SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 THE CONTRACTOR IS REFERRED TO THE “SPECIAL NOTICE TO CONTRACTORS”;
SPECIAL CONDITIONS, THE “FORM OF PROPOSAL"; THE “FORM OF BID BOND";
“DIVISION 01 - GENERAL REQUIREMENTS” OF THE CONTRACT SPECIFICATIONS”; THE
“CONTRACT DRAWINGS” AND ALL AMENDMENTS AND ADDENDA THERETO; ALL OF
WHICH GOVERN THE WORK OF THIS SECTION.

1.02 SECTION INCLUDES

A.

moo®

Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Grounding and bonding components.

Provide all components necessary to complete the grounding system(s) consisting of:
1. Existing metal underground water pipe.

2. Metal underground water pipe.

3. Metal frame of the building.

1.03 RELATED REQUIREMENTS

A.

B.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Additional
requirements for conductors for grounding and bonding, including conductor color coding.
1. Includes oxide inhibiting compound.

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

1.04 REFERENCE STANDARDS

A.

B.

NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

NFPA 70 - National Electrical Code; National Fire Protection Association; 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.

1.05 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building or
property.

2. Coordinate with existing buried utilities and piping.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.06 SUBMITTALS

A.

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

Field quality control test reports.
Other Informational Submittals: Grounding requirements for sensitive electronic equipment

1.07 QUALITY ASSURANCE

A.
B.

C.

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.08 DELIVERY, STORAGE, AND HANDLING

A.
B.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience with service facilities within 100
miles of Project.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A.
B.

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.

Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

Grounding Electrode System:
1. 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.

2. Metal Building or Structure Frame:

a. Provide connection to metal building or structure frame effectively grounded in

accordance with NFPA 70 at nearest accessible location.

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
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conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

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

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

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

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water

pipe used as grounding electrode.
8.  Provide bonding for interior metal air ducts.
9. Provide bonding for metal building frame where not used as a grounding electrode.

F. Isolated Ground System:

1. Where isolated ground receptacles or other isolated ground connections are indicated,
provide separate isolated/insulated equipment grounding conductors.

2. Connect isolated/insulated equipment grounding conductors only to separate
isolated/insulated equipment ground busses.

3. Connect the isolated/insulated equipment grounding conductors to the solidly bonded
equipment ground bus only at the service disconnect or separately derived system
disconnect. Do not make any other connections between isolated ground system and
normal equipment ground system on the load side of this connection.

2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

1. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL),
Intertek (ETL), or testing firm acceptable to authority having jurisdiction as suitable for the
purpose indicated.

2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in addition to requirements of Section 26 05 19:
1. Use insulated copper conductors unless otherwise indicated.

C. Oxide Inhibiting Compound: Comply with Section 26 05 19.

2.03 FURNISH GROUNDING ELEMENTS FOR PANEL BOARDS, MOTORS, PUMPS, CONTROL
EQUIPMENT, SWITCHES AND MISCELLANEOUS ELECTRICAL EQUIPMENT, FOR ALL
NONCURRENT-CARRYING PORTIONS OF THE ENTIRE ELECTRICAL SYSTEM AND FOR
EXPOSED NON-ELECTRICAL SYSTEMS INDICATED ON DRAWINGS AND AS REQUIRED BY
CODE.

2.04 FURNISH AND INSTALL GROUNDING ELEMENTS FOR MOTORS, PUMPS AND
MECHANICAL SYSTEMS ACCORDING TO MANUFACTURER’'S RECOMMENDATION

2.05 FURNISH AND INSTALL GROUNDING ELEMENTS FOR SENSITIVE ELECTRONIC
EQUIPMENT ACCORDING TO MANUFACTURER’S RECOMMENDATION AND CODE.

2.06 CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.
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PART 3 EXECUTION
3.01 EXAMINATION

3.02

A.

O w

Verify that work likely to damage grounding and bonding system components has been
completed.

Verify that field measurements are as shown on the drawings.
Verify that conditions are satisfactory for installation prior to starting work.
Verify existing conditions prior to beginning work.

INSTALLATION

A.
B.

Install products in accordance with manufacturer's instructions.

Install grounding and bonding system components in a neat and workmanlike manner in
accordance with NECA 1.

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.

Identify grounding and bonding system components in accordance with Section 26 05 53.

Parts of the electrical system to be grounded include, but not limited to the following raceway
subsystems: lighting fixtures, mechanical equipment, pumps, motors, wall lighting switches,
wall wiring devices, detectors, and other non-current-carrying metallic enclosures of electrical
conductors, or exposed non-current-carrying metallic parts of electrical equipment of the
electrical system'.

Grounding conductors shall be of sizes and material in accordance with the requirements of the
NEC Electrical Code.

Ground wires shall be continuous without splices.

Ground interrupted metallic raceways (surface metal raceways), metal clad and armored cables
shall be provided with ground conductors connected to metallic outlet box at each end.

Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Connections to Structural Steel: Welded connectors.

EQUIPMENT GROUNDING

1. Install insulated equipment grounding conductors with all feeders and branch circuits.

2. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding
conductor connected to the receptacle grounding terminal. Isolate conductor from raceway
and from panelboard grounding terminals. Terminate at equipment grounding conductor
terminal of the applicable derived system or service, unless otherwise indicated.

3. Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch
circuit or feeder, isolate equipment enclosure from supply circuit raceway with a
nonmetallic raceway fitting listed for the purpose. Install fitting where raceway enters
enclosure, and install a separate insulated equipment grounding conductor. Isolate
conductor from raceway and from panelboard grounding terminals. Terminate at
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equipment grounding conductor terminal of the applicable derived system or service,
unless otherwise indicated.

K. INSTALLATION

1. Grounding Conductors: Route along shortest and straightest paths possible, unless
otherwise indicated or required by Code. Avoid obstructing access or placing conductors
where they may be subjected to strain, impact, or damage.

L. Equipment Grounding Conductor: Provide separate, insulated conductor within each feeder

and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.
3.03 TESTING

A. Test that materials are installed and connected as shown on the Contract Drawings, and as
required by the corrosion engineer's certified design.

B. Test complete bonding system to ensure continuity. Complete tests to show that the elements
of the structure are bonded and prepared for connection to the test box where installed.

C. Testing shall be in accordance with NACE RP 0169 requirements.

D. Alltest data shall be included in a final report, indicating the initial conditions, with a listing of
further recommendations pertaining to the maintenance and periodic testing of the system(s).

E. The Contractor shall correct any deficiencies discovered during the tests.

3.04 FIELD QUALITY CONTROL

A. Perform inspection, testing, and adjusting in accordance with Section 01 40 00.

B. Inspect and test in accordance with NETA STD ATS except Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.13.

D. Submit detailed reports indicating inspection and testing results and corrective actions taken.

END OF SECTION
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