing access or placing conductors where they may be subjected to strain, impact, or damage, except as indicated.

I. Ensure that grounding electrode conductor connections to interior piping, structural members, and the like are accessible for periodic inspection during the life of the structure.

3.02 BONDING FOR OTHER TRADES
A. Signal raceways, water piping, heating piping and metallic air ducts shall be bonded together and to the grounding conductor with No. 8 soft drawn bare solid conductors.  Connections to pipes shall be made with cast clamps of like material as the pipes to which attached, to ducting terminated in a secure manner by best practical means, bonding across any flexible or insulated connections.

B. All bonding conductors shall be installed in a neat and workmanlike manner properly shaped for contour of surface involved and properly supported.  At locations remote from the main service entrance panelboards, bond to the largest raceway nearby.
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