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SECTION 260526 – SECONDARY GROUNDING FOR ELECTRICAL SYSTEMS
GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Electrical Power system grounding.
Electrical equipment and raceway grounding and bonding.
Communication system grounding.
Related Sections:
Division 01, Section 010000, General Requirements.
Division 01, Section 013500, Special Procedures.
Division 26, Section 260500, Common Work Results for Electrical.
Division 26, Section 260501, Inspections and Testing for Electrical Work.
Division 26, Section 260519.11, 600 Volt Conductors and Cable.
Division 26, Section 260533, Electrical Conduit.
Division 26, Section 260533.13, Boxes for Electrical Systems.
Division 26, Section 262726, Wiring Devices.
REFERENCES
General:
The following documents form part of the Specifications to the extent stated.  Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the edition of the referenced code or standard that is current at the time of the “date of record” for the Work shall be considered the effective code or standard for the duration of the project.
Refer to Division 01, Section 010000, General Requirements, for the list of applicable regulatory requirements.
Refer to specific Division 26 Sections for additional referenced codes and standards.
ANSI/NFPA 70 - National Electrical Code.
ASTM International:
ASTM B228 - Standard Specification of Concentric-Lay-Stranded Copper.
BICSI - Telecommunications Distribution Methods Manual.
Institute of Electrical and Electronics Engineers, Inc.:
IEEE 81 - Guide for Measuring Resistivity, Ground Impedance and Earth Surface Potentials of a Ground System.
IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power systems.
LBNL Construction Details and Design Guidelines (CDDG), Vol. 3 – Construction Details, Part VI – Electrical Details.
LBNL Electrical Authority having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ Program).
LBNL Electrical Safety Manual.
LBNL Pub-3000 Chapter 8 - Electrical Safety Program.
LBNL Pub-3000 Chapter 14 – Electrical Equipment Safety Program.
LBNL Pub-3000 Chapter 18 - Lockout/Tagout Program.
SYSTEM DESCRIPTION
Ground the electrical service system neutral in accordance with NFPA 70 at service entrance equipment to metallic water service and to supplementary grounding electrodes.
Ground each separately‑derived system neutral in accordance with NFPA 70 to nearest effectively grounded building structural‑steel member or separate grounding electrode.
Provide communications‑system grounding conductor in accordance with NFPA 70 at point of service entrance and connect to [nearest effectively grounded metallic water pipe] [nearest effectively grounded building structural‑steel member] [separate grounding electrode].
Bond together system neutrals, service equipment enclosures, exposed non‑current‑carrying metal parts of electrical equipment, metal raceway systems, grounding conductor in raceways and cables, receptacle ground connectors, and plumbing systems in accordance with NFPA 70.
SUBMITTALS
Submit under provisions of Division 01, Section 010000, General Requirements, “Submittals”; Division 01, Section 013500, Special Procedures, “Drawings and Specifications”; Division 26, Section 260500, Common Work Results for Electrical, “Submittals"; and as required by other sections of the Specifications.
Shop Drawings:  The Subcontractor shall submit for approval Shop Drawings prepared in accordance with Division 01, Section 010000, General Requirements, “Submittals”, and as required by other sections of the Specifications.
All submittals and shop drawings shall be reviewed and approved by the LBNL Facilities Division Utility Group Electrical Engineer before procurement or fabrication of material and equipment.
Submit Shop Drawings and Product Data for ground rods, grounding clamps and connectors.
The results of electrical continuity and ground resistance tests, performed on the installed grounded grid and its components, shall be submitted to the LBNL Facilities Division Utility Group Electrical Engineer for review.
QUALITY ASSURANCE
Products shall be tested, approved and labeled/listed by Underwriters Laboratories, Inc., or by a nationally recognized testing laboratory (NRTL) as listed in Division 26, Section 260500, Common Work Results for Electrical.
Electrical equipment and materials shall be new and within one year of manufacture, complying with the latest codes and standards.  No used, re-built, refurbished and/or re-manufactured electrical equipment and materials shall be furnished on this project.
COORDINATION
Refer to Division 01, Section 010000, General Requirements, “Coordination of Work”.
Refer to Division 01, Section 013500, Special Procedures, “Coordination”; and Section 013500A, Supplement for Equipment Energization Plan; Energization Validation & Authorization Package (EVAP).
Refer to the LBNL Electrical Authority Having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ Program) in regards to the Facilities Energization Validation and Authorization Package (EVAP) process necessary before equipment energization.
Refer to construction drawings for the type of the cables to be furnished and installed under this project.
DELIVERY, STORAGE, AND HANDLING
Deliver materials to site in unopened cartons, reels, or bundles as appropriate, clearly identified with manufacturer's name, Underwriter's or other approved label, grade, or identifying number.
Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect equipment and material from dirt, water, construction debris, and traffic.
PRODUCTS
MATERIALS
Ground conductors shall be bare, stranded, soft-drawn copper securely connected and sized as shown on the drawings and as required by NEC.
System neutral conductors shall have 600 volt insulation.
Ground System Devices:
Ground Rods:  Grade 40HS, cone-pointed, copper‑encased steel, 3/4‑inch (19 mm) diameter, minimum length 10 feet.  Copper shall have a minimum wall thickness of 0.013 inch (0.33 mm) at any point on the rod.
Ground Rod Connectors:  Accessible; Burndy, Copperweld, or equal.
Cable Connectors:  Accessible;  O.Z./Gedney, Burndy, or equal.
Ground Rod and Cable Connectors:  Not Accessible; Cadweld, Thermoweld, or equal.
Grounding Bushings:  O.Z. Type BL, Burndy, or equal.
Pipe Connectors:  O.Z. Type ABG, Burndy, or equal.
Enclosure Connectors:  O.Z. Type QG or KG, Burndy, or equal.
Feedthrough Lug:  Burndy Type Q2B, O.Z./Gedney, or equal.
Concrete Ground Box:  Brooks Concrete Products 3-RT, or equal.
Copper Mechanical Grounding Connector for Copper Cable to Flat Bus Bar:  Burndy Type KC Servit Post, or equal.
EXECUTION
INSTALLATION
Grounding conductors shall be installed from each raceway system, current-consuming device, panelboard, cabinet, motor controller, switch, etc., to the equipment grounding block, located in its panelboard, to form a continuous grounding system.
Provide a separate, insulated, equipment‑grounding conductor in feeder and branch circuits.  Terminate each end on a grounding lug, bus, or bushing.
Connect grounding‑electrode conductors to metal water pipe using a UL approved ground clamp.  Make connections to flanged piping at street side of flange.  Provide bonding jumper around water meter.
Supplementary Grounding Electrode:  Use driven ground rod on exterior of building or in main service equipment area.  Install ground rod in suitable recessed well encased in concrete box; fill with gravel after connection is made.  [Use effectively grounded metal frame of the building.]  [Use at least 20 feet (6 m) of 4 AWG bare copper wire embedded in concrete foundation.]
Use 6 AWG or heavier copper conductor for communications service grounding conductor.  Leave 10‑feet (3 m) of slack conductor at terminal [board] [cabinet].
Isolated Grounding Systems:  Use insulated equipment grounding conductor and connect only to [service grounding electrode] [separate grounding electrode as shown on drawings].
Equipment, not shown grounded on the drawings but for which a ground connection is required by the National Electrical Code, shall be grounded.
There shall be 6 inches (150 mm) of soil cover between the ground mat and the bottom of the slab.
Ground rods shall be installed where shown on the drawings.  Rods shall be driven to a depth of not less than 10 feet (3 m) below grade unless noted otherwise on the Drawings.
All metallic conduits, terminating at manholes and handholes, shall be grounded using UL approved grounding type bushings.
The ground resistance of substation ground mats, before connection to the existing ground rod or to the LBL ground mat at any other point, shall not be greater than 5 ohms, when measured by the three electrode method.
System neutrals shall be grounded by connection to the ground bus at one point only.  Transformer neutrals shall be grounded by separate copper conductors sized to comply with the NEC.
Secondaries of current transformers shall be grounded to the ground bus of the control panel containing the associated meters and relays.
Secondaries of potential transformers shall be grounded at the transformers.
Lighting fixtures shall be grounded in accordance with the NEC.
Structural steel for buildings and other structures shall be effectively connected to the ground mat.
Metal enclosures for electrical equipment (switches, transformers, switchgear, panels, etc.) shall be grounded at two places or as shown on drawings.
Metal fences and gates shall be grounded as shown on drawings.
Cabinets storing flammable chemical, as designated on the project, shall be statically grounded with a #6 AWG minimum copper conductor to building structure, nearest ground grid or suitable grounded structure.  The conductor shall be installed in conduit in accordance with Division 26, Section 260533.11, Surface Raceways for Electrical Systems.
FIELD QUALITY CONTROL
Tests shall be made in the presence of an LBNL Inspector or the Project Manager’s designated representative.  The application or interruption of power shall be programmed and directed by the Project Manager and in accordance with the approved EVAP, inclusive of the Equipment Energization Plan and necessary permits, work tasks and safety compliance steps.
Inspect grounding and bonding system conductors and connections for tightness and proper installation.  Using a calibrated torque wrench, test and record values at all terminations.
Perform a "Fall of Potential" test, per IEEE Standard 81, on the main grounding electrode system.
Resistance to ground of the main power system grounding electrode shall not exceed 5 ohms.  Measure resistance to ground from system neutral connection, at service entrance to convenient ground reference point, using a Wheatstone Bridge ohmmeter.  In the event that the power system grounding electrode resistance to ground is greater than 5 ohms, additional ground rods shall be installed, by the subcontractor, until the 5 ohm criteria is met.
The Subcontractor shall submit to the Project Manager five (5) copies of test results, certified in writing, witnessed, signed and dated, immediately upon completion of work for review and acceptance by the University.  An unsatisfactory condition revealed by these test results, or unsatisfactory methods of tests and/or testing apparatus and instruments, shall be brought to the attention of the Project Manager, Responsible Design Professional (RDP), and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.  Corrections by the Subcontractor shall be validated by re-tests to the satisfaction of the Project Manager, the RDP, and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.
The Project Manager reserves the right to require that the Subcontractor perform and repeat tests that are deemed necessary to complete or check the tests or the certified records of the Subcontractor at any time during the course of the work.  The Subcontractor shall correct unsatisfactory portion of his work that is revealed by the tests or that may be due to progressive deterioration during this period, unless the item in question was a direct specification.
ACCEPTANCE AND ENERGIZATION
Final acceptance shall depend upon the satisfactory test results as performed in accordance with the manufacturer’s instructions.  After tests have been reviewed and approved by the University, energization may proceed in accordance with the approved Equipment Energization Plan and the Energization Validation and Authorization Package (EVAP).
END OF SECTION 260526
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