((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 16528 (26 56 68)

SPORTS LIGHTING

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Provide all labor, materials, necessary equipment and services to complete the Sports Lighting work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as "NIC ITEMS".

B. Provide luminaires complete with lamps, required ballast’s, lighting arrestors, poles and all required accessories.

C. Submit shop drawings and catalog cuts for each item scheduled, including but not limited to, dimensioned drawings, photometric characteristics, ballast specifications, finish, mounting accessories and lamp requirements.

D. Submit the luminaire manufacturer's computer point-by-point diagram indicating the foot-candle readings to be achieved after completion of the installation and aiming of the fixtures for all sports field lighting.

E. Submit the luminaire manufacturer's degree aiming diagram for use by the Project Consultant for all sports field lighting.

1.2 SUBMITTALS

A. Submit shop drawings and product data under provisions of Section 01330, “Submittal Procedures”.

B. Shop Drawings:  Materials shall not be purchased until approved.  Include copy of ballast warranty for each type of ballast required.

C. Manufacturer's Data: Fixture brochures shall contain manufacturer's name, catalog illustration and number, dimensions, details, ballast and diffuser information, metal gages, pre-treatment and paint data, UL-ETL approval and connection details.  Provide EPA wind loading for each type of pole specified.

D. Shop Drawings and supporting calculations relating to illumination, foundation and wind pressure loading shall be signed and sealed by a Florida Licensed Professional Engineer.

1.3 PRODUCT HANDLING

A. Conform under provisions of Section 01663, “Product Delivery, Storage and Handling Requirements”.

B. Deliver fixtures and poles sufficiently in advance of installation to prevent delay of work.

C. Store all materials in closed building, in original packaging, protect from damage and the elements.

1.4 SPORTS FIELD CONTROLS

A. Each sports field lighting system:  Automatic time based control to turn on and off thru electrically operated mechanically held lighting contactors as detailed on the drawings with manual override capablility.  Provides the following function from a single control station, with multiple control stations as indicated:
1. Control Station:  Key-operated master switch, manual push-button controls, and system status indicator lights. (Refer to 1.8.B.5)
1.5 RELATED WORK

A. Section 02586 - Exterior Electrical Work Underground.

B. Section 16120 - Wire and Cables.

C. Section 16137 - Pull and Junction Boxes.

D. Section 16138 - Outlet Boxes.

1.6 QUALITY ASSURANCE 

A. Conform under provisions of Section 01430, “Quality Assurance”.

B. All luminaires:  UL labeled.

C. Fuse all ballast with dual element type fuses or manufacturer’s required fuse.

D. Ballast’s to conform to N.E.C., high power factor, CBM and ETL approved, non-attenuating voltage as required or specified.

1. Selection and application of ballast’s by luminaire manufacturer to conform to ambient temperature of luminaire and luminaire quantity.

2. Provide fuses as specified in addition to any required internal thermal protection.

E. Sports field luminaire manufacturer to guarantee that the foot-candle levels indicated on his computer point by point diagrams will be achieved after proper aiming of the luminaires under provisions of manufacturer's degree aiming diagram.

1. If after installation, aiming and adjustment, the sports lighting does not provide the foot-candle levels indicated on the computer point diagrams, the sports luminaire manufacturer/contractor will, at no additional cost to the Owner, provide additional luminaires provided under this Contract and take any other action necessary (i.e. replace/add poles, wiring, switchgear, etc.) to remedy the lighting performance to achieve the guaranteed foot-candle levels.

F. Complete luminaire assembly shall resist wind pressures calculated per ASCE 7-05 for 140 mph wind, Category C, I= 1.15.

1.7 SUBSTITUTIONS

A. Submit under provisions of Section 01630, “Product Substitution Procedures”.

B. Substitutions may be considered when a product becomes unavailable through no fault of the contractor.

1.8 LIGHTING PERFORMANCE 

A. The manufacturer: supply lighting equipment to meet or exceed the following performance criteria:

1. Name of Facility:

(a) The performance criteria requires lighting equipment which will provide constant light levels guaranteed for 25 years.

	Area of Lighting
	Average Constant Light Levels
	Maximum to Minimum Uniformity Ratio
	Grid Points
	Grid Spacing

	Baseball Infield
	50 footcandles
	2:0:1.0
	25
	30’ x 30’

	Baseball Outfield
	30 footcandles
	2.5:1.0
	TBD
	30’ x 30’

	Softball Infield
	50 footcandles
	2:0:1.0
	25
	20’ x 20’

	Softball Outfield
	30 footcandles
	2.5:1.0
	TBD
	20’ x 20’

	Football
	50 footcandles
	2.5:1.0
	72
	30’ x 30’

	Track
	30 footcandles
	3:0:1.0
	48
	10’ x 10’

	Soccer
	30 footcandles
	3.0:1.0
	TBD
	30’ x 30’

	Basketball
	30 footcandles
	3.0:1.0
	50
	10’ x 10’

	Tennis
	50 footcandles
	2.0:1.0
	15
	10’ x 10’


2. Spill/Glare Light - Designated Areas

(a) Maximum spill light values - light levels: Do not exceed the designated maximum foot-candles or average foot-candles. 
B. LIFE CYCLE COSTS

1. Energy Consumption: The average kWh consumption for the field lighting system shall be (enter value according to project type) or less. Maximum kW consumption shall not exceed (enter value according to project type) . 

2. Complete Lamp Replacement:  Manufacturer shall include all group lamp replacements required to provide 25 years of operation based upon (enter value according to project type) usage hours per year. 

3. Preventative and Spot Maintenance:  Manufacturer shall provide all preventative and spot maintenance, including parts and labor for 25 years from the date of equipment shipment. Individual lamp outages shall be repaired when the usage of any field is materially impacted. Owner agrees to check fuses in the event of a luminaire outage. Manufacturer will, however, provide additional fuses (parts only) in order to comply with 25 year warranty.

4. Remote Monitoring System:  System shall monitor lighting performance and notify manufacturer if individual luminaire outage is detected so that appropriate maintenance can be scheduled. The manufacturer shall notify the owner of outages within 24 hours, or the next business day. The controller shall determine switch position (Manual or Auto) and contactor status (open or closed).
5. 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. Manufacturer shall 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.  

The owner may assign various security levels to schedulers by function and/or fields. This function must 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.

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.

6. Management Tools:  Manufacturer shall provide a web-based database of actual field usage and provide reports by facility and user group.

7. Communication Costs:  Manufacturer shall include communication costs for operating the controls and monitoring system for a period of 25 years.  

8. 25-Year Life Cycle Cost:  Manufacturer shall submit 25-year life cycle cost calculations as follows. Equipment price and total life cycle cost shall be entered separately on bid form. 
	a.
	Luminaire energy consumption

# luminaires x __kW demand per luminaire x .22(obtained from FPL) kW rate x <Enter #> annual usage hours x 25 years
	
	

	b.
	Cost for spot relamping and maintenance over 25 years

Assume <Enter # or assume 7.5 > repairs at $ <Enter $ or assume $1000 > each if not included
	+
	

	c.
	Cost to relamp all luminaires during 25 years

<Enter #> annual usage hours x 25 years / lamp replacement hours x $125 lamp & labor x # fixtures
	+
	

	d.
	Extra energy used without base bid automated control system

$ Energy consumption in item a. less base bid energy consumption of <Enter (a) from above x 15% > .
	+
	

	
	TOTAL 25-Year Life Cycle Operating Cost
	=
	


1.9 ALTERNATE SYSTEM REQUIREMENTS

A. Compliance to Specifications: Acceptance of a bid alternate does not negate the contractor and lighting manufacturer’s responsibility to comply fully with the requirements of these specifications. Any exceptions to the specifications must be clearly stated in the prior approval submittal documents. 

B. Light Level Requirements: Manufacturer shall provide computer models guaranteeing light levels on the field over 25 years.  If a constant light level cannot be provided, a maximum Recoverable Light Loss Factor of 0.70 shall be applied to the initial light level design to achieve the maintained light levels according to project type. For alternate systems, scans for both initial and maintained light levels shall be submitted.

C. Revised Electrical Distribution: Manufacturer shall provide revised electrical distribution plans to include changes to service entrance, panel and wire sizing if maximum kW consumption is not met.

D. Controls and Monitoring: Alternate manufacturer shall provide one hour meter per field in order to accurately measure field usage hours for the purpose of proactive scheduling of lamp changeouts.    
PART 2 PRODUCTS

2.1 LUMINAIRE ASSEMBLY

A. General Description:  

1. The luminaire assembly: consist of lamp, lamp socket, reflector, lens, lamp cone, reinforcing retaining ring, adjustable aiming mounting device, ballast, steel cross arms, integral wiring enclosed in rigid raceway, pole clamps and be Sportscluster Green/Light Structure Green luminaries as manufactured by Musco Sports Lighting, LLC or approved equal.

2. The structural coating: hot dipped galvanized ASTM A-123.

3. Spill-Light Control Devices:  Internal louvers and external baffles furnished by manufacturer and designed for secure attachment to specific luminaire.

B. Items to be submitted for consideration of an alternate luminaire assembly and lighting layout: as listed below. Failure to provide any of the following information with the alternate submittal will be grounds for rejection of the alternate. Provide each item listed below in the form of clear and concise statements and plans and drawings, which can be easily read and clearly lettered to correspond with the following list.  Provide all items assembled in the order indicated and secured or bound in a neat and orderly fashion for easy use and reference.  Bidders requesting to use equipment other than that specified: submit ten (10) days prior to bid opening the following:

1. Layout Drawing: Overall lighting layout design showing luminaire mounting heights.

2. Aiming Drawing: Light aiming point plan showing focus points and reflector types.

3. Luminaire Assembly Drawing: A drawing of the luminaire assembly and its interface to the required poles. The drawing shows size, strength, type of material, coating of all components, and hardware meet the following specifications:

(a) Structural Strength: Ensure the luminaire assembly, as show in the manufacturer's submittal, complies with SREF, current adopted edition, ASCE 7-05 and the Florida Building Code.

(b) Coatings:

(c) All component surfaces of the completed assembly, except for the reflector, hardware and fasteners: shall be not dipped galvanized ASTM A-123 or as ASTM A-153 as applicable.

(d) Reflector: of die cast aluminum.

(e) Hardware: of an approved corrosion resistant material or coating.

(f) Fasteners shall be stainless steel.

(g) Reflector and lamp supports: Fasten the reflector to the lamp cone with a reinforcing retaining ring containing an acrylic compressed fiber ring which centers and stabilizes the lamp in the reflector and provides a heat shield to protect the lamp socket from heat.

(h) Lens:

(i) Attach a removable lens to the reflector and be impact and thermal resistant glass.

(j) The lens rim: stainless steel and attached to the reflector with hinged cable or chain.

(k) Aiming:

(l) The manufacturer: provide a memory positioning device for each luminaire on the assembly which will be set at the factor by the manufacturer based upon computer calculated aiming information such that each assembly is delivered to the job site as one composite light source.

(m) The device: provide positions for the initial installation and provide 
for repositioning of the aiming after relamping.

(n) The manufacturer: supply drawings showing the aiming point locations of each luminaire.

(o) Field Alignment: Provide luminaire assembly from the factory to the job site as a unit, which may be universally oriented in a manner that the entire luminaire assembly can be field aimed as a single unit.

(p) Computer Models - Field Light Values:

(q) Manufacturer: submit a computer derived lighting scan, with spill/glare control showing point by point horizontal foot-candle levels, maximum to minimum ration, number of luminaires and initial lamp lumens.

(r) Manufacturer: submit with this computer derived lighting scan, information on the number and type of fixtures being used and kilowatt consumption for the lighting system.

(s) Computer Model - Extended Scans:

(t) Manufacturer: submit a computer derived lighting scan with spill/glare control showing the following:

(u) Point by point horizontal foot-candles.

(v) Point by point maximum foot-candles as explored in any plane.

(w) Manufacturer: submit these scans showing the above reading on a line 150 feet from the Boundary of the playing field.  Starting at the lower left hand corner of the field, the point by point foot-candle reading: show every 30 feet on the line and the maximum reading to be found anywhere on the line will be shown.  Also, show the average foot-candles on the line. These scans: reflect the spill light readings as defined in the spill light performance section.

(x) Equipment Model Numbers: Written statements of model number and manufacturer for all equipment. Submit a packet of descriptive literature on all equipment bid, as well as drawings and specifications of the luminaire assembly.


(y) Luminaire Assembly Warranty:  Written warranty from the manufacturer covering luminaire assembly and equipment replacement policy for a period of 25 years from the date of installation.


(z) Aiming Alignment Warranty: Written warranty from the manufacturing company headquarters covering the aiming alignment of the luminaire assembly for a period of 25 years from the date of installation.

(aa) Wind Load Engineer's Certification: By Florida Licensed Structural Engineer, independent of manufacturer, verify and stamp wind load test of luminaire assembly to meet or exceed structural wind pressures as specified in this section. 

(ab) Bidder: supply for the owner's review, a copy of the Underwriters Laboratory report covering the luminaire assembly being bid.


(ac) Verification of demonstrated Field Technology: The manufacturer must submit in writing documented proof showing a minimum of five (5) such similar lighting projects where the specifications outlined above for spill/glare control, field illumination values, and energy consumption have been met.  Include the project name, contact person and telephone numbers to reference such work.

(ad) Manufacturer's Guarantee: The manufacturer: submit in writing a letter guaranteeing compliance as to the above specifications. Provide a written explanation prior to bidding as to specified criteria for which non-compliance is anticipated and an explanation as to why the criteria should be waived.

2.2 LAMPS

A. Lamps: 1500 watt Metal Halide and meet ANSI designation M48PC-1500 BU and be Philips #MH1500BU or approved equal.

2.3 BALLAST

A. Remote: Provide individual ballast for each luminaire.  

1. A lead peak auto-regulating ballast and be available for use with 480-volt supply.

(a) Located remote from the luminaire crossarm and placed approximately fifteen (15) feet above ground level.

2. Ballast box must be a NEMA 3R ALUMINUM enclosure and must be manufactured by the luminaire assembly manufacturer and include all mounting hardware with the ballast box assembly.

B. Locate the remote ballast system described above on the same pole as the luminaire assembly in the NEMA 3R ALUMINUM enclosure with the capacitors and the capacitors will operate in ambient air not to exceed 70 degrees C as established by U.L. Test Standards. Adapt the assembly design to various standard ballast and must retain UL listing.  The ballast box: contain the lightning arrestors.

2.4 WIRING AND OVERCURRENT PROTECTION

A. All wiring on the luminaire assembly: meet National Electrical Code and pass from each luminaire on the assembly through protective enclosures to join in a common enclosure. Provide each luminaire with individual supplemental fuse protection located in ballast boxes or in adjacent metal enclosure.  Fusing must be U.L. listed.  In-line fusing will NOT be acceptable.

2.5 SPECIAL CONDITIONS

A. Codes: Luminaire assembly; UL listed and meet National Electrical Code and NEMA Publication 
FA-1.   Pole clamps are not UL listed.

B. Replacement Parts: The contractor/manufacturer; furnish 5 percent or 3 extra lamps and 6 extra fuses to the customer.

2.6 POLES

A. Wire Harness:

1. Strain Relief: Support the wiring harness at the top of the pole by a stainless steel wire mesh grip matched to the size of the harness. Provide no more than 13 conductors supported by a single wire mesh grip. If harness is longer than 65 feet, locate an interim wire mesh grip support approximately half way down the pole.

2. Strain Relief Slippage: Provide protection around the conductors, in addition to the insulation to protect from damage from the wire mesh grip and also to avoid slippage of the grip on the wire harness.  Clamp the wire mesh grip to the harness with a cable tie at the bottom of the grip to avoid loosening.

3. Pole Attachment:  Mechanically attach the wire mesh grip to the pole to an enclosed mounting loop so that it cannot accidentally be removed in any direction.

4. Spiral Winding:  The harness being supported by the wire mesh grip consists of multiple 14 gage THHN conductors and be continuously spiral wound and bound with mylar wrap to prevent slippage of individual conductors within the wiring harness.  Additionally, tightly wrap a cable tie around the harness at not more than 10-foot increments.

5. Wire Harness Casing:  Provide at 2 feet below the wire mesh grip and then covering the entire length of the wire harness an abrasion protective plastic casing attached around the wiring harness to protect the harness from striking and being abraded by the interior surface of the pole.

6. Labeling: Color-code and clearly label all wiring harness conductors.

7. Plug-Ins: Terminate each end of the wire harness into a plug-in with conductors sequenced consistent with the pattern of the wiring schematic provided by the manufacturer.

8. Testing:  Test all conductors and plug-ins for resistance under load, for continuity, schematic sequence, and for insulation integrity. Manufacturer: ship a copy of the test results with the wire harness. 

9. Grounding:  Include within the wiring harness one conductor for use as a grounding conductor. The grounding conductor: equal in size to the load carrying conductors.

B. Electrical Component Enclosure (ECE):

1. NEMA 3R ALUMINUM: Provide a NEMA 3R ALUMINUM rated gasketed enclosure to house the ballasts, capacitors, fuses, disconnect and distribution lugs.

2. Two Compartments: Divide the ECE into two (2) compartments.

(a) The upper compartment: houses the ballasts, capacitors, and fuses.

(b) The lower compartment: provide for the disconnect, distribution lugs, and connection of all circuits coming into and out of the ECE.

3. Galvanize: heavy hot dip galvanized to ASTM A-123 standards after fabrication to a thickness of not less than 3 mils.  Continuous galvanized materials will not be accepted.

4. Stainless Steel: All latches, hinges, and non-current carrying fasteners, either outside or inside the enclosure and further be coated with a clear thermoset polymer coating such as Empigard to prevent galvanic interaction.

5. Hinged Door Access: Attach the access door to the ECE by a full-length stainless steel hinge and secured when closed by lockable stainless steel latches.

6. Pole Attachment: Attach the ECE to the pole by means of a device, which is sufficient to align the ECE and support its weight. Provide a sealed joint with a non-threaded connection to provide wiring access from the pole to the ECE for both the primary and secondary circuits.  The connection: gasketed for watertight protection. Protect all wire passages to prevent wire abrasion or damage.

7. Capacitors: In the ECE, capacitor cases: made from zinc coated steel or aluminum and top coated with enamel. Provide each capacitor with a ground terminal welded to its case and connect such terminal to ground via a grounding wire. The capacitor case: make direct contact with surface of the ECE.

8. Disconnecting Device: provide within the ECE a UL listed disconnect such that electrical power to all equipment on the pole served by the feeder circuit is disengaged by the operation of one switch. The breaker: locate in a compartment separated from any capacitors or ballasts.

9. Lugs: The breaker: provide landing lugs for the conductors, which provide power to the pole.

10. Distribution Terminal Blocks: Manufacturer: provide a set of distribution terminal blocks which will be factory wired from the breaker to the blocks. These blocks: provide for termination of all ballast connection wiring.

11. Fusing: provide an individual fuse for each ballast conductor except neutral conductors, which will not be fused or switched.

12. Plug-In: Color-code and label all lamp supply circuits in the ECE and terminate into a UL recognized plug-in device in the lower compartment of the ECE in a manner suitable for plug-in to the wiring harness.

13. Wire Harness Connection: Attach the wiring harness circuits from the lamps to the ECE circuits by UL recognized plug-in connectors.

14. Grounding: provide in the ECE located in the lower compartment of the enclosure one equipment-grounding lug rigidly fastened to the enclosure, sized to accept up to a 1/0 conductor. Also, provide provisions in the upper compartment for a ground terminal of sufficient size to permit connection of the grounding conductors from the capacitors and the ground wire from the wiring harness.

15. Ballast Type: 

(a) Provide an individual ballast, for each luminaire.

(b) Provide a lead peak auto-regulating ballast and be available for use with _____ volt supply.
(c) Locate the ballast remote from the luminaire cross arm and place approximately 15 feet above ground level.

(d) Ballast box must be a NEMA 3R ALUMINUM enclosure and must be manufactured by the luminaire assembly manufacturer and include all mounting hardware with the ballast box assembly.

(e) The remote ballast system described above: locate on the same pole as the luminaire assembly in the NEMA 3R ALUMINUM enclosure with the capacitors and the capacitors operate in ambient air not to exceed 70 degrees C as established by UL Test Standards.  


(f) The assembly design: adaptable to various standard ballasts and must retain UL listing.

16. Drawings Attached: 

(a) The manufacturer: provide an electrical schematic of the ECE circuits, which schematic will be of a drable material and affixed to the inside of the ECE door for use by maintenance personnel.

17. Location: Attach the ECE to the pole with the lower end approximately 20 feet above grade at the pole foundation.

18. UL Listing: List the ECE by U.L. both for use with 90 degrees C rated supply conductors and as suitable for use in wet locations.

19. Surge arrestors: UL labeled and rated for 277/480V - 3 O - 4W as manufactured by General Electric or approved equal.

C. Pole Structure:

1. Safety Factors: Use AASHTO structural design criteria or ASCE 7-05 loading and ACI-318 criteria whichever is more stringent to determine the pole structural capacity.

2. Wind Factors: Design the pole and foundations to withstand wind loads per FBC latest edition.

3. Height and EPA: Design the pole to provide a mounting height above the surface at its foundation as shown on drawings and to be of sufficient strength to support the effective projected area (EPA) of the pole and all of the attached devices including, as applicable, light fixtures, cross arms, mounting brackets, ballast boxes, and any other devices which are to be attached to the pole.

4. Pole Material

(a)  For Steel Poles: 

(b) The pole shaft: high strength low allow tapered tubular steel with galvanized coating inside and out. 

(c) All connections of pole sections:  By slip fitting the top section over the lower section by a length of atleast 1 1/2 diameters.

(d) For Concrete Poles:

(e) Round spun concrete of sufficient strength to meet structural and installation strengths.

(f) Single Piece Construction.

5. Resistance to Corrosion: 

(a) Steel components of the pole: hot dip galvanized ASTM A-123, or ASTM A-153 as applicable.

(b) Steel portions of the pole: constructed such that all segments of the pole can be readily
heated to like temperatures in commercially available galvanizing methods. 

(c) To avoid problems of galvanize adherence to differing steel alloys, all steel components used for the pole must be of the same type steel. 

(d) All exposed steel components of the pole: maintain at least 18 inches above the surface of the ground to avoid exposure of the steel to the heavily moisture and oxygen laden air, both above and below the surface.

(e) Provide a cap to cover the top of the pole so that rain will not enter the interior of the pole.

(f) To avoid stress corrosion of the pole: no critical stress points of the steel portion of the pole within 18 inches of the ground.

D. Foundation:

1. Safety Factor: Use Broms safety factor of three (or UBC) in the foundation design.

2. Foundation Strength: Allow concrete to harden on any concrete portions of the pole in which steel components that provide tension strength are contained, for a minimum of 28 days before design loads of pole attachment are applied.

3. Concrete Material:

(a) The foundation of the pole: constructed of not less than 2,500 psi.

(b) Pre-stressed centrifically cast concrete poles: 9,500 psi concrete. 

(c) The steel reinforcement within the concrete: protected from slippage and exposure to oxidation through voids in the concrete or exposure of the steel through porous concrete material.  Provide cover as specified in ACI-318.

4. Soil Conditions: The design criteria for these specifications are based on soil conditions with 2000 psf soil at the surface. It is the contractor’s responsibility to notify the Owner of soil conditions other than sand, sand with 5 percent organic maximum and limerock. Excavate and remove material containing more than 5 percent organic encountered in area 6 feet diameter by 4 feet deep and fill with clean sand and compact.

E. Safety - Special Conditions

1. U.L. Listing: Provide a U.L. lighting for all electrical components from this connection to the feeder conductors, to its completion at the lamp socket including all connections. Base this listing upon U.L. testing and evaluation of the compatibility of the enclosures and the components for use in combination in this application in addition to the individual components being U.L. listed or recognized.

2. U.L. Test Report: Bidder: supply in advance of bid a copy of the complete Underwriters Laboratory report covering the entire luminaire assembly being bid for the Owner's review and retention.  Partial U.L. files will not be accepted per the requirements of U.L.

3. Codes: Sports Lighting Structure: meet National Electrical code and NEMA publication FA-1.

4. Warranty:

(a) Manufacturer's Warranty: Luminaire assembly; warranted in writing by the manufacturer for a period of twenty-five years and submit with the bid. Any parts that are found defective will be replaced free of any material or labor charges to the customer.

(b) Lamps are warranted not to fail for twenty-five years from installation date. If either 10% of lamps are out or any lamp outage impacts the playability of the field then lamps must be replaced, parts and labor included by the manufacturer.

(c) Aiming Alignment Warranty:  The alignment of the luminaires; warranted by the manufacturer against movement of the luminaire assembly for a period of twenty-five years from the date of installation. Manufacturer: responsible for labor charges for re-aiming during the warranty period.

(d) Warranty shall cover wind damage to fixtures up to 150 mph. Impact damage, however, is not included as part of the warranty.

(e) Manufacturer: furnish to the Owner of the facility 5 percent extra lamps and six (6) extra fuses for future use.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install lighting poles and standards as indicated, under provisions of the manufacturer's written instructions and with recognized industry practices to ensure that poles and standards comply with requirements and serve intended purposes.

B. Where poles/standards are indicated to be embedded in soil, set poles approximately 1/6 of pole length, but not less than 5'-6" depth below finish grade.

C. Set poles and standards plumb. Support adequately during backfilling or where anchored to foundations.

D. Grounding: See details on the drawings.

E. Weight and Size:  To permit ease of handling of material at the job site and to avoid damage to the existing facility, assure no single component of the pole is in excess of 12,000 pounds, nor be greater than 41 feet in length.

F. Backfill: Install the pole base in an excavation as prescribed by the Broms standards for foundation design.  Concrete backfill is required.

G. Metal Poles:  Foundation shall be designed to provide resistance as required by Broms Analysis, F.S. = 3.0.

H. Foundation:  Shall be designed and documented by a Florida Licensed Structural Engineer.

I. Assembly: Separate the pole base from the pole such that the base may be installed, properly plumbed, and enlarged as to the bearing surface by concrete backfill allowing for inspection prior to the attachment of the steel pole.

J. Electrical Wiring: Design the pole and the luminaires such that all wiring remains underground before entering the base of the pole and that no wiring is exposed to sun or weather as it transitions through the pole and to the ballast and on to each lamp. Provide a non-threaded hot-dip galvanized steel or concrete enclosed raceway for transition of the pole feeder conductors from the trench to the ECE.

K. Field Connections: Achieve all field electrical connections on the pole by UL listed plug-in or lug method of attachment from the load side of the breaker/disconnect to the lamp socket. Connect the feeder and grounding conductors from the service entrance to the pole at the pole by landing lugs.

3.2 ILLUMINATION LEVELS TESTING

A. Upon completion of installation and testing, demonstrate to the Project Consultant that the foot-candle readings as called for on the lighting fixture manufacturer's computer point by point diagram have been achieved. Initial foot candles reading shall be taken after 100 hours of lamp continuous operation.  An additional test shall be performed at 400 hours of usage in order to validate specified, guaranteed light levels.

1. Provide appropriate grid spacing per IES for specified venue, take a test at each grid point and recorded. Take illumination readings at 36 inches above surface as per IES recommendations. Proof of photometer calibration within 6 months of test must be submitted before conducting test.  The Owner reserves the right of actual performance verification.

2. Demonstration to be scheduled after dark at a mutually agreeable time and date.  Provide skilled personnel with proper equipment necessary to measure the foot-candle levels at the site of installation and to reaim the fixtures as required to achieve the specified foot-candle levels.

3. Non- recoverable factors:  Non-recoverable factors are defined by IES as those factors that are “usually not controlled by lighting maintenance procedures.”

(a) Ballast Factor is the depreciation in light output from the lamp as a  result of the ballast efficiency and operating conditions.

(b) Voltage factor is the loss or increase of light as a result of the fixture being supplied with a voltage other than its design specifies.

(c) Ambient Temperature is the loss of light as a result of the ambient temperature at which the fixture operates, once installed.

(d) Lamp Tilt Factor is the reduction of light output from a light source as a result of its operating position.

4. Recoverable Factors:

(a) Lamp Lumen Depreciation Factor is the loss of light on the playing surface as a result of the lumen output  of  the lamp decreasing over the course of the lamp’s useful life.  IES suggests that lamps be replaced after 70% of their average rated life has expired.

(b) Luminaire Dirt Depreciation Factor is used to predict loss of light as a result of dirt accumulation on the reflector lens.

5. Initial Light levels are based on the foot-candle or lux calculations derived from the photometric report of the luminaire (per lamp manufacturer’s 100 hour lamp lumens) multiplied by all the non-recoverable light loss factors.

6. If manufacturer is not providing constant light levels then, target (or maintained) light levels are based on initial light levels multiplied by the recoverable light loss factors.

7. Total Light loss Factor (LLF) is simply the result of all the light loss factors multiplied together.

B. Testing Equipment:

1. Testing Equipment: Testing equipment for measurement of foot-candle levels provided by United Technology's Digital Model #61, a Gossen Panalux Electronic 2 Minolta TI and must show proof of calibration prior to testing as required by the manufacturer.

2. Testing and Measurement Procedures - Spill/Glare Light Values - Designated Areas:

(a) Measurement of Ambient Light Levels: Measure ambient light levels at the designated test stations as specified. Technician is to record the maximum ambient foot-candle level explored in all planes for each test stations.  Once the maximum spill light readings as defined in Part 1.08 - A.2.a have been recorded, subtract the ambient light readings from the respective foot-candle readings at each test station.

(b) Spill/Glare Test Stations - Test station for measurement of the maximum foot-candles explored in any plane are to be set at the locations as specified by the table in Part 1.08 - A.2.a.

(c) Horizontal Foot-candle Readings - Position the test cell horizontal 36 inches above grade for all horizontal spill/glare foot-candle readings.

C. Final Approval:

1. Manufacturer: For final approval of the project, provide a final report from the test results that include the following items:

(a) Identification of number and location of the test stations.

(b) Identification of the acceptable metering devices with documentation of calibration requirements and most recent calibration date and location from the meter manufacturer.

D. Inspection:

1. Provide access to the work at all times for the Project Consultant or its authorized representative for inspection wherever it is in preparation or progress. Fabricator: provide proper facilities for such access and inspection without additional cost to the Engineer.

2. All material will be subject to "Job Site Inspection".  Material may be rejected at the time of first inspection or at any time defects are found during the progress of the erection or installation.

3. Inspection by the Engineer, or waiving of inspection does not relieve the Fabricator from the responsibility for furnishing products that conform to the requirements of these specifications, nor invalidate any claim that Engineer may make because of defective or unsatisfactory material and workmanship.

E. Rejection:

1. Failure by the Fabricator to comply with all drawings and specifications will be sufficient reason for rejection of any or all material affected.

2. All material that is rejected by the Engineer or its authorized representative will be corrected so as to comply with all drawings and specifications or replaced by the Fabricator; or will be replaced or corrected by the Contractor at the Fabricator's expense, as may be required to maintain construction schedules.

F. Exceptions & Deviations:

1. No exceptions or deviations from these specifications.

END OF SECTION
The School Board of Broward County, Florida

Section 16528 (26 56 68)
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