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SECTION 26 41 00 – LIGHTNING PROTECTION SYSTEMS
GENERAL 
WORK INCLUDED 
System design.
Air terminals, interconnecting conductors, and other system components and accessories.
Grounding and bonding for lightning protection.
System inspection and certification.
RELATED WORK
This Section shall be used in conjunction with the following other specifications and related Contract Documents to establish the total requirements for lightning protection systems. 
Section 26 00 00 - Basic Electrical Requirements
Section 26 05 33 – Raceways, Conduit, and Boxes
Section 26 05 26 - Grounding
In the event of conflict involving requirements of lightning protection systems between this Section and any other Sections, the provisions of this Section shall govern.
APPLICABLE CODES AND STANDARDS
The materials and installation shall conform to the minimum requirements and latest revisions of the following codes, standards and regulations wherein they apply:
NFPA 70 - National Electrical Code
UL 96 - Lightning Protection Components
UL 96A – Installation Requirements for Lightning Protection Systems
NFPA 780 - Lightning Protection Systems
LPI 175 - Standard of Practice for the Design - Installation - Inspection of Lightning Protection Systems
Texas Department of Insurance (TDI)
SYSTEM DESCRIPTION
Lightning Protection System:  UL 96A Master Labeled system consisting of air terminals on roofs, roof mounted mechanical equipment, stacks, bonding of structure and other metal objects; grounding electrodes; and interconnecting conductors.  Lightning protection systems shall be incorporated into the building system by the lightning protection contractor as required for a complete master labeled system.
QUALIFICATIONS
Manufacturer:  Company specializing in lightning protection equipment with minimum three years documented experience and member of the Lightning Protection Institute. 
Installer:  The Contractor for the work covered by this specification shall be recognized as being regularly engaged in the design and installation of lightning protection systems.  The Contractor must have minimum three years documented experience and member of the Lightning Protection Institute (LPI).  Installer shall be a certified LPI master installer of lightning protection systems.
COORDINATION
Coordinate the work of this Section with concrete, roofing and exterior and interior finish installations.
Coordinate all provisions for down conductors and system connections with all trades.
SUBMITTALS 
Provide submittals for the following information in addition to and in accordance with Section 26 00 00, Basic Electrical Requirements, and  Division 01 for submittal requirement.
Shop drawings showing layout of air terminals, grounding electrodes, and bonding connections to structure and other metal objects.  Include terminal, electrode, and conductor sizes, and connection and termination details.  
Shop drawings shall include locations of conductors, roof penetrations, floor penetrations, etc., and their compatibility with provisions made during the construction.  Once the contract has been established the Contractor shall make a review of provisions being made for the system installation and comment, in writing, with changes or compliance within two weeks of finalizing the contract.  Contractor shall coordinate locations of conductors in walls and all penetrations with the appropriate trades:  Failure to coordinate these requirements shall not relieve lightning protection Contractor from properly completing its work.  This Contractor shall employ the proper trades to provide the chases in walls and roof and floor penetrations required to install the conductors if not coordinated before the floors, walls and roof are installed.
Product data showing dimensions and materials of each component, and include indication of listing in accordance with UL 96.
As Built Record Drawings:  The Contractor shall maintain a master set of As Built Record Drawings that shows changes and any other deviations from the Base Drawings in accordance with Section 26 00 00.
Documentation of compliance with requirements of Texas Department of Insurance for windstorm rating for location of installation. 
Copy of UL Master Label Certifications in O&Ms
MASTER LABEL
The system design shall equal to or exceed the requirement of UL 96A for a Master “C” Label.  Upon completion, the lightning protection systems shall be inspected by a representative of Underwriters Laboratories, Inc.  The lightning protection systems must pass UL inspection and wear UL label.
WARRANTY
Provide a warranty for material and installation per Section 26 00 00, Basic Electrical Requirements, unless a longer warranty period is required in specific product specifications.
PRODUCTS 
GENERAL
The system provided under this specification shall be the standard product of a manufacturer regularly engaged in the production of lightning protection systems and shall be the manufacturer’s latest approved design. 
Materials used in connection of the installation of the lightning protection system shall be proved for lightning protection systems by UL.  No combination of materials shall be used that form an electrolytic couple of such nature that corrosion is accelerated in the presence of moisture.  Where unusual conditions exist which would cause corrosion of conductors, conductors with protective coatings or oversized conductors shall be used.
Where a mechanical hazard is involved, conductor size shall be increased to compensate therefore, or suitable protection shall be provided.  The conductors may be protected by covering them with molding or tubing made of nonmetallic material.
Aluminum materials may not be used except on roofs that utilize aluminum roofing components.  When aluminum materials are used, provide all materials of aluminum composition to ensure compatibility, except down conductors and grounding.  Provide copper down conductors with bimetal transition at the roof assembly rated for the application.
CONDUCTORS
 A.	Except where shown or specified to be aluminum, lightning protection conductors shall be copper and designated as being 98 percent conductive when annealed. Conductor minimum sizes are listed in Tables 3-4 and 3-5 of NFPA 780. Main conductor and secondary conductor cable sizes shall be the same.  Where conductors are placed in contact with aluminum building materials such as parapet wall cap or siding, provide aluminum conductors.  
0. Air terminals shall be nickel-plated solid copper with tapered bullet point tips (in lieu of sharp point tips). Minimum air terminal size shall be 5/8-inch diameter by 24 inches long.  Where air terminals longer than 24 inches are required, solid copper rods of the appropriate length with threaded ends may be securely attached to the air terminals for extensions.  Provide a three-leg tripod brace for each air terminal at an open roof location.  Secure the triangular brace to the roof in a manner approved by the roof vendor.  Other air terminals shall have a bipod brace.  Conductor connections to air terminals shall be bolted.
GROUND ROD
A ground ring (i.e., counterpoise) system shall be installed under Section 26 05 26, Grounding and Bonding.  The extent of the ground ring system is indicated on the Drawings.  Connect lightning protection system down-leads to the ground ring.  New ground rods shall comply with the requirements listed in Section 26 05 26, Grounding and Bonding.
CONNECTIONS
Make below-ground and concealed connections with exothermic welded connections.  
Visible connections shall be made with cast bronze bolted pressure connectors which use stainless steel or silicon bronze bolts.  
Connectors shall be:  
Thompson No. 424B (4-inch parallel clamp) for conductors.
Thompson No. 702 bonding plate
Thompson No. 637 cross-run clamp, or similar heavy-duty clamps.  
Equivalent clamps by other manufacturers.
Use stainless steel. Bronze materials shall be used to connect to aluminum products or structures, such as exposed metallic stacks.
Fittings.  Shall, except cable holders, be heavy-duty made from bronze castings.  Pressure plates made from stamped or pressed metal parts, or fittings utilizing crimp-type pressure devices will not be allowed.  Bolts, screws, and related type hardware shall be stainless steel.
Transitions. Make transitions from aluminum to copper conductors using approved, UL-Listed AL-to-CU connectors approved for the purpose and conductors to be joined or spliced.
ROOF PENETRATIONS
Roof penetrations shall be accomplished with through-roof fittings specially designed for this purpose.  Through-roof fittings shall utilize solid rods with appropriate hardware.  Fittings shall incorporate a positive means for sealing around the rod.
Surge Protection DEvices
Coordinate with switchgear or service entrance equipment supplier for selection and installation of surge protection device suitable for use at service entrance and as required to obtain UL 96A Master Label.
EXECUTION 
GENERAL
Design and install a complete lightning protection system consisting of air terminals, conductors, connectors, attachments, grounding and necessary appurtenances to comply with minimum requirements listed in the referenced standards. The system shall be installed in a neat workmanlike manner and without interfering with other building systems.
Provide a coordinated installation of the lightning protection system and the grounding system. Refer to Section 26 05 26 for Grounding and Bonding. 
DELIVERY, STORAGE AND HANDLING
Deliver materials in original factory packaging.
Handle material carefully and per manufacturer's instructions to avoid damage.
Store in a clean dry space and protected from weather, moisture, mud, and damage.
EXAMINATION 
Verify that surfaces are ready to receive work.
Verify that field measurements are as shown on the shop drawings.
Beginning of installation means installer accepts existing conditions.
PROTECTION OF SURROUNDING ELEMENTS 
Protect elements surrounding work of this Section from damage or disfiguration.
CONDUCTORS 
Install in accordance with manufacturer's instructions.  Conceal down conductors. Concealed down conductors shall be installed in continuous insulating PVC raceways.  Metallic raceways shall not be used. Down lead conductors shall be copper. 
PVC conduit shall not be installed in plenums.  If PVC conduit has to be installed in plenum space, the PVC conduit shall have fire rated walls installed creating a chase space for the conduit.
Provide conductor loop for lightning protection system at building roof(s). Bond conductor loop to down-lead conductors. Bond air terminals and roof equipment to conductor loop in accordance with this Section.  Where conductor loop is placed in contact with aluminum building materials such as parapet wall cap or siding, transition to aluminum conductor or provide all-aluminum conductor(s) for roof loop.
Secure conductors to the roof or other structure at a maximum interval of 3 feet.
Conductor Installation:  Shall be hidden from street view wherever practical.  Main down-leads and roof risers shall be concealed within the building columns or walls.  Concealed leads shall be run in continuous, insulating PVC raceways from above roof to 24 inches below finished grade, with no conductor splices or connections.  Metallic raceways, fittings, etc. that would form electrically inductive chokes shall not be used.
Where loop conductors at roof are aluminum, connect to loop using aluminum conductors with approved connectors, then transition to copper conductors when no longer in contact with aluminum building materials such as parapet wall cap or siding.
No bend of a conductor shall form an angle beyond 90 degrees nor shall have a bend radius less than 8 inches per NFPA 780.
AIR TERMINALS
Air terminal height and support shall be in compliance with the requirement of NFPA 780.
Air terminals shall not be mounted such they have to be moved to perform maintenance on the equipment they protect.
Air terminal shall be designed and installed to withstand wind speeds for location of installation in compliance with Texas Department of Insurance (TDI) Wind Speed requirements. 
GROUND RODS
A ground ring (i.e., counterpoise) system shall be installed under Section 26 05 26, Grounding and Bonding.  The extent of the ground ring system is indicated on the Drawings.  Connect lightning protection system down-leads to the ground ring.  New ground rods shall comply with the requirements listed in Section 26 05 26, Grounding and Bonding.
GROUND RING ELECTRODE
A ground ring electrode encircling the building or structure shall be installed.  Lightning protection system’s down conductors shall be connected to the ground ring electrode.
Interconnect lightning protection ground ring electrode with building ground electrode system.
0. [bookmark: _GoBack]ROOF CONNECTIONS Except where specified or shown to use aluminum conductor, make direct connections to lightning protection system with copper conductor for roof mounted equipment, enclosures, mast, and fan stacks. Provide bonding jumpers across equipment mounting isolators and ductwork isolators to provide a complete ground path.
Bond roof air terminals to lightning protection system down-lead conductors or conductor loop.
Bonding. Metallic objects and systems at roof levels, elsewhere on the structure, and conductive members of the structure shall be completely bonded.  Metallic vent pipes at roof that do not extend further than 9 inches above the roof level do not require bonding, except as required to receive a UL-Master Label.
Primary bonds for metal bodies of conductance shall be bonded with appropriate fittings and full-size conductor and shall consist of, but not be limited to, the following: roof exhaust fans, fresh air intakes, antenna masts for TV, metal stacks, etc.
Metal bodies of inductance located within six feet of a conductor or object with primary bond, shall be bonded with secondary cable and fittings. Typical of these are:  roof flashings, parapet coping caps, gravel guards, isolated metal building panels or siding, roof drains, down spouts, roof ventilators, exterior balcony handrails, lower level miscellaneous metals, etc.
All antennas shall be grounded.
ROOF ATTACHMENT AND PENETRATIONS
Roof penetration.  Contractor shall inform Owner's representative, in advance, of any required roof penetrations and shall obtain approval.  Wherever the system penetrates the roof, approved through-roof fittings or sleeves shall be furnished by the lightning protection contractor and installed by the roofing contractor.  All patching masonry and structural work shall be furnished and installed by the general contractor.
All attachments to roofs must be in strict accordance with the roof manufacturer’s recommendations.  
Submit details of roof attachments and penetrations to the appropriate roof manufacturer for approval prior to installation.  
Once the lightning protection system installation is complete, engage the appropriate roof manufacturer to inspect roof attachments and penetrations on that manufacturer's roof.
Subsequent to this inspection, the roof manufacturer shall furnish the Owner with a letter indicating that lightning protection system component roof attachments and penetrations are satisfactory and that such attachments and penetrations will not reduce the manufacturer's warranty on the roof.  
Fees for services or inspections provided by the roof manufacturer to accomplish the above related requirements shall be at the expense of the Contractor.
Occupied areas. In general, lightning protection system down-leads and other conductors shall not be routed through occupied spaces or through the ceiling or plenum-space above occupied areas. Through-roof penetrations into ceiling spaces or plenums above rooms or areas intended for occupation shall not use exposed down-leads or conductors. Through-roof penetrating assemblies and associated down-leads and conductors above occupied areas shall completely enclose the lightning protection assemblies, components, and conductors in PVC raceway.
COVER-UP INSpECTION
Prior to cover-up of concealed components and connections, notify the Owner so that a cover-up inspection can be performed.  Correct any deficiencies prior to concealment of components and connections.
INSPECTION AND MASTER LABEL 
Upon completion, the lightning protection systems shall be inspected by a representative of the Owner.
The Contractor shall provide inspection and corrective services for the lightning protection system to receive a UL 96A Master "C" Label. The inspection shall cover all points of the lightning protection system, and shall include the following.
Conformance to standards and specifications.
Completeness of installation.
Quality of workmanship.
System integrity.
Conductors and system components securely fastened and protected against mechanical displacement.
Continuity testing of conductors, bonds, and connections.
System resistance to ground.
Other requirements as stipulated by the Owner at the time of inspection.
If the system does not pass UL inspection, the Contractor must make corrections to the system in order to pass inspection.
Certification. Installation of the system shall be certified as correct in accordance with these specifications.  Master Installer shall certify in writing on Form LPL-175A, covering jobsite witness of Grounding connections, and at completion of job on Form LPI-175B covering post-installation inspection that system is complete as specified.  Contractor shall furnish Owners with above Certificates of LPI Code Compliance, together with UL Master Label "C" Certificate.  Job will not be accepted without these Certificates
Provide UL Master Label in O&Ms for Owner records. 
CONFICTS
In the event a conflict exists between this specification and any of the referenced standards, the requirements of referenced standards govern.  Necessary variances or corrections shall be made at the expense of the lightning protection contractor in order to obtain UL Master Label.
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