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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.1 SUMMARY

A. This Section includes grounding of electrical systems and equipment. Grounding requirements
specified in this Section may be supplemented by special requirements of systems described in
other Sections.

1.2 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 and NFPA 70, Article 250 for grounding and bonding methods, materials
and equipment.

PART 2 - PRODUCTS
2.1 CONDUCTORS

A. Insulated Conductors: Use only Copper wire or cable insulated for 600 V. Comply with Section
260519 Low Voltage Electrical Power Conductors and Cables.

1. Equipment Grounding Conductors: Insulated with green-colored insulation.

2. Isolated Ground Conductors: Insulated with green-colored insulation with yellow stripe.
On feeders with isolated ground, use factory colored green w/yellow stripe, continuous
over length of conductor.

B. Grounding Electrode Conductors: #6 solid, larger sizes to be stranded cable
C. Underground Conductors (exposed): Bare, tinned, stranded, unless otherwise indicated.
D. Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in
diameter.

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
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E. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross
section, with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall
comply with UL 891 for use in switchboards, 600 V. Lexan or PVC, impulse tested at 5000 V.
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2.2 CONNECTORS
A. Comply with IEEE 837 and UL 467; Listed and labeled by an NRTL acceptable to authorities

having jurisdiction for applications in which used and for specific types, sizes, and combinations
of conductors and other items connected.
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Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type with at
least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

D. Bus-bar Connectors: Mechanical type, cast silicon bronze, solderless compression type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

2.3 GROUNDING ELECTRODES

A. Ground Rods: Copper-clad steel; sectional type %“dia. by 10 feet (19 mm by 3 m).

PART 3 - EXECUTION
3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.
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Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe.
C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors.

3. Connections to Ground Rods: Welded connectors.

4. Connections to Structural Steel: Welded connectors.

3.2 GROUNDING INSTALLATION

A. General: At the service entrance equipment, bond the service entrance ground bus, the service
entrance neutral bus, the secondary service neutral conductor, the service entrance grounding
electrode conductor(s) and the service entrance enclosure together at the point of service
disconnect per NFPA 70 Article 250. This will establish the Grounding Electrode System
(GES). For remodel projects and building additions, the existing GES shall be verified to be
installed per these specifications. Otherwise, provide & install additional grounding to meet
specifications.

1. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment
grounding conductors, unless specific types, larger sizes, or more conductors than
required by NFPA 70 are indicated.

Install equipment-grounding conductors in all feeder and branch circuit raceways.
Grounding Conductors: Route along shortest and straightest paths possible, unless
otherwise indicated. Avoid obstructing access or placing conductors where they may be
subjected to strain, impact, or damage.
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4. Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration
isolation hangers and supports is not transmitted to rigidly mounted equipment. Use
exothermic-welded connectors for outdoor locations, unless a disconnect-type connection
is required; then, use a bolted clamp. Bond straps directly to the basic structure taking
care not to penetrate any adjacent parts. Install straps only in locations accessible for
maintenance.

B. Ground Rods: Install at least two rods spaced at 10 feet apart.
1. Drive ground rods until tops are 2 inches above finished floor or final grade, unless
otherwise indicated.
2. Interconnect ground rods with grounding electrode conductor and connect to the main
service disconnect ground bus.
3. Make all connections to the rods using exothermic welds, without exposing steel or

damaging copper coating.

C. Metal Water Service Pipe (supplemental ground): Provide #3/0 insulated copper grounding
conductor, in conduit, from building's main service disconnect ground bus, to main metal water
service entrance(s) to building using grounding clamp connectors. Where a dielectric main
water fitting is installed, connect grounding conductor to street side of fitting. Bond metal
grounding conductor conduit or sleeve to conductor at each end.

D. Building Steel: Provide #3/0 insulated copper grounding conductor, in conduit, from building’s
main service disconnect ground bus, to the building steel.

E. Building Foundation - Ufer: Provide a 20 ft. #3/0 bare copper grounding conductor, incased in
the building footing and connected to the reinforcing rebar in at least four locations, from
building’s main service disconnect ground bus, to the building footing.

F. All raceway bodies (conduit, nipples, wireways, troughs, gutters, etc.) housing phase
conductors shall be provided with a full-length “green” insulated grounding/bonding conductor
sized according to the respective phase conductors — per the latest edition of the National
Electrical Code.

G. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor
(green wlyellow stripe) connected to the receptacle grounding terminal. Isolate grounding
conductor from raceway and from normal ground bus in panelboard grounding terminals.
Terminate on isolated ground bus as indicated on plans. In addition to the isolated grounding
conductor, install an equipment grounding conductor and bond to receptacle/outlet box.

H. Signal and Communication Systems: In addition to grounding and bonding required by
NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-
STD-607-A. For telephone, alarm, voice and data, and other communication systems, provide
No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode
system to each service location, terminal cabinet, wiring closet, and central equipment location.

1. Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on a ¥4” x 2" x 12” grounding bus. Install on insulated spacers 2 inches
minimum from wall, coordinate exact mounting heights and other requirements with
communication system contractor.

2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.

l. Metal Poles Supporting Outdoor Lighting Fixtures: Provide a grounding electrode (rod) in
addition to installing a separate equipment grounding conductor routed with supply branch-
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circuit conductors. Use exothermic welded connections for all ground rods. See pole base
detail on plans.

3.3 LABELING

A. Comply with requirements in Section 260553 "ldentification for Electrical Systems" for
instruction signs. The label or its text shall be green.

B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the
grounding electrode conductor where exposed.

1. Label Text: "If this connector or cable is loose or if it must be removed for any reason,
notify the facility manager."

3.4 CONNECTIONS
A. General: Make connections so galvanic action or electrolysis possibility is minimized. Select

connectors, connection hardware, conductors, and connection methods so metals in direct
contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3 Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future

penetration of moisture to contact surfaces

B. Exothermic-Welded Connections at all ground rods: Comply with manufacturer's written
instructions. Welds that are puffed up or that show convex surfaces indicating improper
cleaning are not acceptable.

C. Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use pressure-type
grounding lugs. No. 10 AWG and smaller grounding conductors may be terminated with winged
pressure-type connectors.

D. Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings
without mechanical and electrical connection to housing, terminate each conduit with a
grounding bushing. Connect grounding bushings with a bare grounding conductor to grounding
bus or terminal in housing. Bond electrically noncontinuous conduits at entrances and exits with
grounding bushings and bare grounding conductors, unless otherwise indicated. Typical
application occurs where service entrance feeders stub up through slab with GRS raceways.

E. Tighten screws and bolts for grounding and bonding connectors and terminals according to
manufacturer's published torque-tightening values. If manufacturer's torque values are not
indicated, use those specified in UL 486A.

F. Compression-Type Connections:  Use hydraulic compression tools to provide correct
circumferential pressure for compression connectors. Use tools and dies recommended by
connector manufacturer. Provide embossing die code or other standard method to make a
visible indication that a connector has been adequately compressed on grounding conductor.
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G. Moisture Protection: If insulated grounding conductors are connected to ground rods or
grounding buses, insulate entire area of connection and seal against moisture penetration of
insulation and cable.

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's written
instructions.

3. Test completed grounding system at each location where a maximum ground-resistance

level is specified, at service disconnect enclosure grounding terminal. Make tests at
ground rods before any conductors are connected. Perform tests by using clamp-on
ground resistance meter.

B. Report measured ground resistances that exceed the following values:
1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.

C. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Engineer promptly and include recommendations to reduce ground resistance.

D. Provide drawings locating each ground rod and other grounding electrodes, identify each by
letter in alphabetical order, and key to the record of tests and observations. Include the number

of rods driven and their depth at each location and include observations of weather and other
phenomena that may affect test results.

END OF SECTION 260526
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