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26 05 26 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1  SECTION INCLUDES

A.
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™

F.

Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.

Ground rod electrodes.

Ground access wells.

1.2 RELATED REQUIREMENTS

A.

Section 26 00 00 — Electrical Design Standards: Additional requirements for conductors for
grounding and bonding, including conductor color coding.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

1.3 REFERENCE STANDARDS

A.

IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System; 2012.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2007.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2017.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.
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1.4 SUBMITTALS

A.

Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding and
bonding system components.

PART 2 PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS

A.

Existing Work: Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

Do not use products for applications other than as permitted by NFPA 70 and product listing.

Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

Provide a ground conductor in all raceways and cables. Where conductor size is not indicated,
size to comply with NFPA 70 but not less than applicable minimum size requirements
specified.

Grounding System Resistance:

1.  Grounding Electrode System: Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" method.

2. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points: Not greater than 0.5 ohms, when tested using "point-
to-point" methods.

Grounding Electrode System:

1. Provide connection to required and supplemental grounding electrodes indicated to form
grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or joint.

b. Install grounding electrode conductors in raceway where exposed to physical
damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Metal Underground Water Pipe(s):

a. Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least 10 feet at
an accessible location not more than 5 feet from the point of entrance to the building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Metal In-Ground Support Structure:
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a. Provide connection to metal in-ground support structure that is in direct contact with
earth in accordance with NFPA 70.

Ground Rod Electrode(s):

a. Provide single electrode unless otherwise indicated or required.

b. Where required to meet resistance requirements, space electrodes not less than 10 feet
from each other and any other ground electrode.

c. Provide ground access well for first connected electrode.

Provide additional ground electrode(s) as required to achieve specified grounding

electrode system resistance.

Ground Bar: Provide ground bar, separate from service equipment enclosure, for common

connection point of grounding electrode system bonding jumpers as permitted in NFPA

70. Connect grounding electrode conductor provided for service-supplied system

grounding to this ground bar.

a. Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or required.

b. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise
indicated.

G. Service-Supplied System Grounding:

1.

For each service disconnect, provide grounding electrode conductor to connect neutral
(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other
connections between neutral (grounded) conductors and ground on load side of service
disconnect.

H. Separately Derived System Grounding:

1.

Separately derived systems include, but are not limited to:

a. Transformers (except autotransformers such as buck-boost transformers).

b. Uninterruptible power supplies (UPS), when configured as separately derived
systems.

c. Generators, when neutral is switched in the transfer switch.

Provide grounding electrode conductor to connect derived system grounded conductor to

nearest effectively grounded metal building frame. Unless otherwise indicated, make

connection at neutral (grounded) bus in source enclosure.

Provide bonding jumper to connect derived system grounded conductor to nearest metal

building frame and nearest metal water piping in the area served by the derived system,

where not already used as a grounding electrode for the derived system. Make connection

at same location as grounding electrode conductor connection.

Outdoor Source: Where the source of the separately derived system is located outside the

building or structure supplied, provide connection to grounding electrode at source in

accordance with NFPA 70.

Provide system bonding jumper to connect system grounded conductor to equipment

ground bus. Make connection at same location as grounding electrode conductor

connection. Do not make any other connections between neutral (grounded) conductors

and ground on load side of separately derived system disconnect.
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Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.

I.  Bonding and Equipment Grounding:

1.

Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and other
normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.
Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

2.2 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

1.
2.

Provide products listed, classified, and labeled as suitable for the purpose intended.
Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:

1.

Use insulated copper conductors unless otherwise indicated.
a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with
earth.
2) Use bare copper conductors where directly encased in concrete (not in raceway).

C. Connectors for Grounding and Bonding:

1.

2.

Description: Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.
Unless otherwise indicated, use exothermic welded connections for all ground
connections.

Manufacturers - Mechanical and Compression Connectors:

a. Advanced Lightning Technology (ALT): www.altfab.com/#sle.

b. Burndy LLC: www.burndy.com/#sle.

c. Harger Lightning & Grounding: www.harger.com/#sle.

d. Thomas & Betts Corporation: www.tnb.com/#sle.

Manufacturers - Exothermic Welded Connections:

a. Burndy LLC: www.burndy.com/#sle.
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b. Cadweld, a brand of Erico International Corporation: www.erico.com/#sle.
¢. ThermOweld, subsidiary of Continental Industries; division of Burndy LLC:
www.thermoweld.com/#sle.

D. Ground Bars:

Description: Copper rectangular ground bars with mounting brackets and insulators.

Size: As indicated.

Holes for Connections: As indicated or as required for connections to be made.

Manufacturers:

a. Advanced Lightning Technology (ALT): www.altfab.com/#sle.

b. Erico International Corporation: www.erico.com/#sle.

c. Harger Lightning & Grounding: www.harger.com/#sle.

d. ThermOweld, subsidiary of Continental Industries; division of Burndy LLC:
www.thermoweld.com/#sle.

b S

Ground Rod Electrodes:

1. Comply with NEMA GR 1.
2. Material: Copper-bonded (copper-clad) steel.
3. Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated.

Ground Access Wells:

1. Description: Open bottom round or rectangular well with access cover for testing and
inspection; suitable for the expected load at the installed location.

2. Size: Asrequired to provide adequate access for testing and inspection, but not less than
minimum size requirements specified.
a. Round Wells: Not less than 10 inches in diameter.

3. Depth: Asrequired to extend below frost line to prevent frost upheaval, but not less than
10 inches.

4. Cover: Factory-identified by permanent means with word "GROUND".

5. Manufacturers:
a. Advanced Lightning Technology (ALT): www.altfab.com/#sle.
b. Erico International Corporation: www.erico.com/#sle.
¢. Harger Lightning & Grounding: www.harger.com/#sle.

PART 3 EXECUTION

3.1 INSTALLATION

A.

B.

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.
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D. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4.  Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

E. Identify grounding and bonding system components in accordance with Section 260553.

F. Perform ground electrode resistance tests under normally dry conditions. Precipitation within
the previous 48 hours does not constitute normally dry conditions.

G. Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

PART 4 END OF SECTION
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