SECTION 26 56 69 – LED FIELD SPORTS LIGHTING	1
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RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
INSTRUCTIONS TO BIDDERS
By submitting a bid on the Base Bid and the Alternates, each bidder certifies that the bids meet the requirements within this specification without any exclusions, modifications, or deviations.
SUMMARY
Section Includes:
North Augusta GreenJackets Ballpark field sports lighting using a Light Emitting Diode (LED) Lighting source. 
Pole Locations:  Use existing under construction and design locations.  New pole locations are not acceptable.
Sports lighting venues:
Baseball – infield.
Baseball – outfield.
Related Requirements:
Section 00 31 32 “Geotechnical Data”:  For geotechnical report commissioned specifically for the site at hand.
Alternates:  LED light source to meet the following:
Base Bid:   70 foot candles infield and 50 foot candles outfield.
Alternate # 1:  Increase structural capacity of poles & racks only to enable future upgrade to MLB spec lighting to 100 fc infield/70 fc outfield.
Alternate # 2:  Remote Lighting Controls – Go to a wireless control system.
Alternate # 3.1: Infield Canopy RGB Color Option - Static Color Scenes – change to primary colors.
Alternate # 3.2: Infield Canopy RGB Color Option - Theatrical Lighting Scenes – sparkle; limited scenes for player introductions, home runs, special events.

ACTION SUBMITTALS
Product Data:  For each specific product and component marked to indicate compliance with the requirements.
Shop Drawings:  
Indicate field layout with pole locations.
Outline of field being lighted, as well as pole locations referenced to the center of the field.  
Illuminance levels at grid spacing.
Pole height, number of fixtures per pole, horizontal and vertical aiming angles, as well as luminaire information including wattage, lumens, and optics
Height of light test meter above field surface. 
Summary table showing the number and spacing of grid points; average, minimum and maximum illuminance levels in foot candles (fc); uniformity including maximum to minimum ratio, coefficient of variance (CV), coefficient of utilization (CU) uniformity gradient; number of luminaries, total kilowatts, average tilt factor; light loss factor.
Egress lighting in open seating, aisle ways, open concourses, open seating (not under a canopy) and outfield plaza/walking areas.
Environmental Light Control:  Environmental glare impact scans showing the maximum candela from the field edge on a map of the surrounding area until 1000 candela or less is achieved.  Design shall require less than 1000 candela to both batter and outfielders.
Photometric Data:  Provide photometric report for all luminaire types proposed showing horizontal and vertical axial candle power to demonstrate the capability of achieving the specified performance.  Reports shall be certified by a qualified independent testing laboratory with a minimum of five years experience or by a manufacturer’s laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.  Include a summary of the horizontal and vertical aiming angles for each luminaire.
Control and Monitoring System:   Provide written definition and schematics for automated control system to include monitoring.  Include the following:
INFORMATIONAL SUBMITTALS
Delegated Design Submittal:  Pole structural calculations and foundation design showing foundation shape, depth backfill requirements, reinforcement, and anchor bolts.  Indicate pole base reaction forces on the foundation drawing along with soil bearing pressures.  Include analysis data signed and sealed by the South Carolina licensed and qualified professional engineer responsible for their preparation.
Qualification Data:  For qualified professional engineer.
Manufacturer References:  Provide a list of projects where the technology and specific fixture proposed for this project have been installed.  Include project name, project city, installation date, and, contact name and contact phone number. 
CLOSEOUT SUBMITTALS
Warranty:  Sample of actual warranty.
QUALITY ASSURANCE
Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by field sports lighting manufacturer for both installation and maintenance of units required for this Project.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
DELIVERY, STORAGE, AND HANDLING
Deliver, store, and handle products in accordance with field sports lighting requirements.
WARRANTY
Special Warranty:  Manufacturer's customized form, without monetary limitation, in which manufacturer agrees to repair or replace components of LED field sports lighting system that fail in materials or workmanship within specified warranty period.  Warranty shall cover full parts, labor, lift, shipping, and any other associated cost to maintain system for 25 years. 
Field sports lighting manufacturer shall cover the entire system for 25 years from the date of Substantial Completion.  Field sports lighting manufacturer shall maintain specifically-funded financial reserves to ensure fulfillment of the warranty for the full term.  
Warranty does not cover weather conditions events such as lightning or hail damage, improper installation, vandalism or abuse, unauthorized repairs or alterations, or product made by other manufacturers.
Warranty includes guaranteed light levels not to drop below specified target values for a period of 25 years. 
Control and Monitoring:  Provide a remote on/off control system for the field sports lighting system proactively monitored to detect luminaire outages over a 25-year life cycle.
Warranty and Guarantee Commencement Date:  From date of Substantial Completion.
PRODUCTS
MANUFACTURER
Subject to compliance with requirements, provide complete LED Field Sports Lighting assembly by one of the following:
Ephesus Sports Lighting Products.  www.ephesuslighting.com 
Musco Sports Lighting, LLC.  www.musco.com 
Phillips Lighting.  www.usa.lighting.phillips.com 
Southern Lighting Source.  www.southernlightingsource.com  
Basis-of-Design:  Subject to compliance with requirements, provide products by the following or comparable products by another qualified manufacturer:
Manufacturer:  Musco Sports Lighting, LLC.
Address:  2107 Stewart Road; Post Office Box 260; Muscatine, Iowa 52761; voice:  800 756 1205; facsimile:  800 374 6402.
Approved Product:  Musco’s Light-Structure SystemTM with TLC for LEDTM
Other qualified manufacturers may include Ephesus Sports Lighting Products and Southern Lighting Source.
PERFORMANCE REQUIREMENTS
Design Standard:  Lighting designs shall comply with or exceed Minor League Baseball Lighting Standards.
Illumination Levels and Design Factors:  Playing surfaces shall be lit to an average target illumination level and uniformity as required.  Lighting calculations shall be developed and field measurements taken on the grid spacing with the minimum number of grid points required.  Appropriate light loss factors shall be applied and submitted for the basis of design.  Average illumination level shall be measured in accordance with the IESNA LM-5-04 (IESNA Guide for Photometric Measurements of Area and Sports Lighting Installations).  Illumination levels shall not drop below desired target values in accordance to IES RP-6-15, Page 2.  
Maintained Average Illuminance:  Guaranteed for the full warranty period.
Color:  The lighting system shall have a minimum color temperature of 5700K and a CRI of 75.
Mounting Heights:   To ensure proper aiming angles for reduced glare and to provide better playability, minimum mounting heights shall be as necessary to comply with requirements based on photometric report and ability to ensure the top of the field angle is a minimum of 10 degrees below horizontal. 
Wind Loads:  Wind loads to be calculated using ASCE 7-10, a design wind speed of 120 miles per hour or greater where indicated and exposure category C.
Foundation Design:  The foundation design shall be based upon Geotechnical Data prepared for the site.
Seismic Performance:  Field sports lighting assemblies shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
The term "withstand" means "the field sports lighting assembly will remain in place without separation of any parts when subjected to the seismic forces specified”.
Seismic Component Importance Factor:  1.5.
Egress lighting shall have a minimum of 1 foot candle (horizontal at floor or grade) for aisle ways, open concourses, open seating, outfield plaza/walking areas. 
ENVIRONMENTAL LIGHT CONTROL
Light Control Luminaires:  Utilize spill light and glare control devices including, but not limited to, internal shields, louvers and external shields.  No symmetrical beam patterns are accepted.
Glare Control:  Maximum candela at a distance of 150 feet shall be better than that of a comparable HID design in accordance with Minor League Baseball Lighting Standards.
SPORTS LIGHTING SYSTEM CONSTRUCTION
Manufacturing Requirements:  Design and manufacture components as a system.  Factory assemble, aim, wire, and test luminaires, wire harnesses, drivers, and other enclosures.
Durability:  Construct exposed components of corrosion resistant material and/or coated to prevent corrosion. 
Exposed Carbon Steel:  Hot dip galvanize in accordance with ASTM A123. 
Exposed Aluminum:  Powder coat with high performance polyester to AAMA 2603 or anodize to AAMA 611 Class I. 
Exterior Reflective Inserts:  Anodize, coat, and protect from direct environmental exposure to prevent reflective degradation or corrosion. 
Exposed Hardware and Fasteners:  Stainless steel of 18-8 grade or better, passivated and coated with aluminum-based thermosetting epoxy resin for protection against corrosion and stress corrosion cracking. 
Structural Fasteners:  Carbon steel and hot-dipped galvanized in accordance with ASTM A153 and ISO/EN 1461.  Mechanical or electro-plated galvanizing not permitted or accepted.
Wiring:  Enclose within the cross-arms, pole, or electrical components enclosure.
System Description:  Lighting system shall consist of the following: 
Galvanized steel poles and cross-arm assembly.  
Three poles are supported off the ballpark’s steel structure.
One light system with support frame sits on the left filed outfield clubhouse building roof.
Two poles extend to ground level and use foundation supports.
Top of each pole/rack shall be able to be accessed without the use of a crane.  Future crane access is not possible thus climbing steps and pole top cages are required.
Non-approved pole technology: 
Square static cast concrete poles will not be accepted.  
Direct bury steel poles which utilize the extended portion of the steel shaft for their foundation will not be accepted. 
Lighting Systems Foundations.  
For a foundation using a pre-stressed concrete base embedded in concrete backfill, the concrete shall be air-entrained and have a minimum compressive design strength at 28 days of 3,000 PSI or greater as necessary to comply with delegated design engineered structural design.  Piers and concrete backfill shall bear on and against firm undisturbed soil.
For anchor bolt foundations or foundations using a pre-stressed concrete base in a suspended pier or reinforced pier design pole erection may be acceptable after approval by the delegated design engineer. 
Provide drivers and supporting electrical equipment. 
Locate and mount remote drivers and supporting electrical equipment in accordance with LED Field Sports Lighting manufacturer’s requirements above grade in aluminum enclosures.  The enclosures shall be touch-safe and include drivers and fusing with indicator lights on fuses to notify when a fuse is to be replaced for each luminaire.  Disconnect per circuit for each pole structure shall be located in the enclosure. 
Provide surge protection at the pole equal to or greater than 40 kA for each line to ground (Common Mode) as recommended by IEEE C62.41.2_2002.
Provide wire harness complete with an abrasion protection sleeve, strain relief, and plug-in connections.
Luminaires, visors, and cross-arm assemblies shall withstand 150 mph winds and maintain luminaire aiming alignment.
Control Cabinet:  Provide remote on-off control and monitoring of the lighting system.  
Provide lightning grounding in accordance with NFPA 780 and be UL Listed per UL 96 and UL 96A.
Provide integrated grounding via concrete encased electrode grounding system. 
If grounding is not integrated into the structure, supply grounding electrodes, copper down conductors, and exothermic weld kits.  Size electrodes and conductors as required by NFPA 780.  The grounding electrode shall be minimum size of 5/8 inch diameter and 8 feet long, with a minimum of 10 feet embedment.  Connect grounding electrode to the structure by a grounding electrode conductor with a minimum size of 2 AWG for poles with 75 feet mounting height or less, and 2/0 AWG for poles with more than 75 feet mounting height.
Lamps:  LED lamps of correct size, wattage, color, and characteristics to meet requirements.
Safety:  System components shall be UL listed for the appropriate application.
ELECTRICAL
Electric Power Requirements for the Sports Lighting Equipment:
Electric power:  480 Volt, 3 Phase
Maximum Total Voltage Drop:  Voltage drop to the disconnect switch located on the poles shall not exceed three (3) percent of the rated voltage. 
CONTROL 
Instant On/Off Capabilities:  System shall provide for instant on/off of luminaires.
Lighting Contactor Cabinets:  Construct of NEMA Type 4 aluminum, labeled to match field diagrams and electrical design.  Provide manual off-on-auto selector switches. Control of fixtures shall be hard wired not wireless control.
Dimming:  Advanced control for a full range of theatrical effects and dimming.  Provide system trouble-free communication interface to allow DMX control.  Provide DMX touchscreen panel controller, and other optional controllers.
Remote Lighting Control System:  System shall allow Owner and users with a security code to schedule on/off system operation via a web site, phone, fax, or email up to ten years in advance.  Provide and maintain a two-way TCP/IP communication link.  Trained staff shall be available 24/7 to provide scheduling support and assist with reporting needs. 
Provide for Owner’s options to assign various security levels to schedulers by function and/or fields.  This function shall be flexible to allow a range of privileges such as full scheduling capabilities for all fields to only having permission to execute “early off” commands by phone.  Scheduling tool shall be capable of setting curfew limits.
Controller shall accept and store 7-day schedules, be protected against memory loss during power outages, and shall reboot once power is regained and execute any commands that would have occurred during outage.
Include the following:
Individual control of each fixture. 
Health monitoring of each fixture. 
Dimming of each fixture to allow user to set up lighting scenes for game, practice, clean up, and special events. 
Scheduling of lighting system. 
Provide limited theatrical lighting scenes for player introductions, home runs, and special events via DMX or wireless Mesh networks. 
EXECUTION
EXAMINATION
Examine substrates areas and conditions, with field sports lighting manufacturer and Installer present, for compliance with requirements for construction, connections, and other conditions affecting performance of the Work.
Examine locations of electrical connections.
Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION, ERECTION, AND CONNECTION
Install, erect, and connect field sports lighting assemblies in accordance with field sports lighting manufactures published instructions and action and informational submittals.
FIELD QUALITY CONTROL
Illumination Measurements:  Upon substantial completion of the project and in the presence of the Contractor, Architect, Consulting Engineer, Owner's Representative, and Manufacturer's Representative, take and verify illumination measurements.  Conduct illumination measurements in accordance with IESNA LM-5-04.
Field Light Level Accountability
Light levels shall be guaranteed not to fall below the target maintained light levels for the entire warranty period. 
The field sports lighting manufacturer shall be responsible for an additional inspection one year from the date of Substantial Completion of the lighting system and shall utilize the Owner’s light meter in the presence of the Owner.
The field sports lighting manufacturer shall be responsible for any and all changes needed to bring these fields back to compliance for light levels and uniformities.  The field sports lighting manufacturer will be held responsible for any damage to the fields during these repairs.
Correcting Non-Conformance:  If, in the opinion of the Owner or his appointed Representative, the actual performance levels including foot candles and uniformity ratios are not in conformance with the requirements of the performance specifications and submitted information, the field sports lighting manufacturer shall make adjustments to meet specifications and satisfy Owner at no additional cost.
MAINTENANCE
Maintenance:  The field sports lighting manufacturer shall monitor the performance of the lighting system, including on/off status, hours of usage, and luminaire outage, for 25 years from the date of Substantial Completion.  All parts and labor shall be covered under the 25-year Warranty.
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