((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 16060 (26 05 26)
GROUNDING
PART 1 GENERAL

1.1 SECTION INCLUDES
A. Provide all labor, materials, necessary equipment and services to complete the Grounding work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as "NIC ITEMS."

B. Power System grounding.

C. Communication System grounding.

1.2 RELATED WORK

A. Section 16120 - Wires and Cables.

B. Section 16129 - Terminal Lugs.

C. Section 16132 - Conduits, Fittings and Supports.

D. Section 16088 – Acceptance Test and Performance Verification.

1.3 REGULATORY REQUIREMENTS

A. Submit under provisions of Section 01410, “Regulatory Requirements”.

B. Install complete grounding system in accordance with National Electrical Code Article 250.

C. Maximum resistance to ground shall not exceed 5 ohms.  Refer to 16088 for acceptance test and performance verification.

1.4 SUBMITTALS

A. Submit shop drawings and product data under provisions of Sections 01330, “Submittal Procedures”.

1.5 TESTS

A. Submit under provisions of Section 01430, “Quality Assurance”.

B. Measure ground grid resistance with earth test megger and install additional ground rods and conductors as required until resistance to ground does not exceed 5 ohms.

PART 2 PRODUCTS

2.1 GROUND BUS

A. 4 inches x 1/4 inch copper minimum, mounted on insulating standoff, complete with lugs for connecting grounding cables.

2.2 GROUND RODS

A. Ground rods shall be copper clad steel, 3/4 inch in diameter x 10 feet long minimum.

PART 3 EXECUTION

3.1 POWER SYSTEM GROUNDING

A. Supplement the grounded neutral of the secondary distribution system by an equipment grounding system.  Arrange the equipment grounding system so that all non-current carrying items in close proximity with electrical circuits are maintained continuously at ground potential and provided with a low impedance path for ground fault currents.  The system: comply with the National Electric Code Article 250, modified as indicated and as specified.

B. The basic grounding system: utilize the reinforcing bars in the footings of the building supplemented by ground rods and a connection to a cold water pipe where required to meet the test requirements specified.
C. Provide, in conduit, a green insulated copper ground conductor as shown to the main metallic water service entrance and connect to the supply side of same by means of ground clamps.  The conduit: bonded to the ground conductor at each end.

D. Low voltage system neutrals: grounded at the related transformers to the feeder ground and to the nearest cold water line all in accordance with the National Electric Code.

E. Ground conductors and Connections:

1. The equipment grounding conductors and straps: 

(a) Provide under provisions of the National Electric Code.
(b) Equipment grounding conductors: provided with green insulation’s, same type as the associated phase conductors, but not exceeding 600 volts.  

(c) The related feeder grounding conductors: Connect to the grounding bar with compression indent type connectors as specified under Section 16129 - Terminal Lugs, Paragraph 2.01.  

(d) A feeder serving several panel boards: provide a continuous grounding conductor which is connected to each related cabinet grounding bar.

2. Low voltage distribution systems: provide with a separate green insulated equipment-grounding conductor for each three-phase feeder or single-phase feeder. The required grounding conductor: installed in the common conduit with the related phase conductors. Where there are parallel feeders installed in more than one raceway, provide each raceway with a green insulated equipment ground conductor.

3. Single phase branch circuits required for lighting and receptacles: consist of phase neutral and ground conductors installed in common metallic conduits. Provide flexible metallic conduit equipment connections utilized in conjunction with the branch circuits with approved grounding terminals at each end. Provide single phase branch circuits required for special equipment and all branch circuits installed in nonmetallic conduits with a separate grounding conductor.

4. Provide in panel boards and other electrical equipment the number and size of pressure connectors on all equipment grounding bars required for the termination of the equipment grounding conductors. In addition to the active circuits, provide pressure connectors for all spares and spaces.

5. Provide each electrical expansion fitting with a flexible copper ground securely bonded by approved grounding straps on each end of the fitting.

6. Provide ground conductor from equipment ground bus in motor control center through conduit and flexible metallic conduit to ground terminal in connection box mounted on motor.  Where motor has separate starter and disconnect device, the ground conductor originates at the ground bar in the panel board or switchboard supplying these motors and be bonded to each starter and disconnect device enclosure.

7. Where electric devices such as electric heaters are installed in air ducts, provide a green insulated equipment ground conductor size based on the rating of the over current device supplying the unit.  Bond the conductor to each unit air duct, and to the ground in the panel board.

8. For conduit ground continuity, locknuts, bushings, joiners and similar conduit fittings: made up sufficiently tight to assure a continuous and permanent metal-to-metal flow throughout each system. Where conduits terminate without mechanical connection to a metallic housing of electrical equipment, provide each conduit with a ground bushing and each bushing connected with a bar copper conductor to the ground bus in the electrical equipment.

9. Provide an unspliced main bonding jumper to connect the equipment grounding conductor and the service-equipment enclosure to the grounded conductor of the system within the service equipment or within the service conductor enclosure.

3.2 COMMUNICATION GROUNDING

A. Voice/Data

1. Provide one (1) #6 from main ground bus to ground bus on telephone equipment board.

B. Fire Alarm and Detection:

1. Provide one (1) #8 to nearest ground bus.

2. Equipment ground required through entire system.

C. Television Distribution System:

1. Provide one (1) #8 to nearest ground bus.

D. Public Address System:

1. Provide one (1) #8 to nearest ground bus.

3.3 INSTALLATION

A. End-to-End Luminaires: continuously bonded.

B. Grounding contacts of receptacles: connect to a system-grounding conductor (not the system neutral) by a stranded copper wire not smaller than #12 AWG.  The resistance between the contacts and solid earth ground: do not exceed 3 ohms.

C. Bond all metal parts.  Make equipment and bus connections with suitable lugs or clamps.  Cadweld all wire-to-ground rod joints.  Cadweld all wire-to-wire joints #1/0 and over.

D. Bond all conduits stubbing under switchboards, transformer and similar locations using bonding bushings.

E. Provide a bond wire in all flexible metal conduits and connect to the boxes at each end in an approved manner.

F. Use PVC for outdoor applicationsfor sleeving grounding electrode conductors, except that where sleeves are subject to extreme injury use rigid metal conduit bonded at both ends.

G. The TV antenna ground wire shall be connected to the main grounding system.

H. Paint buried joints with red glyptal.

I. Ground all transformer secondaries under provisions of NEC-250 unless shown otherwise on the drawings.

J. The resistance to ground: tested and logged by the Electrical Contractor in the presence of the Project Consultant or his authorized agent in order to assure less than 5 ohms resistance. Conduct this test after the complete system has been fully grounded. Conduct this test under provisions of N.E.C. and I.E.E.E. standard 142 recommended practice.

K. Lighting:  Provide a ground rod driven near pole bases and cadweld a #8 wire to the top of the rod and extend the wire to a grounding lug in the base and bond to all metal parts.

L. Provide a insulated copper conductor, sized in accordance with NEC article #250-122, in each power or lighting raceway.
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