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SPEC NOTE DESCRIPTION: This Section specifies the Airfield Precision-Approach Path Indicator Equipment (PAPI) consisting of a wing bar of 4 sharp transition multi-lamp units equally spaced. This section also applies to Airfield Abbreviated Precision-Approach Path Indicator Equipment (APAPI) consisting of a wing bar of 2 sharp transition multi-lamp units. The system is located on the left side of the runway unless it is physically impracticable to do so.
SPEC NOTE SUPPORT: The National Research Council wishes to thank the following organizations for their revision input and technical update on this Section: the Canadian Airport Electrical Association (C.A.E.A), Transport Canada / Airspace Standards and Procedures, Public Services and Procurement Canada (PSPC) / Ontario Region / Real Property Services / Professional and Technical Programs / A&amp;E Resources - Electrical.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section 34 43 13.36was renumbered from 34 43 16.36 AIRFIELD PRECISION-APPROACH PATH INDICATOR EQUIPMENT to meet the recommendations of the MasterFormat 2016 classification system.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations.
.2 Transport Canada/Air Navigation System Requirements Branch
.1 Advisory Circular (AC) No. 302-009-[2010], Precision Approach Path Indicator Harmonization with Instrument Landing System.
.2 Advisory Circular (AC) No. 300-006-[2012], Precision Approach Path Indicator Maintenance and Inspection (PAPI)
.3 TP 312-[2015], Aerodrome Standards and Recommended Practices, [5th Edition].
1.3 ADMINISTRATIVE REQUIREMENTS
.1 Pre-Installation Meetings:
.1 Convene pre-installation meeting [one]week prior to beginning [on-site installation] [work of this Section], with [Departmental Representative] [DCC Representative] [Consultant] [Contractor's Representative]in accordance with Section [01 31 19- Project Meetings]to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building subtrades.
.4 Review [manufacturer's]written installation instructions and warranty requirements.
.2 Site Meetings: as part of Manufacturer's Services described in PART 3 - FIELD QUALITY CONTROL, schedule site visits, to review Work at stages listed.
.1 After delivery and storage of products, and when preparatory Work, or other Work, on which Work of this Section depends, is complete but before installation begins.
.2 Upon completion of Work, after cleaning is carried out.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for Airfield Precision-Approach Path Indicator Equipment, including product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings.
.4 Certifications: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.5 Test Reports: submit certified test reports from established 3rd party testing laboratories attesting compliance with specifications for specified performance characteristics and physical properties.
.6 Manufacturer's Field Reports: submit manufacturer's written reports within [3]days of review, verifying compliance of Work, as described in PART 3 - FIELD QUALITY CONTROL.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.7 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED categories: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources and Indoor Environmental Quality.
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
1.5 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [airfield precision-approach path indicator equipment]for incorporation into manual.
1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [in dry location] [indoors] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [airfield precision-approach path indicator equipment]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.4 Develop [Construction Waste Management Plan] [Waster Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [padding,] [packaging materials] [crates,] [pallets,]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
SPEC NOTE: For location and PAPI (or APAPI) parameters, refer to TP 312 (Aerodrome Standards and Recommended Practices). Choose either PAPI or APAPI.
SPEC NOTE: As LED PAPI is a fairly new product, for public funded projects, check to ensure there are competitors. Refer to client regarding requirement for 2-lamp unit, 3-lamp unit or LED unit as the decision is based on maintenance response and life cycle costing.
2.1 PAPI
.1 PAPI system consists of following components:
.1 Four identical light units.
.2 [2-lamp] [LED] [3-lamp]unit.
.3 Aiming and calibration equipment.
SPEC NOTE: The following paragraph may be used for Style A systems only.
.4 Power and control unit (PCU) where required.
SPEC NOTE: Choose one style.
.2 Style:
.1 Style A - Voltage powered (multiple circuit) systems.
.2 Style B - Current powered (series circuit) systems.
.3 Class:
.1 Class I - Systems which operate down to -35 degrees C.
.2 Class II - Systems which operate down to -55 degrees C.
.4 Options:
.1 Lamp bypass devices as specified.
2.2 APAPI
.1 APAPI system consists of following components:
.1 Two identical light units.
.2 [3-lamp] [2-lamp] [LED]unit.
.3 Aiming and calibration equipment.
SPEC NOTE: The following paragraph may be used for Style A (voltage powered) systems only.
.4 Power and control unit (PCU) where required.
SPEC NOTE: Choose one style and one class.
.2 Style:
.1 Style A - Voltage powered (multiple circuit) systems.
.2 Style B - Current powered (series circuit) systems.
.3 Class:
.1 Class I - Systems which operate down to -35 degrees C.
.2 Class II - Systems which operate down to -55 degrees C.
.4 Option:
.1 Lamp bypass devices as required.
2.3 PAPI LIGHT UNITS
.1 Products to: TP 312.
.2 PAPI Light units [2-lamp] [LED] [3-lamp]unit.
.3 Photoelectric Requirements: each light unit to have minimum [_____]
.1 Colour transition from red to white in the vertical plane appears to an observer, at a distance not less than 300 m, to occur within a vertical angle of not more than 3 minutes of arc at the beam centre, increasing not more than 5 minutes of arc at the beam edges of ±15 degrees horizontal.
.2 Line drawn through centre of transition band at [+10]degrees, [0]degrees, and B [-10]degrees, straight to within [3]minutes of arc.
.3 Light colours: aviation white and aviation red to TP 312.
.4 Light transmitting covers.
.5 [Tungsten] [Quartz]halogen lamps: rated life of [1000]hours in this application, to achieve full intensity within [5]seconds after cold start.
.6 LED lamps: rated life of [50,000]hours in this application, to achieve full intensity within [5]seconds after cold start.
.4 Light Unit Construction: design each light unit to accommodate dynamic loading due to wind, or static loading due to snow, and not cause displacement of light pattern.
.1 Provide light unit with overhang or other means to inhibit rain or snow from reaching optical lens.
.2 Provide light units with heated front lens or other means in order to remove any accumulated frost or condensation from the front glass of the optical assembly.
SPEC NOTE: Edit the following paragraphs for this specific project.
.5 Mounting Provisions: adjustable mounting legs, designed to permit leveling where one side of unit is installed up to [25]mm higher or lower than opposite side.
.1 Legs: mounting and adjusting hardware, rigid galvanized steel conduit, frangible couplings, and flanges suitable for mounting on concrete pad.
.2 Adjusting hardware: designed to prevent displacement of optical system due to vibration.
.3 Alternate mounting systems may be proposed where equivalent rigidity, frangibility, and adjustability are provided.
.6 Aiming: provide light units with integral adjustments to permit accurate vertical positioning of centre of light beam at any elevation, between [2]and [6]degrees.
.1 Centre of light beam is defined as transition band between red and white light indicating vertical angle of light beam centre within accuracy of [+3]minutes of arc.
.2 Aiming device: to indicate minutes of arc, and have at least [1]division every [10]minutes, or units may be factory calibrated to fixed vertical angle of [_____]minutes.[+3]
.3 Provide procedure to enable ground verification of aiming angles in the field.
SPEC NOTE: Tilt switches are optional for 4 box PAPI systems and mandatory for 2 box APAPI systems.
.7 Tilt Switch: provide tilt switch system which de-energizes lamps in system when optical pattern of one light unit is inadvertently lowered between [.025]and [.050]degree or raised between [.050]and [1.0]degree with respect to preset aiming angle.
.1 [Tilt switch automatic shut-off: to TP 312].
.2 Tilt switch: to have time delay of [10], B [30]seconds that will prevent intermittent tilt switch activation due to vibration.
.3 Tilt switch: to have fail-safe operation so any malfunction of tilt switch, including loss of input power, de-energizes PAPI system.
.8 Leads: introduce wiring into light units through leads fitted with factory molded plugs.
.1 Length: adequate to extend from unit through flexible conduit to frangible coupling at ground level.
.2 Provide strain relief to prevent pulling on lead from being transmitted to its connections in light unit.
.9 Shorting Device: include lamp bypass device, which provides short circuit around burned-out lamp if required by manufacturer.
2.4 POWER SUPPLY AND SYSTEM CONTROL FOR STYLE A
.1 Circuitry required to perform specified functions: [incorporated in one of light boxes] [enclosed in separate power and control unit (PCU)].
.1 If incorporated in light box, weight of combined unit maximum of [68]kg.
.2 Voltage Regulation: design system to operate from any standard utility single-phase alternating-current service voltage less than [600]V.
.1 Provide and install circuit breaker to permit de-energizing input power for field maintenance.
.2 System: adjustable so lamp socket voltage may be held within [3]% of its design value on brightest step when following conditions occur:
.1 Input voltage deviates up to [10]% above or below its nominal value.
.2 Individual light units are spaced between [3]m and [10]m apart, and power supply is located from [0]to [30]m from nearest light unit.
.3 System Control: provide photoelectric control to switch system to full intensity for day and reduced intensity at night.
.1 Day mode: activated when illumination on photocell rises above [540]to [650]lx.
.2 Night mode: activated when illumination drops to [380]to [270]lx.
.3 Incorporate time delay of [45] [75]seconds to prevent switching due to stray light or temporary shadows.
.4 Design system to revert to low intensity with failure of photoelectric control circuitry.
.5 Provide [2]night intensity settings, approximately [5]% and [20]% of full intensity to allow user selection of either settings to accommodate local site conditions of extraneous lighting.
.6 Provide means for remote control of system (turning system on and off) [by radio controller] [from remote location].
.7 When system is initially energized and photocell detects daylight conditions, low intensity step to be selected for [2]seconds before switching to high intensity step.
.4 Transient Suppression: provide transient suppression for solid state.
.1 Transient suppression devices: capable of withstanding lightning transient consisting of [20] [10]microsecond current surge of [15,000]amperes with sub-sequent power-follow current and voltage surge of [10]kV/microsecond.
.2 System: to withstand without damage, repeated application of over voltage transient on input power lines equal to [500]V peak for duration of [50]milliseconds.
.5 Lamp Protection: ensure failure of one or more lamps does not cause any over voltage or transients which will result in damage to remaining lamps.
2.5 FINISHES
.1 Finish exterior of units [yellow] [international orange].
Part 3 Execution
3.1 PREPARATION
.1 Do concrete work in accordance with Section [03 30 00- Cast-in-Place Concrete].
.2 Foundations for concrete mounting pads for PAPI units: extend foundation at least [0.3]m below frost line.
.3 Construct reinforced concrete pad under each mounting leg for attachment of mounting flanges.
.4 Extend concrete pad or surface stabilization at least [0.3]m beyond light boxes to minimize damage from mowers; projection above grade less than [25]mm.
.5 Mount light boxes to foundation with frangible connections.
.6 Style B Systems: install transformer housing below grade to provide convenient protected location for isolation transformer.
.7 Style A systems: place splices or plugs in transformer housing.
3.2 INSTALLATION OF ELECTRICAL COMPONENTS
SPEC NOTE: The effectiveness of the PAPI system or APAPI system is dependent the pilot seeing a definite red and/or white signal from the light units, therefore care must be taken to assure that no other lights are located close enough to interfere with the signal presentation.
.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and data sheets.
.2 Installation to applicable sections of Canadian Electrical Code Part I, CSA C22.1.
.3 Install electrical connections to PAPI unit using plugs and receptacles to allow unit to pull free if struck by aircraft.
.4 House extra control circuitry enclosed and protected from environment.
.5 Install underground cable to [section 34 43 05].
.6 Use splices or appropriately rated plugs for underground connections.
3.3 INSTALLATION OF PAPI UNITS
.1 Locate PAPI units as indicated.
SPEC NOTE: Select proper mounting method depending on ground conditions.
.2 Install on anchor stakes in [shale rock] [solid rock], as indicated.
.3 Install on concrete base with flanges as indicated.
.4 Install on multi-helix screw anchors c/w transition plates as indicated.
.5 Cut legs to length required to provide indicated PAPI height above ground.
.6 Assemble units per manufacturer's instructions.
.7 Install secondary cables [2C #12 SOW] [flexible liquid-tight conduit and wiring]from isolating transformers as indicated.
.8 Install ground rods as indicated.
.1 Make connections to ground rods and equipment housings using [1/C #8 SDBC]wire and suitable ground connections.
.9 Level units and adjust in accordance with manufacturer's written instructions and to angular settings [as indicated] [as directed by the  [Departmental Representative] [Consultant] [DCC Representative]].
.1 Align each PAPI unit so aperture is horizontal and at same elevation as other units.
.2 Use equipment supplied or specified by PAPI manufacturer for levelling and angular adjustments.
3.4 FIELD QUALITY CONTROL
.1 Manufacturer's Field Services:
SPEC NOTE: Co-ordinate with Submittals as specified below. When manufacturer's services are specified during construction operations to verify the installation, include the following paragraph.  If no field inspections are required, delete the following paragraph.
.1 Submit manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
.2 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product within [3]days of review, and submit, immediately, to [DCC Representative] [Departmental Representative] [Consultant].
.3 Ensure manufacturer's representative is present before and during [testing] [critical periods of installation].
.4 Schedule site visits, to review Work.
.5 Verify installation to tolerances specified in TP 312.
.6 Verify PAPI setting angles independent of the clinometer by means of a ground survey method as described in the manufacturer's instruction manual.
.7 Provide commissioning of PAPI [APAPI]in accordance to Advisory Circular (AC) No. 300-006-[2012].
3.5 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
END OF SECTION

