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SECTION 13100 (26 41 00)
LIGHTNING PROTECTION
GENERAL
SECTION INCLUDES
Provide all labor, materials, necessary equipment and services to complete the Lightning Protection System work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as "NIC ITEMS".
The system: installed by a Lightning Protection Contractor actively engaged in the installation of Underwriters' Master Label lightning protection systems or LPI–IP Certified Lightning Protection Systems and be so listed by the LPI or UL.
The system, as installed: comply with the latest issue of the "Installation Requirements for a UL Master Labeled Lightning Protection System or an LPI-IP Master Certification.
Lightning Protection Contractor: Upon completion of this work, deliver to the Owner, the Master Label issued by Under-writers' Lab, Inc. or an LPI Master Certification issued by the LPI-IP Inspection Program. 
RELATED WORK
Section 16080 - Electrical Inspection and Testing.
Section 16060 – Grounding.
Section 16132 - Conduits, Fittings, and Supports.
SUBMITTALS
Conform under provisions of Section 01330, “Submittal Procedures”
Submit complete shop drawings showing the type, size, and locations of all equipment, grounds and cable routings for approval prior to start of work.
Certification: secure and deliver a U.L. Master Label or an LPI Master Certification from the LPI-IP upon completion of the installation.
Record of actual location of all terminals, grounding electrodes, bonding connections, and routing of system conductors in Project Record Documents.
QUALITY ASSURANCE
Conform under provisions of Section 01430, “Quality Assurance”.
The Lightning Protection Contractor: submit to the Project Consultant all evidence to establish that materials are manufactured, furnished and recommended for their intended use by a reputable lightning protection manufacturer who is a Manufacturer Member of the Lightning Protection Inst. All materials used in this installation will bear the inspection label of Underwriters' Lab., Inc.
The installation: accomplished by an experienced installer listed with Underwriter's Lab., as qualified and who is also a Certified Master Installer of the Lightning Protection Institute. The installer shall be authorized by the manufacturer with a minimum of 3 years documented experience.
REFERENCE STANDARDS
Conform under provisions of Section 01410, “Regulatory Requirements”.
Conform under provisions of Lightning Protection Institute Installation (LPI) – Standards of Practice, LPI-175.
Conform under provisions of NFPA 780 – Standards for the Installation of Lightning Protection Systems.
Conform under provisions of Underwriters Laboratories (UL) UL96A – Installation Requirements for Lightning Protection systems. 
Conform under provisions of UL 96 – Standards for  Lightning Protection Components 
Conform under provisions of LPI-176 Lightning Protection System Material and Components Standard. 
Conform under LPI-177 Inspection Guide for LPI Certified Systems.
National Electrical Code latest adopted edition by the Florida Building Code.
PRODUCTS
ACCEPTABLE MANUFACTURERS
Thompson Lightning Protection, Inc.
East Coast Lightning Equipment
ERICO (ERITECH) International Corp.
Harger Lightning Protection, Inc.
MATERIALS
In addition to conformance to U.L. 96 Materials Standard, the system furnished under this specification shall be the standard product of a manufacturer regularly engaged in the production of lightning protection equipment and a member of LPI.  Equipment shall be the manufacturer’s latest approved design of construction to suit the application where it is to be used in accordance with accepted industry standards and with NFPA, LPI, and UL requirements.  Material should also be the type listed below:

Copper Lightning Protection System:
Conductors: Electrical grade copper with 29 strands, 17 gage minimum.
Air terminals: Solid copper, not less than 3/8-inch diameter, with sharp nickel-plated points.
Ground Rods: Copper clad steel, not less than 3/4-inch diameter by 10 feet long.
Provide adjustable hinged connector to provide vertical positioning of air terminal on roof slope.
Provide miscellaneous bolts, nuts and screws of brass, bronze or stainless steel.  Cable fasteners: of substantial construction, electrolytically compatible with the conductor and mounting surface and space under provisions of U.L. code requirements.
Provide bonding devices, cable splicers and miscellaneous connectors of cast bronze with bolt pressure connections to cable.  Cast or stamped crimp fittings are not acceptable.
Copper lightning components shall not be installed directly on aluminum or external galvanized steel surfaces.

Aluminum Lightning Protection System: 
Main Roof Conductors: Aluminum, Class 1, UL Labeled 24 strands, 14 gage minimum, 102 lbs/1000 feet, 98,640 CM.
Down Conductors: Electrical grade copper (only) with 29 strands, 17 gage minimum.
Air terminals: Aluminum not less than 1/2-inch diameter blunt type air terminals, at least 10 inches high but no more than 36 inches. If over 24 inches high, air terminals shall be suitably braced.
Ground Rods: Copper clad steel, not less than 3/4-inch diameter by 10 feet long.
Provide adjustable hinged connector to provide vertical positioning of air terminal on roof slope.
Provide miscellaneous bolts, nuts and screws of brass, bronze or stainless steel.  Cable fasteners: of substantial construction, electrolytically compatible with the conductor and mounting surface and space under provisions of U.L. code requirements.
Provide bonding devices, cable splicers and miscellaneous connectors of cast bronze with bolt pressure connections to cable.  Cast or stamped crimp fittings are not acceptable.
Cable fasteners: of substantial construction, electrolytically compatible with the conductor and mounting surface and space under provisions of UL requirements. Aluminum adhesive type cable holder secure in place with an application of M-1 structural sealant.

EXECUTION
INSTALLATION
Installation:
Comply with LPI Code 175, NFPA 780, UL 96A.
Made by or under the supervision of an LPI Certified Master Installer.
All points: Within 2 feet of outside building edge.
Maximum spacing: Do not exceed 20 feet 				
Minimum projection above object protected: Not less than 10 inches.
Connect lightning protection cables to all metallic projections above roof.  Support all exposed cable at 3 feet on center.
Aluminum shall not be used underground, in contact with ground or where air may be laden with corrosive elements, such as ocean air.
 When an aluminum system is joined with copper or copper-clad grounds, the union shall be made with approved bimetal connectors.
Precaution be taken at connections with dissimilar metals.
Aluminum shall not be used for down leads or connection to the grounding system.
Down conductors, which are continuation of roof conductors shall be of copper material only.
Aluminum should never be used where it will come in contact with white wash, calcium, alkali-based paint, embedded in concrete or masonry, or installed in a location subject to excessive moisture.
Aluminum should never be placed where leaves or moisture will collect and remain for a long period of time. 
Maintain horizontal or downward coursing of main conductor and insure that all bends have at least an 8 inches radius and do not exceed 90 degrees. Down conductors for both copper and aluminum lightning protection systems shall be sleeved copper with approved connectors.
Provide through roof connectors with solid rods or conduit through pitch pockets.  Provide ground drops in 1-1/4 inch plastic pipe with supports every second floor and connect to ground rods.
Ground electrodes: no less than 1 foot below grade and 2 feet from foundation wall. Make thermoweld connections between ground rods and connecting conductors.
Interconnect lightning protection ground to electric and other building ground systems as shown or as required by U.L. and LPI Codes.
Bond to water service and other piping systems as shown or as required by U.L. and LPI Codes.
Secure and deliver a U.L. Master Label or an LPI Master Certification from the LPI-IP inspection program to the Owner upon completion of the installation.
Install conductors and complementary parts in a concealed system so completed work is unobtrusive and does not detract from appearance.
The roofing contractor will be responsible for sealing and flashing all lightning protection roof penetrations as per the roof manufacturer’s recommendations.  The lightning protection roof penetrations and/or method of conductor attachment should be addressed in the roofing section of the specifications.
LPI Certification or the UL Certification requires inspection by their third-party field staff and owners representatives at various stages of the installation and after completion of the installation.  Upon completion of the lightning protection installation, the installing contractor shall provide to the owner an as-built drawing of the system, along with the LPI or UL Certificates of completion.
AIR TERMINALS
Locate required number of air terminals no less than 10 inches high at no more than 20-foot intervals as indicated on drawings.
GROUNDS
Connect each down conductor to a suitable, properly located ground as determined by soil conditions encountered.
Provide hand hole at all ground rod terminations for future testing and inspection.
[bookmark: _GoBack]Grounding shall comply with NEC (2011) 250.106.
CONDUCTORS
Interconnect conductors to provide at least two (2) electric paths to ground. Avoid an upward direction for lateral conductors interconnecting air terminals. Turn conductors with a radius of at least 8 inches at an included angle not more acute than a right angle. Space down conductors around buildings periphery as evenly as permitted. Conceal down conductors from air terminals to grounds within the reinforced concrete columns. Bond all reinforcing steel within the columns and within a radius no less than 6 feet from the columns to the down conductor.
FASTENERS
Place fasteners amply strong for rigid, permanent support no more than 3 feet on center of vertical on down conductors and horizontal conductors.
Air terminals shall be adhered to all mechanical roof top mounted equipment using M-1 Structural Sealant or approved equal.
CONDUCTOR GUARDS
Protect exposed down conductors to 8 feet above ground with schedule 80 PVC, copper or brass pipe firmly fixed to masonry. Connect top of metal guard electrically to conductor.
GROUNDING METAL ELEMENTS
Bond into protection system all metal caps, breechings, or other metal masses that are a permanent part of the construction, as required by Underwriters' Lab. Code.
GROUNDING OF METAL ELEMENTS
Interconnect and ground to the conductor system all metal ventilators, bent stacks, pipes, roofing or siding, spandrels, ridge rolls, valleys, crickets, eaves, troughs, down-spouts, ducts, clothes chutes, cold water supply piping, and any other metallic object or surface of a size presenting a capacitance hazard.  Protection telephone lines, electric service, radio, television or other masts or wires entering the building by establishing a common ground and use of a proper lightning arrester.
METAL USED
All conductor materials: braided copper conductors, or copper clad steel conductors or aluminum for roof conductors only (refer to section 2.2.A.2).   
Aluminum conductors will be allowed on the roof top only with copper down conductors. Provide proper bimetal fittings as needed for every transition.
Metal flashing will not be allowed to be a substitute for secondary conductors.
COORDINATION WITH OTHER TRADES
Lightning Protection Contractor: coordinate the placement of his work with the General Contractor and Electrical Contractor.
BONDING
It is the responsibility of the lightning protection installer to assure a sound bond to the main water service and to assure interconnection with other building ground systems, including 	both telephone and electrical and also to insure that proper arresters have been installed on the power service.
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