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SPEC NOTE DESCRIPTION: This Section specifies the materials, installation, assembly, wiring and testing for Airfield Lighting PLC Control Equipment.
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, OEM-manufacturers of AGL products.
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 Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Program. Co-ordinate with Section01 35 21- LEED Requirements.
Part 1 General
1.1 PRODUCTS INSTALLED BUT NOT SUPPLIED UNDER THIS SECTION
SPEC NOTE: Delete the following paragraph if the Contractor will supply the materials. Edit the paragraph to indicate delivery location and method.
.1 [Departmental Representative] [DCC Representative] [Owner] [Consultant]will supply: [_____]
1.2 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 [_____]
1.3 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
.1 TP 312-[2015], Airfield Standards and Recommended Practices, [5th Edition].
.3 USA Federal Aviation Authority (FAA)
.1 AC 150/5345-56B-[2011], Specification for L890 for Airport Lighting Control and Monitoring System (ALCMS).
.4 NAV CANADA
.1 NC2004-18E.
1.4 ADMINISTRATIVE REQUIREMENTS
.1 Pre-Installation Meetings:
.1 Convene pre-installation meeting [one]week prior to beginning [work of this Section] [on-site installation], with [Departmental Representative] [Consultant] [DCC Representative] [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.
SPEC NOTE: Use the following paragraph when manufacturer's services are specified during construction operations to verify the installation and application, and co-ordinate with PART 3 - FIELD QUALITY CONTROL as specified below or co-ordinate with appropriate NMS Section used in project. If no field inspections are required, delete the following paragraph.
.2 Site Meetings: as part of Manufacturer's Services described in PART 3 -  FIELD QUALITY CONTROL, schedule site visits, to review Work.
1.5 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 PLC Equipment and touch-screen panel and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Certifications: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.4 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and following:
.1 At time of order: supply [3]sets of preliminary instruction books in three ring "D" style binders.
.1 Accurate data required to allow roughing-in at site, finalization of schematics and preparation of program.
.2 Preliminary instruction books to contain following information: [_____]
.2 Submit storage, installation and operating instructions.
.3 Outline drawings and showing general arrangement, dimensions, weights and shipping instructions.
.4 Drawing showing customer field wiring termination locations and details.
.5 Software on [disks]in protected packaging complete with full documentation.
.6 Full PLC programming documentation for modules supplied requiring programming.
.7 Bill of materials.
.8 Copies of instruction books (not cut sheets) for PLC modules and other major components detailing rack space used and field wiring termination details.
.9 At time of shipment, supply [6]final sets of instructions book, in three-ring binders and include same information specified for preliminary books, except with up-to-date information and record drawings. Do not include software.
.5 Manufacturers Reports:
.1 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.
.6 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [75] [50]% of construction wastes were recycled or salvaged.
1.6 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for incorporation into manual.
1.7 MAINTENANCE MATERIAL SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Extra Stock Materials: supply and deliver spare parts concurrent with each piece of equipment as follows:
.1 [1]output module.
.2 [1]input module.
.3 [1]power supply.
.4 [1]flash memory.
.5 [1]relay of each type used
.6 [1]Ethernet switch.
.7 [5]fuses of each and rating used.
.8 [10] indicating lamps of each type used.
.9 [1]fully programmed and configured spare touchscreen for systems where only one touchscreen is used.
.10 [1]Tower [FSS]computer.
1.8 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:
.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.2 Unpack cartons to ensure equipment arrives at site undamaged and in serviceable condition.
.1 Identify and mark cartons.
.3 Pack spare parts in protective padding and fasten identification to package with cellulose or masking tape.
.1 Place envelopes in carton[s]standing on end with markings facing in same direction and in same numerical order as items listings on Spares Shipping List.
.2 Use dividers to separate rows of envelopes as required.
.3 Seal carton and mark "Spares for [(Type Number and Name of Equipment)]".
.3 Storage and Handling Requirements:
.1 Store equipment in location designated by [Consultant] [Departmental Representative] [DCC Representative].
.2 Mark each shipping container to allow identification of equipment without necessity of unpacking.
.3 Mark or stencil on outside of carton, or type on suitable label form and glued to container with weatherproof glue.
.4 Waterproof label list with suitable coating.
.5 Label information to include:
.1 Quantity.
.2 Name of equipment or subassembly.
.3 Type designation number.
.4 Serial number.
.5 Specification number departmental or contract serial number.
.6 Purchase order number.
.7 Contractor's name.
.8 Gross weight of container.
.9 Cubic volume, expressed in cubic meters to within 10%.
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 Work Plan 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 [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [packaging materials] [padding,] [pallets,] [crates,]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
2.1 SYSTEM DESCRIPTION
.1 Products to meet TP 312, [FAA-AC 150/5345-56]and NAV CAN NC2004-18E.
SPEC NOTE: The ALCS described below is intended for small and medium size airports with control and basic monitoring functions. For larger airports where complicated monitoring functions are required, a computerized AirfieId Lighting Control and Monitoring System (ALCMS) can be used. Contact manufacturers for a custom made ALCMS.
.2 PLC based ALCS with touchscreen panel to control and monitor in real time airfield lighting system and auxiliary functions at site, based on signals by Airport Traffic Control Tower (ATCT) at site to:
.1 Control with up to five brightness levels: runway edge lights, taxiway edge lights, [stop bars,] [RTIL's,] [MALS,] [runway centreline lights,] [ODALS,] [SSALR,] [Runway Guard Lights] [taxiway centreline lights,] [MALSR] [Land and Hold Short Lights,] [ALSF II,] [VAGS,] [SSALS,] [MALSF,]and [PAPI,] [APAPI].
.2 Control [rotating beacon], and [apron flood lighting].
.3 Monitor and control Emergency Power Unit (EPU) in Field Electrical Centre (FEC) or electrical room.
.3 Pre-defined failsafe lighting configuration in event of complete power failure to control system.
.4 Preset buttons configured to control multiple lighting systems with one button selection.
.5 Circuit interlocking as required by the Client.
.6 Ability to integrate additional lighting control devices such as Radio Controller (ARCAL) and photocell units.
.7 Ability to transfer between monitors in a dual touchscreen configuration.
.8 Ability to control and monitor individual circuit selector switch.
.9 [ADAPS]OIDS interface: lighting status outputs to NAV CANADA [ADAPS]OIDS.
.10 Remote dial-up access-password-protected access allows for remote service and diagnostic by airport personnel or manufacturer's service representative.
SPEC NOTE: Choose either System Configuration 1 or System Configuration 2. System Configuration 1 is intended for the replacement of C704 panel.
.11 System configuration 1:
.1 [Dual]Touchscreen panel[s]in control tower cab.
.2 PLC panel in control tower connected to 120 V AC [UPS] [EPU]source.
.3 Interconnections:
.1 2-1/C#14 +GND for 24 V DC power supply from PLC panel to touchscreen panel.
.2 Industrial Ethernet cable for communication between PLC panel and touchscreen panel.
.3 Existing 50 pair control cable between FEC and control tower.
.4 Annunciator in control tower.
.12 System configuration 2:
.1 [Dual]Touchscreen panel[s]in control tower cab.
.2 Power supply and communication interface panel in control tower connected to 120 V AC [EPU] [UPS]source.
.3 PLC panel [and  [intergrated] touchscreen panel]in FEC connected to 120 V AC [EPU] [UPS]sources.
.4 Interconnections:
.1 2-1/C#14 +GND for 24 V DC power supply from power supply and communication interface panel to touchscreen panel.
.2 Industrial ethernet cable for communication between power supply and communication interface panel and touchscreen panel.
SPEC NOTE: For communication between touchscreen panel and FEC choose either industrial thernet cable for distance up to 100 m, multimode fiber optic cable for distance up to 3 km and singlemode fiber optic cable for longer distances.
.3 Industrial ethernet cable for communication between power supply and communication interface panel and PLC panel in FEC.
.4 Fiber optic cable for communication between power supply and communication interface panel and PLC panel in FEC
.5 24 V DC control cables between PLC panel and equipment in FEC.
.5 Annunciator in control tower.
2.2 TOUCHSCREEN PANEL
.1 [17”]LCD, [surface acoustic wave (SAW)]touch screen with integrated CPU.
.2 Non-glare, non-reflective viewing surface.
.3 Capable of displaying airport graphics.
.4 Capable of being mounted into existing ATC console or on a mounting arm with suitable bracket.
2.3 PLC PANEL
.1 PLC: Industrial grade, centralized I/O based control and monitoring system utilizing off-the-shelf PLC components and programming software.
.2 Containing ethernet switch, power supply, and other components necessary for control and monitoring of  existing airfield lighting constant current regulators, circuit selectors, non-regulated feeder circuits, utility power, and Emergency Power Unit (EPU).
.3 Connection to allow remote access for trouble shooting and maintenance purpose.
2.4 POWER SUPPLY AND COMMUNICATION INTERFACE PANEL
SPEC NOTE: Use the following paragraph  for System Configuration 2 only.
.1 Containing ethernet switch, power supply, and other components necessary for the communication between PLC panel in FEC and touchscreen panel in control tower.
2.5 SOURCE QUALITY CONTROL
.1 Factory Acceptance Tests:
.1 Before acceptance, assemble and set up the control panels and[_____]
.2 Tests: witnessed by [DCC Representative] [Departmental Representative] [Consultant]on mutually agreed date.
.3 Ensure control panels are fully interconnected with temporary cables to simulate actual field installation.
.4 Supply temporary cables and connectors.
.5 Supply pilot light, toggle switch, and relay test board, or approved equivalent means to check for proper operation.
.6 Provide following filtered and regulated power supplies as required:
.1 120 V AC.
.2 24 V DC.
.7 Examination of Product: complete examination to determine compliance with specification and drawings with respect to materials, quality of work, dimensions and marking.
.8 Control Panel Performance and Functions: check sequence of operation of equipment. Operate card module switches to ensure proper operation of associated relays and indicating lamps.
.2 Ensure supplier of PLC's manufacturing representative, as well as manufacturer's service representative, present at time of factory acceptance tests.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for PLC control equipment installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [Consultant] [DCC Representative].
.2 Inform [DCC Representative] [Consultant] [Departmental Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Departmental Representative] [Consultant] [DCC Representative]].
3.2 INSTALLATION
.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and data sheets.
.2 Co-ordinate installation of new ALCS and removal of old system with airport personnel and NAVCan personnel as follows:
.1 Existing control system to remain operational until new system has been installed and verified for correct operation. Changeover period to be kept to a minimum so that control tower does not lose control for longer than necessary.
.2 During changeover, provision to be made for local operation from ALPC.
.3 Install PLC panel, interface panel, touchscreen panel[s], annunciator at location as indicated.
.4 Install and connect interconnecting cables in conduits.
.5 Install and connect fibre optic cable in [existing]duct.
.6 After completion of transfer to new control system, disconnect and remove old control system components and wiring.
3.3 FIELD QUALITY CONTROL
.1 Site Test, Inspections:
.1 Additional Test: perform tests, consistent with contract, which [Consultant] [Departmental Representative] [DCC Representative]require to determine adequacy and satisfactory operation of system.
.2 Obtain test reports, within [3]days of review, and submit, immediately, to [DCC Representative] [Departmental Representative] [Consultant].
.2 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 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product.
.2 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.
.3 Ensure manufacturer's representative is present before and during [critical periods of installation] [testing].
.4 Schedule site visits, to review Work, at stages listed:
.1 After delivery and storage of products, and when preparatory Work is complete but before installation begins.
.2 During progress of Work at [60%] complete.
.3 Upon completion of Work, after cleaning is carried out.
.3 Commissioning:
.1 Prepare and submit a proposed testing and commissioning procedure for  airfield lighting control system for review by [DCC Representative] [Consultant] [Departmental Representative]. Prepare documents listing for testing and commissioning procedures and expected test results. As a minimum, tests to include:
.1 Point-to-point wiring continuity tests.
.2 Insulation and grounding tests.
.3 [Fibre-optic network communications tests including OTDR tests.]
.4 Verification of remote control functions for each controllable element.
.5 Verification of  remote monitoring functions including remote access via modem for monitoring, maintenance and trouble-shooting.
.6 Touchscreen monitor operations, screen display sections, command select acknowledgment, and action confirmed representations, alarm indications.
.7 Remote Access Software.
.8 Access security.
.9 Data logging, alarming and reporting.
3.4 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 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.5 TRAINING
.1 Provide qualified factory-trained service engineer to conduct on-site familiarization, operation, and maintenance training program for ALCS. Training will be for airport personnel and NAVCanada personnel. Conduct training after system is commissioned.
.2 Provide minimum [1]day[s]on-site training covering operational, maintenance and troubleshooting procedures.
.3 As a minimum, training is to include the following:
.1 Familiarization with Operation and Maintenance Manuals.
.2 Review of schematic drawings - how to read them and how to use them to troubleshoot system function and control problems.
.3 Review of software documentation.
.4 Physical check-over of equipment, noting device locations and relationships to schematics.
.5 Equipment functional tests and checks.
.6 Equipment operating instructions.
.7 Equipment routine service requirements.
.8 Equipment troubleshooting instructions and procedures - review equipment self-diagnostic features and indications, define most likely problems, symptoms and corrective actions.
3.6 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 Repair damage to adjacent materials caused by equipment installation.
3.7 MAINTENANCE
.1 On shelf service spares must be maintained at all times by manufacturer for each type of module used in these systems.
.2 Toll-free factory maintenance and software assistance is to be available.
END OF SECTION

