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1. Introduction

1.1 Background

A. The Airfield Lighting Computer System (ALCS) shall combine state-of-the-art programming intelligence with high quality industrial strength components.  
B. The system shall represent the leading edge in aviation lighting technology with innovative touchscreen control stations, distributed control and monitoring, and powerful database storage and retrieval systems.

1.2 Qualifications

A. The ALCMS manufacturer shall be ISO 9001 certified and provide a copy of the ISO certification during the submittal process.  
B. The ALCMS manufacturer shall be listed in the FAA Approved Equipment List, AC 150/5345-53 (current edition) as a FAA approved supplier of L-890 Airfield Lighting Computer and Monitoring Systems in accordance with AC 150/5345-56 (current edition), and be a FAA approved supplier of L-827/L-829 Constant Current Regulator Monitors in accordance with AC 150/5345-10 (current edition).  
C. The ALCMS manufacturer shall have a minimum of five (5) years of experience in computerized airfield lighting control and monitoring systems and shall have installed at least five (5) advanced control and monitoring systems of similar size and complexity to the one specified herein.

1.3 Project Scope

A. The ALCMS Manufacturer shall furnish and commission a complete and functional computerized distributed control and monitoring airfield lighting system based on an industry standard Ethernet network.

B. This project shall include software, programming, computers, manuals, on-site commissioning, on-site testing, on-site training and any other materials, tools and equipment to provide a fully functional system to the satisfaction of the owner.

1.4 Project Coordination

A. The ALCMS Manufacturer shall provide an experienced and qualified Engineering, Sales and Service staff to support the contractor and airport throughout the installation and life of the system.

B. The project shall follow this basic cycle of events:

	
	Milestone 
	Description

	1.
	Submittal
	The ALCMS Manufacturer shall submit ALCMS specifications to the contractor.

	2.
	Submittal Review and Approval 
	Submittal is reviewed by the contractor, airport, and engineer(s).

	3.
	Production Release
	The ALCMS Manufacturer shall release approved system to manufacturing.

	4.
	Demo CD
35% Software Completion  
	The ALCMS Manufacturer shall send to the contractor, airport, and engineers a Demo CD of the planned layout of the touchscreen that will be used for the control of the ALCMS system. 

	5.
	Production
	System is manufactured.


	6.
	Production Testing
	System is tested by the ALCMS Manufacturer.


	7.
	Factory Acceptance Testing 


	System is available for Factory Acceptance Testing (FAT) witnessed by airport/owner.  

	8.
	Shipment of system
	Approved system is shipped to installation site.


	9.
	Installation
	Contractor installs equipment and completes external wiring. 

	10.
	Commissioning
	The ALCMS Manufacturer shall arrive at installation site to complete commissioning of system and verify contractor installation and wiring.

	11.
	System Readiness Check
	The ALCMS Manufacturer shall perform a system readiness check to verify proper operation of all equipment prior to cut over.

	12.
	System Cut-over
	The ALCMS Manufacturer and Contractor shall cut over the new system and bring it on-line and operational.

	13.
	System Acceptance Testing
	System is available for System Acceptance Testing (SAT) which shall be witnessed the by airport/owner and/or engineer.

	14.
	Manuals / As-Built drawings
	The ALCMS Manufacturer shall issue operator manuals, maintenance manuals and ATC manuals and final as-built drawings.

	15.
	On-Site Training
	The ALCMS Manufacturer shall complete on-site training of maintenance, Operations, and ATC personnel.

	16.
	Final Owner Acceptance
	Upon completion of all contractual requirements, system is accepted in writing by the airport/owner.

	17.
	Warranty and Support
	The ALCMS Manufacturer shall provide warranty and support per the contractual requirements.


Factory Acceptance Test (FAT)

A. Before shipment, the ALCMS system shall be assembled as an operating system at the ALCMS Manufacturer’s test facilities. 
  
B. The ALCMS Manufacturer shall make the FAT available for representative(s) of the airport/owner and engineer to witness the testing of the system.

C. At a minimum, the FAT shall allow for one (1) day of testing and review, but may require additional time depending on the results of the testing.

D. The ALCMS Manufacturer shall incur the costs of setting up and performing the test excluding airport/owner and engineer related travel and accommodations.   

E. The Contractor shall cover the airport/owner travel and expenses.

F. During the FAT, minor software comments shall be finalized and incorporated into the final system.

1.5 Contractor Installation Requirements

A. The installing contractor shall be responsible for the physical installation of all associated ALCMS components.  At a minimum, this includes the Constant Current Regulators (CCRs), computer cabinets, Touchscreen control stations and Distributed Control and Monitoring Equipment (DCME).

B. The Contractor shall furnish, install, relocate, connect and test all equipment, equipment accessories, conduit cables, wires, buses, grounds and support necessary to insure a complete and operable electrical distribution facility for the airport lighting system as specified in the submittal package.

C. The equipment installation and mounting shall comply with the requirements of the National Electrical Code and local code agency having jurisdiction.

1.5.1 Wire and Connections

A. The Contractor shall make all necessary electrical connections at each location in accordance with the ALCMS manufacturer’s wiring diagrams.  

B. All wires called out in the drawings associated with equipment that is to be controlled or monitored should be pulled, terminated and dressed at the appropriate terminal blocks and at the associated equipment.  

C. The Contractor shall leave sufficient extra wire length on each control/monitoring lead to make future changes in connections at the terminal block.

1.5.2 Marking and Labeling

A. All equipment, control wires, terminal blocks, etc., shall be tagged, marked or labeled as specified below:

1. Wire Identification: The Contractor shall furnish and install labels or identifying tags on all control wires at the point where they connect to the control equipment or to the terminal blocks.  

2. Wire labels, if used, shall be of the self-sticking, pre-printed type and of the manufacturer’s recommended size for the wire involved.  Identification markings designated in the plans shall be followed.  

3. Tags, if used, shall be nonferrous metal or plastic.  Each tag shall be securely tied to the proper wire by a nonmetallic cord or plastic wire tie.

1.5.3 Installation of Data Cables

A. The Contractor shall install, terminate and test all data cables required for the project.  This includes all of the following components: Data cables, terminal cabinets and jumper cables.
B. All associated data cables shall be tested upon completion of the cable installation and termination of connectors.  

C. Tests shall include verification of point-point continuity of each wire.

D. All test data shall be recorded and included in a test report that shall be submitted to the airport / owner for approval.

E. Commissioning of the system shall not begin until all test reports are submitted and approved and a copy provided to ALCMS Manufacturer.

<Engineer must determine type and quantity of communication needed. A common design for an ALCMS system is to use one or two fiber optic communication links.  Installation sample specifications for fiber optic, hardwired and wireless communication links are provided as follows.  Those methods not used can be removed if not included in the scope of work.>
1.5.4 Contractor Fiber Optic Communication Equipment Installation
A. The Contractor shall install, terminate and test all fiber optic communications required for the project.  This includes all of the following components:

1. Fiber optic cable

2. Fiber optic patch panels

3. Fiber optic jumper cables

4. Fiber connectors / couplings

5. Fiber junction boxes

B. Installation of the fiber optic communication equipment shall be done by a trained and qualified fiber optic specialist.  

C. The qualifications of the company and specialist that installs the fiber optic equipment shall be submitted to the airport / owner for approval.

D. All associated fiber optic equipment including fiber cables, splices and jumper cables shall be tested upon completion of the fiber cable installation and termination of connectors.  

E. Tests shall include verification that the dB loss is within acceptable limits versus the distance of the fiber pull.  

F. All test data shall be recorded and included in a test report that shall be submitted to the airport / owner for approval.

G. Commissioning of the system shall not begin until all test reports have been submitted and approved.

1.5.5 Contractor Hard-wire Data Cable Installation

A. The Contractor shall install, terminate and test all hard-wire communications required for the project.  This includes all of the following components:

1. ALCMS manufacturer specified data cable

2. Data cable termination panels

3. Data cable jumper cables

4. Connectors / couplings

5. Junction boxes

B. Installation of the data cable shall be done by a trained and qualified specialist.  

C. All associated cabling, splices and jumper cable shall be tested upon completion of the cable installation and termination of connectors.  

D. Tests shall include verification that the signal strength loss is within acceptable limits versus the distance of the cable pull.  

E. All test data shall be recorded and included in a test report that shall be submitted to the airport / owner for approval.

F. Commissioning of the system shall not begin until all test reports have been submitted and approved.

1.5.6 Contractor Wireless Communication Equipment Installation
A. The antenna and lightning protection shall be provided by the ALCMS manufacturer.  
B. The antenna mast shall be provided and installed by the electrical contractor.  
C. The supply, installation and termination of the interconnecting cable (between the antenna and wireless communication equipment) and associated equipment including connectors and couplings shall be the responsibility of the electrical contractor.

D. The Contractor shall install and terminate all wireless communication equipment required for the project.  This includes all of the following components:

1. Antenna(s)

2. Antenna mast(s)

3. RF cable

4. RF connectors

5. Antenna Lightning arrestors

6. Ground connections

7. Wireless Communication Module (Mounted in Tower near Antenna)

8. CAT 5 Ethernet cable (Run between wireless communication module and Tower computer)

E. Installation of the wireless communication equipment shall be done by a trained and qualified RF specialist.  

F. The qualifications of the company and specialist that installs the wireless communication equipment shall be submitted to the airport / owner for approval.

G. All associated RF equipment, including antennas and RF cables, shall be tested upon completion of the cable installation and termination of connectors.  

H. The tests shall include an impedance check of the RF cable and a VSWR (Voltage Standing Wave Ratio) test.

I. All test data shall be recorded and included in a test report that shall be submitted to the airport / owner for approval.

J. Commissioning of the system shall not begin until all test reports have been submitted and approved by the ALCMS manufacturer.

<The following applies to the contractor only if video recording of training classes is required.>

1.5.7 Training Audio/Video Recording

A. All audio/video recording of all ALCMS related training sessions are the responsibility of the Contractor.  

B. The ALCMS Manufacturer shall coordinate training dates with the Contractor and the Contractor shall provide all required video recording personnel and video equipment necessary to video tape each training session.

C. All video recording should be completed in accordance with the contract specifications.

D. The Contractor is responsible for coordination and scheduling all training for both the FAA Air Traffic Controllers and Maintenance personnel.  
E. All FAA ATC training must be completed within thirty days (30) from the time the system is rolled over and is to be ‘LIVE’ and operational.

1.6 ALCMS Manufacturer Commissioning

A. The ALCMS Manufacturer shall perform the following installation and commissioning tasks:

1. Verify Contractor connections including power, control and monitoring.

2. Verify proper labeling of equipment.
3. Verify communication connections.
4. Perform system testing including control, monitoring and diagnostics.

5. Training on ALCMS related equipment.

6. Perform System Acceptance Testing (SAT).

1.7 System Acceptance Test (SAT)

A. Following the final installation and commissioning of the system, the ALCMS Manufacturer shall perform a demonstration of the system performance.  This demonstration shall include the following:

1. Lighting control functions

2. Monitoring functions

3. Alarm functions

4. Print and Display functions

B. The ALCMS Manufacturer shall develop a SAT test plan in accordance with the specifications and issue this to the contractor for approval from the airport engineer.

C. The SAT shall be witnessed by owner representatives, the contractor and the engineer.

Manuals

1.7.1 Maintenance Manuals

A. The ALCMS Manufacturer shall provide six (6) hard copies of the operation and maintenance manuals that are hard-covered and suitable for daily operation and maintenance of the system. The manuals shall include the following information:

1. Operational overview and system description

2. Graphical User Interface (GUI) Screen operation

3. System Block Diagram

4. Detailed external wiring diagrams (Electrical Contractor wiring) 

5. Detailed input/output terminal diagrams

6. Detailed assembly drawings and wiring diagrams

7. Original Equipment Manufacturer (OEM) Manuals  

B. The manuals shall be spiral bound or supplied in 3-ring binders.  The cover of each binder shall be labeled with all project-related information.

1.7.2 FAA Air Traffic Control Manuals

A. The ALCMS Manufacturer shall provide six (6) hard copies of the operation manuals for Air Traffic Controller (ATC) use.  The manuals shall be hard-covered and suitable for daily operation of the system.  At a minimum, the manuals shall include the following information:

1. Touchscreen operation (graphical user interface)

2. Touchscreen maintenance (i.e. calibration)

B. The manuals shall be spiral bound or supplied in 3-ring binders.  The cover of each binder shall be labeled with all project-related information.

1.8 As-Installed Drawings

A. The ALCMS Manufacturer shall provide six (6) hard copies of As-Installed drawings after system acceptance.  The As-Installed drawings shall include the following information:

1. System Block Diagram (1-line drawings)

2. System External Wiring Diagrams

3. Assembly Drawings

4. Assembly Wiring Diagrams

B. The As-Installed drawings shall be 11” X 17” in size and shall be bound or supplied in 3-ring binders.  The cover of each binder shall be labeled with all project-related information.

On-site Training 

A. The ALCMS Manufacturer shall provide to the contractor a final training course syllabus and training schedule thirty (30) days before on-site training.  

B. All training sessions shall be held in a facility provided by the airport.  This facility should have tables, chairs, projection screen and sufficient space to lay out manuals and drawings.  The ALCMS Manufacturer shall provide all required visual aids and projectors. 

1.8.1 FAA Training

A. FAA Air Traffic Control should designate a Training Coordinator that shall be responsible for scheduling and organizing on-site training for their personnel.  In addition, this coordinator shall be responsible for training other personnel that were absent or unable to attend the training sessions. 


B. The ALCMS Manufacturer shall provide two (2), 1 hour User Training Class for Air Traffic Control (ATC) personnel.  ATC Training Coordinator should be present for both classes.  This training shall include discussion and review of the following:

1. ALCMS General System Overview

2. Touchscreen Operations

3. Using the Control System (GUI)

4. Command and Control Sequences

5. Alarm and Warning Messages

6. Failsafe Conditions

7. Granting Local Control to the Vaults

C. Training classes for FAA ATC personnel should be limited to a maximum of 4-6 people per class.

1.8.2 Maintenance Training

A. Maintenance should designate a Training Coordinator that shall be responsible for scheduling and organizing on-site training for their personnel.  In addition, this coordinator shall be responsible for training other personnel that were absent or unable to attend the training sessions.
 

B. The ALCMS Manufacturer shall provide two (2), 8 hour (one day) training class for maintenance personnel.  This training shall include discussion and review of the following:

1. System Block Diagram

2. System Assemblies and Wiring Diagrams

3. Touchscreen Operation

4. Graphical User Interface (GUI) Screens 

5. Maintenance and Troubleshooting 

6. Granting Local Control to the Vaults

7. Power Up and Power Down Sequences

8. Failsafe Operations

9. Implementing Airfield Lighting Changes

10. Maintenance Report Generation

C. Training classes for maintenance personnel should be limited to a maximum of 4-6 people per class.

1.9 Owner System Acceptance and Warranty Start Date

A. Upon successful completion of the SAT and on-site training the owner shall issue the ALCMS Manufacturer a written notice of system acceptance within five (5) working days.

B. The date the final acceptance letter is received or five (5) days following successful completion of the SAT (whichever occurs first) represents the start of the warranty period.  Please refer to the Warranty section for more information regarding the ALCMS warranty guarantee.

1.10 System Warranty 

A. All equipment shall be warranted against defects in workmanship, hardware and software for a period of one (1) year from initial operation of the system but not more than eighteen (18) months from the manufacturer’s shipment of the system.

B. During this time period the ALCMS manufacturer shall provide all parts, labor and technical support with the following conditions:

1. The manufacturer shall correct by repair or replacement, at its option, equipment or parts which fail because of mechanical, electrical or physical defects, provided that the goods have been properly handled and stored prior to installation, properly installed and properly operated after installation, provided further that Buyer gives manufacturer written notice of such defects after delivery of the goods to Buyer.

2. The manufacturer may examine any goods upon which a claim is made in the same condition as when defect therein is discovered, and may require the return of the goods to establish any claim.  

3. The manufacturer's liability under no circumstances shall exceed the contract price of goods claimed to be defective.  

4. Any returns under this guarantee are to be on a transportation charge prepaid basis.  For products not manufactured by, but sold by the manufacturer, warranty is limited to that extended by the original manufacturer. 

1.11 System Service and Support

A. The ALCMS Manufacturer shall provide technical assistance and support during the warranty period. 

B. The ALCMS Manufacturer shall provide a 7 day a week / 24 hours a day support phone line.  

C. The ALCMS Manufacturer shall provide technical phone support within four (4) hours of the initial call.

D. The ALCMS Manufacturer shall provide free phone consultation and technical support as required during the warranty period and if necessary shall be on-site within 24 hours. 

E. At the request of the airport/owner, the ALCMS Manufacturer shall provide information about preventative maintenance programs and extended warranty packages.

1.12 Spare Parts

A. A recommended spare parts list shall be included with the Submittal including part numbers and pricing. These prices shall be valid for (12) months from date of system acceptance.

<An alternate option is included below if spares parts are a deliverable for the project.  Inclusion of spare parts with the project is highly recommended. >
A spare parts package shall be included as part of the bid to the contractor.  

B. At a minimum, the spare parts package shall include the following components:

	Qty
	Part Number
	Description

	1
	
	Touchscreen 

	1
	
	Computer, Industrial, to match industrial hardware supplied

	2
	
	Distributed Control and Monitoring Equipment (DCME) Assembly

	2
	
	Current / Voltage Module (CVM)

	2
	
	Insulation Resistance Module (IRM)

	2
	
	Ethernet Fiber Optic Transceiver 

	2
	
	Network Interface Card (NIC)


2. Equipment and Materials

2.1 General

A. The ALCMS system shall be based on a network ready system that operates within a Windows 7 operating environment.

B. The ALCMS shall be a PC-based system and shall not use any Programmable Logic Controller (PLC) components for control or monitoring.  

C. An Ethernet communication network shall be used for data transfer between the electrical vault(s), control tower, maintenance center and any other designated work station location.

D. The computerized airfield lighting control and monitoring system shall consist of the following major hardware components:

<Engineer to update based on system design>
1. <TBD> Touchscreen control station(s) located in the tower cab.

2. Tower computer subsystem consisting of an industrial enclosure, industrial tower computer and communication equipment.

3. <TBD> Vault computer subsystem consisting of an industrial enclosure, industrial vault computer, communication equipment, and a redundant vault control / monitoring network.

4. <TBD> Maintenance Center subsystem consisting of an industrial <commercial> computer and LaserJet printer.

E. Within the airfield lighting vault shall be a distributed control and monitoring system which operates on a redundant communication network.  

F. The Distributed Control and Monitoring Equipment (DCME) shall be of a distributed nature that shall be installed locally at each controlled element within the vault.  The vault industrial computer communicates to each DCME via either two (2) shielded cables each consisting of two (2) twisted pairs or CAT5 cable.
G. The system shall monitor the operation of the various lighting systems per AC 150/5345-10 (current edition) requirements.

2.2 Communication Network 

A. The tower, electrical vault(s) and maintenance center computer shall communicate with each other via two or more of the following communication networks.

<The Engineer must determine the type and quantity of communication needed.  A common design is to use two (2) fiber optic communication links.  Distances need to be determined and fiber type must be selected.  Possible options are shown below.>
2.2.1 Fiber Optic Ethernet, 1310nm, multimode, [maximum distance 2km / 6600 feet]

A. Supply, installation, termination and testing of the fiber optic cable and associated equipment including fiber cable, fiber patch panels, fiber patch cables, ST connectors and couplings shall be the responsibility of the electrical contractor.

B. The fiber optic cables shall be multimode, 1300nm wavelength, 62.5/125 micron fiber cable.  Each fiber communication link requires 2 fibers.  

C. All fiber optic cable shall be terminated at a fiber optic patch panel within each subsystem before being terminated at the communication equipment.

D. Fiber optic jumper cables shall be provided from the fiber patch panel to the computer equipment enclosures.

E. Fiber optic cable shall be terminated with ST style connectors at the fiber optic transceivers located within the vault computer cabinet.

F. Fiber optic runs shall not exceed 2000 meters (6,600 feet) when using multimode fiber optic cable.  For distances longer than 2000 meters, please contact the ALCMS manufacturer for fiber specifications.

G. Fiber optic runs shall be direct point-point runs with no splices.

H. Fifty percent (50%) spare fiber cables shall be pulled and terminated within the fiber optic patch panel for future expansion.

I. Upon completion of fiber optic installation, the contractor shall provide airport/owner with a test report which shall include dB loss test results.

2.2.2 Fiber Optic Ethernet, 1310nm, single mode, [maximum distance 20km / 65,000 feet]

A. Supply, installation, termination and testing of the fiber optic cable and associated equipment including fiber cable, fiber patch panels, fiber patch cables, ST connectors and couplings shall be the responsibility of the electrical contractor.

B. The fiber optic cables shall be single mode, 1310nm wavelength, 9/125 micron fiber cable.  Each fiber communication link requires 2 fibers.  

C. All fiber optic cable shall be terminated at a fiber optic patch panel within each subsystem before being terminated at the communication equipment.

D. Fiber optic jumper cables shall be provided from the fiber patch panel to the computer equipment enclosures.

E. Fiber optic cable shall be terminated with ST style connectors at the fiber optic transceivers located within the vault computer cabinet.

F. Fiber optic runs shall not exceed 20km (65,000 feet) when using single mode fiber optic cable.
G. Fiber optic runs shall be direct point-point runs with no splices when possible.

H. Fifty percent (50%) spare fiber cables shall be pulled and terminated within the fiber optic patch panel for future expansion.

I. Upon completion of fiber optic installation, the contractor shall provide airport/owner with a test report which shall include dB loss test results.
2.2.3 Wireless Ethernet

A. The antenna shall be provided by the ALCMS manufacturer.  

B. The antenna mast shall be provided and installed by the electrical contractor.  

C. The supply, installation and termination of the interconnecting cable (between the antenna and wireless communication equipment) and associated equipment including connectors and couplings shall be the responsibility of the electrical contractor.

D. The wireless network shall use direct sequencing, spread spectrum radios.

E. The wireless Ethernet network shall use the 2.4 GHz ISM band and allow license-free operation.

F. If the airport / owner has not previously performed a site inspection and survey and indicated an exact frequency, the ALCMS manufacturer shall provide wireless equipment that has six (6) selectable sub-channels at the following frequencies:

1. Channel 1:  2.412 GHz

2. Channel 2:  2.422 GHz

3. Channel 3:  2.432 GHz

4. Channel 4:  2.442 GHz

5. Channel 5:  2.452 GHz

6. Channel 6:  2.462 GHz

G. The ALCMS manufacturer’s wireless communication system shall be based on direct line-of-site communication between all subsystems (unless otherwise indicated on the specification drawings).

H. No repeaters shall be necessary (unless otherwise indicated on the specification drawings).

I. The wireless system shall combine antenna diversity and digital signal processing to assure secure, reliable wireless communication.

2.2.4 Virtual Private Network (VPN
A. The VPN shall ensure maximum security by requiring 2 factor authentication.  

B. All VPN traffic with the Internet shall be encrypted utilizing an x.509 certificate.  

C. The VPN connection shall comply with all the security standards stipulated by the National Institute of Standards and Technology for encryption and key negotiation.  

D. Ethernet connection with access to the Internet shall be provided by the Contactor/Airport

<Engineer must clarify whether a radio site survey is required as this will increase the cost of the ALCMS system.  If the engineer and airport cannot select a predetermined frequency, a site survey is required and must be specified as part of the bid.  An example specification follows and can be removed if not required>
2.2.5 ALCMS Manufacturer Wireless Communication Site Inspection and Survey

A. If the airport / owner has not previously performed a site survey and indicated a specific frequency to use, the ALCMS manufacturer shall be informed prior to bid that they shall coordinate the RF site inspection and survey.

B. The site inspection and survey shall be performed by a trained and qualified RF specialist to determine wireless communication equipment requirements and verify open frequencies that can be used for wireless communication. 

C. The cost of the site inspection and survey shall be included in the ALCMS manufacturer’s price. 

D. The airport / owner shall be available during inspection and survey in order to coordinate locations of antennas and wireless communication equipment (if not indicated on specification drawings).

E. The inspection shall include the following:

1. Inspection of all locations which will require wireless communication

2. Inspection of antenna installation locations

3. Verification of line-of-site from each installation location

F. The survey shall include the following:

1. Interference testing including a frequency sweep (using a spectrum analyzer) run over a 24 hour period.

2. Usable frequency report. 

G. If the site inspection and survey results in any of the following items, the airport / owner will incur all costs necessary to complete a functional wireless communication network.

1. Direct line-of-site communications between one or more subsystems is not possible.

2. Obstructions within the direct line-of-site require larger antenna masts.

3. Obstructions within the direct line-of-site require stronger/different antennas.
4. RF interference at all wireless communication equipment selectable frequencies prevents the use of specified equipment.

2.3 Computers

2.3.1 Industrial Computer 

A. All the industrial-grade computers in the ALCMS system are identical and have the following technical specifications:


	ID
	Options
	Description

	a) 
	Type
	Industrial-grade computer.

Arista or approved equal

	b) 
	Processor Type
	Intel ATOM E3845 ® Processor (or greater)

	c) 
	Processor Clock Rate
	1.9 GHz or better

	d) 
	Memory Capacity
	4 GB DDR3 800 RAM (Memory Clock 200 MHz, Data Rate 800 MT/s) (or greater)

	e) 
	Hard Disk

See details to follow
	120GByte Solid State Flash Drive

Standard rotating drives are not acceptable 

	f) 
	Compact Flash Card

See details to follow
	16 GB CFast Card (or greater) 

Stores compressed “Ghost” image of Flash Drive, airport specific programs and configurations

	g) 
	Video (Integrated)
	SVGA, 8MB VRAM, minimum support 1280 x 1024

	h) 
	Operating System
	Window 7 Pro


Table 1:  Industrial Computer Specifications

B. All the industrial-grade computers in the ALCMS system shall be designed using a fanless box pc architecture.
1. The computer shall contain passive cooling, no moving fans.
2. The computer shall be powered by 24VDC.
3. The computer shall be either desk, wall, or DIN-rail mountable.
4. The computer shall be rated IP50 or greater.
2.3.2 Flash Drive  

A. The computer shall use a solid state Flash Drive (no moving parts) and it shall be a Samsung or approved equal.

B. The Flash Drive shall have a minimum of storage capacity of 64GB SSD.
C. The Flash Drive shall operate at temperatures from 0 degrees C to +70 degrees C

D. The Flash Drive shall have 1000G operating shock and 15G operating vibration rating.

E. The drive shall have a MTBF of greater than 1,000,000 hours.
F. The Flash Drive shall have a manufacture warranty of 3 years.
G. The Flash Drive shall store the operating system and any programs that require erase/read/write cycles.

H. Flash Drive specification sheets shall be provided with Submittal showing proposed flash drive meets specification requirements.

2.3.3 Compact Flash Card  

A. The computer shall use an external Compact Flash (CF) Card which shall be installed using an internal 3 ½” bay with a compact flash card reader.

B. The CF Card shall be a minimum of 4 GB

C. No erase and/or write cycles shall occur to the Compact Flash Card.

D. The CF Card shall store programs and configuration files that are only read during power-up.  These files should be the airport specific programs and configurations.

E. The CF Card shall contain a “Ghost” image (Exact image of the original drive) of the Flash Drive which allows for easy Flash Drive replacement and repair.

2.3.4 Flash Drive Service / Repair  

A. The touchscreen computer shall be able to be rebuilt using a new blank Flash Drive or blank standard Hard Drive.

B. The computer shall be able to boot from the CF Card and execute a “Ghost” image rebuild program.  

C. The rebuild program shall extract and copy the “Ghost” image, all configurations and airport specific programs from the CF Card to the new blank Flash Drive.

D. Upon completion of the rebuild program, the touchscreen computer shall be able to be rebooted and be completely operational. 

<The engineer needs to decide if all computers will be the same industrial type.  Having all the computers be the same minimizes spare parts requirements.  However, to reduce costs, the engineer may decide that a non-critical node, such as the maintenance center or the operations center will use a commercial computer.  The following specification details the requirements for a commercial computer.>

2.3.5 Commercial Computer Technical Specifications

A. All commercial grade computers in the ALCMS system shall have the following technical specifications:

	ID
	Options
	Description

	a) 
	Type
	Industrial-grade computer.

Arista or approved equal

	b) 
	Processor Type
	Intel ATOM E3845 ® Processor (or greater)

	c) 
	Processor Clock Rate
	1.9 GHz or better

	d) 
	Memory Capacity
	4 GB DDR3 800 RAM (Memory Clock 200 MHz, Data Rate 800 MT/s) (or greater)

	e) 
	Hard Disk

See details to follow
	120GByte Solid State Flash Drive

Standard rotating drives are not acceptable 

	f) 
	Compact Flash Card

See details to follow
	16 GB CFast Card (or greater) 

Stores compressed “Ghost” image of Flash Drive, airport specific programs and configurations

	g) 
	Video (Integrated)
	SVGA, 8MB VRAM, minimum support 1280 x 1024

	h) 
	Operating System
	Window 7 Pro


Table 2:  Commercial Computer Specifications
2.3.6 Vault Computer(s)

A. The vault computer shall be capable of independently carrying out the following functions:

1. Decode all commands received and transfer them to the corresponding Distributed Control and Monitoring Equipment (DCME) unit for execution.

2. Interrogate all the DCME units to determine the status of the Constant Current Regulators (CCRs) and other controllable items.

3. Transfer the status of the CCRs and other controllable items to the control tower computer and maintenance center computer.
4. Continuously check for proper operation of all the communication links connected to the computer.

5. Continuously check for proper operation of the vault distributed control and monitoring network.

6. Duplicate the tower control and graphical displays for allowing authorized control from the vaults.

7. The vault shall also duplicate the maintenance center status information.

8. Provide hard copies of real-time and historical information on the status of the airfield lighting systems and other controlled and monitored items.

9. The vault computer application shall not be able to initiate lighting commands unless the control tower authorizes control to Vault.

2.3.7 Tower Computer(s)

A. The Tower computer(s) shall be capable of independently carrying out the following functions:

1. Receive commands from the Touchscreen control station(s) and transfer lighting control commands to the vault(s) for execution.

2. Receive the airfield lighting status information from the vault(s) and transfer the status to the Touchscreen display.

2.3.8 Maintenance Computer

A. The maintenance computer shall be capable of independently carrying out the following functions:

1. Provide real-time and historical information on the status of the airfield lighting systems and other controlled and monitored items.

2. Provide information as to the time, type, location and nature of system problems, alarms or warnings.

3. Provide hard copies of real-time and historical information on the status of the airfield lighting systems and other controlled and monitored items.

4. The Maintenance center computer application shall not be able to initiate lighting commands unless the control Tower authorizes control to the maintenance center.

5. Provide remote dial-in and diagnostics for the ALCMS Manufacturer technical service personnel.

<Another optional maintenance center node could be designed to provide a roaming maintenance and diagnostic computer that would allow maintenance to access the ALCMS network from a maintenance vehicle or other wireless location.  The engineer shall remove this option if not required>
2.3.9 Wireless Roaming Maintenance Computer – Wireless Service

1. A wireless maintenance computer shall be provided to allow for remote connection to the ALCMS system from a maintenance vehicle or other remote location.

2. The maintenance computer shall be a notebook computer with docking station to allow the unit to be docked and re-charged.

3. The computer shall provide real-time control and monitoring of the airfield lighting system when in range of the wireless coverage.

4. The wireless computer shall use wireless Ethernet to provide wireless roaming access to the ALCMS system.
5. The ALCMS manufacturer shall provide all peripherals, computer cards and wireless equipment required to configure the computer to work with the Ethernet network.

<Engineer to include wireless Ethernet specifications as previously provided in section 2.2.4.>.
2.3.10 Roaming Maintenance Laptop Computer Technical Specifications

B. All roaming maintenance computers in the ALCMS system shall have the following technical specifications:

	ID
	Options
	Description

	i) 
	Type
	Panasonic Toughbook or equal

	j) 
	Processor Type
	Intel Pentium® 4 

	k) 
	Processor Clock Rate
	2.5 GHz or better

	l) 
	Memory Capacity
	1 GB RAM or better

	m) 
	Hard Disk Drive
	32 Gb or larger

	n) 
	2 X USB Ports
	2 USB Ports 

	o) 
	Cache Memory
	L2 512KB

	p) 
	CD-ROM
	52X

	q) 
	Video (Integrated)
	SVGA, 8MB VRAM, minimum support 1280 x 1024

	r) 
	LCD Screen
	12” diagonal viewing area or greater

	s) 
	Operating System
	Window 7 Pro

	t) 
	Connectivity
	802.11n or greater, available 3g/4g connection


Table 2:  Laptop Computer Specifications
2.4 Touchscreen Control Stations

<The engineer should decide the touchscreen quantity, size and mounting method the airport desires in the tower.  If there are two touchscreens in the tower cab, there will be two industrial computers in the Tower Computer Assembly.  Touchscreens are available in 15” 17” or 19” diagonal sizes.  The most common size used is 17”.  Some airports elect to have one touchscreen in the tower and a second touchscreen 1.) operational at one of the system nodes [Tower Computer; Vault Computer; Maintenance Center], or 2.) purchased as a spare part and stored until needed.  Most touchscreens are mounted flush with the tower cab.  Touchscreens are also available with a desktop stand.>
2.4.1 Technical Specifications 

A. Touchscreen technology shall be integrated into the display monitor and shall have the following technical specifications:

	
	Options
	Description

	a.
	Technology
	AccuTouch™ Five-Wire Resistive

	b.
	Screen Resolution
	1280 x 1024 (minimum) 

	c.
	Touch Resolution
	Touchpoint controller resolution of 4096 x 4096

	d.
	Input method
	Finger or stylus

	e.
	Positional Accuracy
	Standard deviation error less than 0.080” (2mm)

	f.
	Agency Approvals
	UL, CE, FCC Class A

	g.
	Chemical Resistance
	The active area of the Touchscreen is resistant to all chemicals that do not affect glass.

	h.
	Temperature / Relative Humidity
	-10(C to 50(C at 90% RH, non-condensing

	i.
	Electrostatic
	Per EN 61000-4-2

	j.
	Light Transmission
	80% +/- 5% at 550nm wavelength

	k.
	Face Plate
	Anti-glare 

	l.
	Expected Life
	35 million touches in one location without failure


2.4.2 Touchscreen Monitor Specifications 

A. The touchscreen video graphics display shall have the following technical specifications:

Standard Screen
	
	Options
	Description

	a.
	Type
	LCD, active matrix 

	b.
	Mounting
	Flush Mount

	c.
	Size
	<17” or 19”> Diagonal viewable 
 4:3 aspect ratio

	d.
	Screen Resolution
	1280 x 1024 (minimum)


Wide Screen
	
	Options
	Description

	a.
	Type
	LCD, active matrix 

	b.
	Mounting
	Flush Mount

	c.
	Size
	<19.5” or 21.5”> Diagonal viewable  

16:9 aspect ratio

	d.
	Screen Resolution
	1920 x 1080 (minimum)


B. The tower touchscreen video graphics display shall be designed to be installed <flush into a cabinet console.  A minimum four (4) inch clearance must be provided around the perimeter of the touchscreen installation to allow for proper heat dissipation.>
C. Installation of the touchscreen and all cabinetry work and modifications is the responsibility of the Contractor.

D. The Contractor shall install to match existing cabinet construction and color.

2.5 Subsystem Equipment

2.5.1 Tower Equipment 

A. Computer

1. The Tower computer(s) shall be a 19” industrial rack-mount type.

2. The computers shall meet previously specified technical requirements.

3. 120 VAC, uninterruptible power shall be supplied to the computer and the Tower Touchscreen Monitor.

B. Touchscreen Monitors 

1. <TBD> Touchscreen(s) shall be mounted in the Tower cab console.

2. 120 VAC, uninterruptible power shall be supplied to the Tower Touchscreen.
C. Video / Serial Communication Extension Equipment 

1. A Video / Serial Communication extension Receiver box shall be installed in conjunction with each Touchscreen display under the tower cab console.  

2. A Video / Serial Communication extension Transmitter box shall be installed in conjunction with the tower computer located in the tower sub-junction.

3. The video extension transmitter shall allow for simultaneous connection of the local service monitor and the remote touchscreen monitor.

4. A category 5 communications cable shall be installed between the Receiver and Transmitter.  A spare CAT 5 cable shall also be installed, for use as a future troubleshooting aid.
D. Service Monitor (LCD)

1. The service display shall use a 19” LCD monitor.

2. The monitor shall be located on a shelf within the tower equipment enclosure.

3. 120 VAC, uninterruptible power shall be supplied to the monitor.

E. Audible Alarm assembly

1. An audible speaker shall be installed in conjunction with each Touchscreen display.

2. An audio and volume control cable shall be installed between the audible speaker and the tower computer located in the tower sub-junction.

F. Uninterruptible Power System 

1. An uninterruptible power system (UPS) shall be provided for supporting power to the tower equipment.

2. The UPS shall be capable of supplying full load power for 10 minutes after loss of main input power.

3. The UPS shall be a 19” rack-mount unit installed in the tower computer equipment enclosure.

G. Industrial Enclosures

1. A NEMA 12 industrial enclosure shall be provided for housing associated tower computer equipment.

2. The enclosure shall be designed for indoor use to provide protection against dust, dirt, dripping water and external condensation of non-corrosive liquids.

3. The enclosure shall be an industry standard 19” rack-mount type enclosure.

4. The industrial enclosure shall include a pagoda top with exhaust fan and ventilation kit for proper convection cooling.

5. The environmental conditions within the area of the enclosure installation shall not exceed 122(F (50(C) or fall below 32(F (0(C).  
6. Installation of the tower equipment shall be the responsibility of the electrical contractor.  The electrical contractor with the airport and/or owner shall coordinate the installation and location of the tower equipment.  

2.5.2 Vault Equipment

A. Computer

1. The vault computer shall be a 19” industrial rack-mount type.

2. The computers shall meet previously specified technical requirements.

3. 120 VAC, uninterruptible power shall be supplied to the computer.

B. Monitor (LCD)

1. The service display shall use a 19” LCD monitor.

2. The monitor shall be located on a shelf within the vault equipment enclosure(s).

3. 120 VAC, uninterruptible power shall be supplied to the monitor.

C. Uninterruptible Power System:  Vault Computer Equipment 

1. An uninterruptible power system (UPS) shall be provided for supporting power to the vault equipment.

2. The UPS shall be capable of supplying full load power for 10 minutes after loss of main input power.

3. The UPS shall be a 19” rack-mount unit installed in the vault computer equipment enclosure.

D. Uninterruptible Power System:  DCME Control and Monitoring Equipment

1. An uninterruptible power system (UPS) shall be provided for supporting power to the DCME equipment.

2. The UPS shall be capable of supplying full load power for 10 minutes after loss of main input power.

3. The UPS shall be a 19” rack-mount unit installed in the vault computer equipment enclosure.

E. Industrial Enclosures

1. A NEMA 12 industrial enclosure shall be provided for housing associated vault computer equipment.

2. The enclosure is designed for indoor use to provide protection against dust, dirt, dripping water, and external condensation of non-corrosive liquids.

3. The enclosure shall be an industry standard 19” rack-mount type enclosure.

4. The industrial enclosure shall include a pagoda top with exhaust fan and ventilation kit for proper convection cooling.

5. The environmental conditions within the area of the enclosure installation shall not exceed 122(F (50(C) or fall below 32(F (0(C).  

2.5.3 Maintenance Equipment

A. Computers

1. The maintenance center computer shall be a <19” industrial rack-mount type> < a commercial grade desktop computer> and meet previously specified technical requirements.
2. There shall be a 17” desktop LCD monitor in the maintenance center.

B. Uninterruptible Power System 

1. An uninterruptible power system (UPS) shall be provided for supporting power to the maintenance center computer equipment.

2. The UPS shall be capable of supplying full load power for 10 minutes after loss of main input power.

3. The UPS shall contain a surge suppressor with an input/output RJ-11 jack for the telephone line in order to protect the maintenance center modem from electrical surges and lightning.

C. Printer

1. The printer shall be a black and white LaserJet printer.

D. Installation of the maintenance center equipment shall be the responsibility of the electrical contractor.  The electrical contractor with the airport and/or owner shall coordinate the installation and locations of the maintenance center equipment.  
E. Any computer desks or tables required for the maintenance center computer equipment shall be provided by the airport / owner.  No additional office equipment shall be provided.

2.6 Distributed Control Equipment

A. The control and monitoring equipment shall be of a distributed nature and shall not be PLC based.  

B. The DCME units shall be installed locally at each device (i.e. CCR) which requires control and/or monitoring within the airfield lighting electrical vault(s).  

2.6.1 General

A. Each CCR and each controllable item shall be connected to a DCME.

B. The DCME shall be a microprocessor-based module that includes all of the communication, control commands, input/output connections and failsafe functionality.

C. The DCME shall communicate via a redundant (2 independent communication links) communications network.

D. Connections to the communication network shall be via quick disconnect terminal connectors that can easily be plugged and unplugged from the communication equipment.

E. The DCME shall communicate back to the Vault computer via either of the networks.

F. Removal of any DCME units from the vault network shall not affect the operation of the ALCMS system.

G. The DCME shall be a universal device that can be used on any type of CCR and/or controlled element from any manufacturer.

H. To minimize spare parts needs, each DCME shall be identical and have interchangeable components.

I. The DCME unit shall provide optical isolation from all high voltage equipment including the CCR output current, CCR output voltage and CCR input voltage.

J. All high voltage interfaces to the DCME unit shall be via fiber optic cable.

2.6.2 Redundant Vault Control Network

A. The DCME redundant communication network shall use at least two (2) independent communication network cables installed in the electrical vault.

B. The vault network shall use two (2) cables each consisting of two (2), 24AWG, shielded twisted pairs with a common (drain wire) meeting EIA RS-485 applications (Belden™ no. 9842),  two (2) CAT5 redundant, daisy-chainable ethernet or an ALCMS manufacturer approved equivalent.
C. The DCME must provide an optional backup wireless network connection to the ALCMS  
D. The network shall be used to control and monitor all the various controllable elements located within the vault(s) such as CCRs and Generator(s).

E. Any malfunction in one network shall not affect the operation of the other communications network.  

F. Any malfunction in one of the DCME communication ports shall transfer communication to the remaining port without affecting system functions.
2.6.3 Overview of Operation [Externally Mounted DCME]
A. Each DCME unit shall have a unique factory set address and a field programmable communication address.
B. Each DCME unit shall have a 7” easily readable, full color, touchscreen display.
C. Each DCME unit shall be able to be fully configured from the front panel display, without the need for a separate PC and/or specialized software.
D. The DCME receives commands via the vault network, executes those commands, and transfers back the status of the element to the vault computer.

E. The DCME shall perform the following functions:

1. Brightness setting control of the CCRs or ON/OFF control as required by the controlled element (i.e. generator may only require ON/OFF control).

2. Perform all failsafe functions.

3. Communication via both networks to the vault computer.

4. Self-diagnostic function to monitor for proper operation.

5. Locally store all data and parameters specific to the controlled element. 
F. For maintenance purposes, the DCME shall have an internal ON/OFF switch and shall have a front hinged access door.
2.6.4 Overview of Operation [CCR Integrated DCME]
A. Each DCME unit shall have a unique factory set address and a field programmable communication address.
B. Each DCME unit shall have a 7” easily readable, full color, touchscreen display.

C. Each DCME unit shall be able to be fully configured from the front panel display, without the need for a separate PC and/or specialized software.
D. The DCME receives commands via the vault network, executes those commands, and transfers back the status of the element to the vault computer.

E. The DCME shall perform the following functions:

1. Brightness setting control of the CCRs or ON/OFF control as required by the controlled element (i.e. generator may only require ON/OFF control).

2. Perform all failsafe functions.

3. Communication via both networks to the vault computer.

4. Self-diagnostic function to monitor for proper operation.

5. Locally store all data and parameters specific to the controlled element. 

2.6.5 Basic DCME components [Externally Mounted DCME]
The DCME shall consist of the following basic components and functions:
A. Default Input / Output Board 
1. Shall provide eight (6) mechanical latching output points.  These control points shall also be self-monitored and provide back-indication to the Vault computer verifying proper execution of the control command.

2. Shall provide eight (3) optical-isolated input points.

3. Shall provide quick-disconnect terminal blocks that can be easily plugged and unplugged from the I/O board.

B. Main Board
1. Shall provide redundant communication network circuitry.

2. Shall provide quick-disconnect terminal blocks for redundant communication network connections.

3. Receives and transmits data to the vault computer.
C. Digital Display  
1. Shall provide visual display of all DCME monitored values on one screen (Power, communications and monitoring).

2. Brightness Step: display indicating the commanded step of the CCR.

3. Communication status: display indicating the status of channel A of the redundant communication network.

D. Current and Voltage Monitoring Unit
1. Shall provide real-time measurements of the output current of the CCR
2. Shall provide real-time measurements of the output voltage of the CCR
2.6.6 Basic DCME components [CCR Integrated DCME]
The DCME shall consist of the following basic components and functions:

A. Monitor Board 
1. Shall provide redundant communication network circuitry.

2. Shall provide quick-disconnect terminal blocks for redundant communication network connections.

3. Receives and transmits data to the vault computer.

B. Digital Display  
4. Shall provide visual display of all DCME monitored values on one screen (Power, communications and monitoring).

5. Brightness Step: display indicating the commanded step of the CCR.

6. Communication status: display indicating the status of channel A of the redundant communication network.

<The engineer must determine what level of monitoring is preferred by the airport and specify.  The amount of monitoring specified should be based on available budget and airport requirements.  Following are examples of monitoring specifications that can be modified as necessary.>
2.7 Distributed Monitoring Equipment

The DCME shall provide the following minimum monitoring:
<< OPTION 1 >>
2.7.1 L-827/9 Monitoring (Externally mounted)
A. The DCME unit shall provide full FAA L-827/9 monitoring per FAA AC 150/5345-10 (current edition).
B. The DCME shall include the monitoring board and provide the following information for each CCR:

1. Loss of input power to the CCR.

2. CCR shutdown by open-circuit / over-current protective devices.

3. Drop of more than 10% in the CCR VA load.

4. Failure of the CCR to deliver the selected output current.

5. The number of burnt-out lamps (L-850, L-852, L-861, L-861 series) in each series circuit.  For best accuracy, all lamps/transformers are the same wattage and no film disc cutouts are used.
6. Remote / Local status of the CCR.

7. Actual CCR output current

8. Actual CCR output voltage

9. Actual CCR output load wattage (W)

10. Actual CCR output load Volts-Amps (VA)

C. The DCME digital display shall provide local indication of the CCR status including

1. Remote/Local: display indicating the status of the remote / local switch of the CCR. 
2. Primary Power: display indicating the status of the input power to the CCR.
3. Over current: display indicating over current, protective shutdown.
4. Open circuit: display indicating open circuit status.

D. The DCME shall interface to an external current and voltage module (CVM) used to collect current and voltage information.  The CVM shall meet the following minimum requirements.  
1. Collects analog current and voltage samples at a high sample rate of 50,000 samples/second.

2. Transmits current and voltage samples to the DCME.

3. Provide digital fiber optical isolation between the DCME and the output of the CCR.

4. Quick disconnect fiber optic connections for interfacing to the DCME.

The ALCMS manufacturer shall provide the fiber optic cable between the CVM and the DCME.

<< OPTION 2 >>
2.7.2 L-827/9 Monitoring (Internally mounted)
E. The DCME unit shall provide full FAA L-827/9 monitoring per FAA AC 150/5345-10 (current edition).

F. The DCME shall include the monitoring board and provide the following information for each CCR:

1. Loss of input power to the CCR.

2. CCR shutdown by open-circuit / over-current protective devices.

3. Drop of more than 10% in the CCR VA load.

4. Failure of the CCR to deliver the selected output current.

5. The number of burnt-out lamps (L-850, L-852, L-861, L-861 series) in each series circuit.  For best accuracy, all lamps/transformers are the same wattage and no film disc cutouts are used.

6. Remote / Local status of the CCR.

7. Actual CCR output current

8. Actual CCR output voltage

9. Actual CCR output load wattage (W)

10. Actual CCR output load Volts-Amps (VA)
11. Actual CCR input voltage
G. The DCME digital display shall provide local indication of the CCR status including

5. Remote/Local: display indicating the status of the remote / local switch of the CCR. 

6. Primary Power: display indicating the status of the input power to the CCR.

7. Over current: display indicating over current, protective shutdown.

8. Open circuit: display indicating open circuit status.

H. The DCME shall interface to the regulator control board of the CCR. The regulator control board shall collect current and voltage information and provide this information to the DCME.  The regulator control board shall meet the following minimum requirements.  

5. Collects analog current and voltage samples at a high sample rate of 50,000 samples/second.

6. Transmits current and voltage samples to the DCME.

<< OPTION 3 >>
2.7.3 Current Sensing Monitoring 

A. The DCME unit shall provide simple ON and OFF monitoring of the CCR output and other controllable elements.

B. The DCME shall include the required inputs to monitor the ON/OFF status.

C. A current sensing relay (CSR) shall be provided for each CCR and controllable element to detect that current is detected in the CCR output circuit.

D. The CSR shall either be installed inside or adjacent to the equipment by the electrical contractor.

E. The Contractor shall provide any additional enclosures/electrical boxes required to interface the CSR to the controlled element.

<< OPTION 3 >>
2.7.4  Insulation Resistance Monitoring 

A. The DCME unit shall provide insulation resistance monitoring as an integral component of the DCME unit.
B. The IRMS is capable of automatically or manually monitoring and reporting the insulation resistance value of the series circuit cabling (one IRMS per circuit).

C. The measured resistance shall be displayed locally at the DCME digital display.

D. The DCME unit shall be capable of reading and recording resistance values from less than 20k Ohms to 2G Ohms.
E. The DCME shall interface to an external insulation resistance module (IRM).  The IRM shall meet the following minimum requirements.  
1. Collects insulation resistance samples.

2. Transmits insulation resistance samples to the DCME.

3. Provide digital fiber optical isolation between the DCME and the output of the CCR.

4. Quick disconnect fiber optic connections for interfacing to the DCME.
Fiber optic communication shall be used between the IRM board and the DCME.  The ALCMS manufacturer shall provide the fiber optic cables between the IRM board and the DCME.

F. The IRMS system shall be capable of taking resistance readings on circuits that are energized or de-energized.  This shall allow the system to be used as a troubleshooting tool for assisting in locating circuit faults.

G. The IRMS system shall provide database record keeping that allows for graphical trend analysis of the insulation resistance readings.

H. The IRMS shall provide configurable insulation resistance warning and alarm limit notification to the system. 

I. The IRMS shall be able to be configured for a minimum of two (2) reading times per day.

J. The IRMS shall be able to be configured to take readings hourly, daily, weekly or monthly.

K. All user programmable variables shall be able to be changed at any specified computer within the ALCMS system.
L. All the IRMS data shall be viewable either as real-time or as historical data at any specified computer location.  The IRMS information shall be available at all times and shall not require any special transfer of data between the IRMS system and the control system (since the IRMS is an integral component of the ALCMS).

Latching Failsafe 

A. Each DCME unit shall provide a self-contained latching failsafe feature that shall perform the following functions: 

1. Insure default operation of the airport lighting, even if the entire airport lighting control system is not functioning.

2. Display the commands sent by the computer to the CCRs and/or to the other controllable items.

3. Adaptable to each CCR regardless of internal or external control voltage.

4. Permits maintenance of portions of the control system, without changing the operational status of the lighting system.

B. The failsafe mode of each DCME unit shall be “Passive Failsafe” (Latching) mode.

C. If the CCR was switched ON before the failure, it shall remain ON at the same brightness level.
D. If the CCR was switched OFF before the failure, it shall remain OFF.

E. Failsafe shall be able to be bypassed by selecting the CCR locally to any desired brightness level.

2.7.5 Failsafe Technical Specifications

A. The failsafe system shall operate independently of the computer, providing failsafe interfacing to the CCR and/or other controllable elements.

B. The failsafe system shall be based on electromechanical latching relays with the following characteristics:

	Specification
	Rating

	Maximum switching voltage
	240VAC, 125VDC

	Nominal switching capacity
	8A / 250VAC

5A / 30VDC

	Rated current (resistive)
	1A

	Operational Life
	Mechanical 5X107

Electrical 105

	Protection
	IP67 (protection against ingress of dust and water in harmful quantities)


C. Mode of Operation

1. The commands executed by the DCME to switch the CCR and/or controllable element shall be momentary commands.  

2. The control commands shall be mechanically latched upon execution.

3. Failure of the DCME and/or loss of communication to the network shall not change the status of the airport lighting.

2.8 DCME Mounting

<The engineer must determine how DCME equipment will be mounted.  The DCME equipment can be mounted 1.) integral to the CCR (using ADB Safegate CCRs or SGRS systems); 2.) as a combo box beside the monitored equipment and also containing the CVM or IRM board.  Following are examples of DCME mounting specifications that can be modified as necessary.>
<The DCME equipment shall be mounted integral to each ADB Safegate CCR.

or
<The DCME equipment shall be mounted as a combination box beside the monitored equipment.  The combination box shall contain all DCME equipment, CVM, and/or IRM board.
3. Graphical User Interface Operation

3.1 General

A. The Tower Touchscreen display shall control and monitor the airfield lighting system.  The display shall show real-time information on the operational status of the airfield lighting systems.

B. The Touchscreen control stations shall consist of multiple Touchscreen ‘pages’ each with a specific function.  These Touchscreen ‘pages’ are defined as follows:

1. Preset: Consists of pre-defined preset buttons used to simplify airfield lighting control commands.

2. Runway Lights: Consists of runway control touch buttons used to individually control runway circuits.  Multiple runway pages may be necessary for airports with several runways.

3. Taxiway Lights: Consists of taxiway control touch buttons used to individually control taxiway circuits if required. 

4. Utilities: Consists of miscellaneous functions for calibrating the Touchscreen, granting lighting control to other locations, setting the date and time, etc.

C. All preset and control configurations shall be defined by the airport/owner in conjunction with Air Traffic Control requirements.  
D. The ALCMS manufacturer shall provide preset tables to be used by the airport/owner to define the configuration settings.  

3.2 Overview of Operation

A. Airfield lighting control commands are entered into the system by touching the corresponding touch button on the Touchscreen video display.  When a command is entered, the Touchscreen shall respond by graphically displaying the button as being depressed and change the button color.

B. The associated circuit graphics shall alternately flash indicating the airfield lighting section that shall be affected when this command is “confirmed”.

C. Once confirmed, the Tower Touchscreen shall register the command, generate a data instruction and transmit the command to the vault computer(s) for implementation.  The command is also simultaneously transmitted to the maintenance computer and all other computers connected to the network.

D. The tower Touchscreen shall receive confirmation from the vault(s) that the corresponding equipment has responded to the control command and displays the current system status on the Touchscreen display.

E. In the event that communications is lost between the tower and vault(s), an alarm is indicated at each computer location.

F. In the event of a predefined alarm condition, the effected airfield lighting circuit graphic shall flash red and an audible alarm tone shall alert operators to the alarm condition.

ALCMS Alarm Functions

3.2.1 Touchscreen Audible Alarm

A. The audible alarm shall sound at each Touchscreen display when an alarm condition occurs.  In addition, the ‘ALARM ACK’ button shall flash and the associated airfield circuit graphics shall change to red.

B. The audible alarm shall stop automatically after three (3) seconds unless the ‘ALARM ACK’ button is pressed.  

C. If the alarm is not acknowledged, the audible shall cease for sixty (60) seconds while the ‘ALARM ACK’ continues to flash.  If the ‘ALARM ACK’ is still not pressed after the sixty (60) seconds, the audible shall sound again for three (3) seconds.

D. This sequence shall repeat indefinitely until the alarm is acknowledged.

3.2.2 Circuit Alarms

A. The ALCMS shall continuously monitor the status of all of the circuits per the monitoring requirements as specified previously.

B. If there are any monitoring discrepancies (i.e. incorrect CCR output current, loss of primary power) an alarm shall be generated at the Touchscreen display for the associated circuit.
3.3 Touchscreen Command Sequences

A. The Touchscreen control station shall allow the airfield lighting circuits to be controlled individually (i.e. RWY Edge) or as a group based on preset tables (See following section).

B. Each control command shall require two distinct operator actions in order for the command to initiate any state changes in the airfield lighting.  The command sequence shall be as follows:

1. Select circuit: Operator selects the desired circuit to be changed.

2. Select intensity: Operator selects the desired brightness step that the circuit is to be changed to.

3. Graphics flash: The graphics associated with the selected circuit shall begin to flash visually indicating to the operator the airfield lighting section that is going to be affected by the command.

4. Confirm/Reject: Operator selects the ‘CONFIRM’ button to accept the selection and initiate the lighting change.  Operator selects the ‘REJECT’ button to cancel the selections and make another selection.
Touchscreen Preset Sequences

A. The Touchscreen control station shall allow simultaneous airfield lighting circuit changes to be accomplished using preset lighting sequences.

B. The preset lighting sequences shall be defined by the airport in airfield lighting preset tables.

C. Each preset lighting change shall be based on the following operator inputs:

1. Active Runway Selection: Operator selects the runway(s) that shall be active.  This is based on runway direction (i.e. “RWY 9”)

2. Day/Night Setting: Operator selects the day/night setting.  The day/night setting shall control the intensity of the circuits.

3. Visibility: Operator selects a single visibility setting that is based upon the current airport visibility. 

4. Confirm/Reject: Operator selects the ‘CONFIRM’ button to accept the preset selections and initiate the lighting change.  Operator selects the ‘REJECT’ button to cancel the selections and make another preset selection.

D. Upon confirmation of the preset selections, the intensity of all the circuits associated with the preset condition shall automatically change to match the visibility requirement.

E. The preset visibility setting of the CCRs is based on FAA document 7110.65 (current version).  Presets shall also be coordinated with the airport and the FAA to properly define airfield lighting operational usage.

F. The visibility settings shall include Intensity and Preset Invalid monitoring.  This indicates when a preset or intensity setting on the airfield is different than the selected preset intensity.

G. According to FAA document 7110.65 (current version), the visibility settings for the 5-step CCRs shall be based on the following table:

	Visibility
	Day

(Brightness step)
	Night 

(Brightness step)

	Less than 1 mile
	5
	4

	1 to but not including 2 miles
	4
	3

	2 to but not including 3 miles
	3
	3

	3 to 5 miles inclusive
	0
	2

	More than 5 miles
	0
	1


Table 3: 5-step Regulators

H. According to FAA document 7110.65 (current version), the visibility settings for the 3-step CCRs shall be based on the following table:

	Visibility
	Day

(Brightness step)
	Night (Brightness step)

	Less than 1 mile
	3
	2

	1 to but not including 2 miles
	0
	1

	2 to but not including 3 miles
	0
	1

	3 to 5 miles inclusive
	0
	1

	More than 5 miles
	0
	1


Table 4: 3-step Regulators 

I. According to FAA document 7110.65J, the visibility settings for the 1-step CCRs shall be based on the following table:

	Visibility
	Day

(Brightness step)
	Night (Brightness step)

	Less than 1 mile
	1
	1

	1 to but not including 2 miles
	0
	1

	2 to but not including 3 miles
	0
	1

	3 to 5 miles inclusive
	0
	1

	More than 5 miles
	0
	1


Table 5: 1-step Regulators

J. According to FAA document 7110.65J, the visibility settings for the Rotating Beacon shall be based on the following table:

	Visibility
	Day

(Brightness step)
	Night (Brightness step)

	Less than 1 mile
	ON
	ON

	1 to but not including 2 miles
	ON
	ON

	2 to but not including 3 miles
	ON
	ON

	3 to 5 miles inclusive
	OFF
	ON

	More than 5 miles
	OFF
	ON


Table 6: Beacon 

 Graphical Airport Pictorial

A. The ALCMS display screens shall display a graphical pictorial representation of the airport runways, taxiways and other requested airport features.

B. When there is a change in lighting system status, the appropriate graphical detail shall indicate the status by changing color.

C. The circuit intensity display colors shall be represented as seen in the legend as follows.  


< Note: If you are looking at a color copy of this document, the printed colors you see may not match the actual touchscreen colors due to the inherent limitations of color printers. >
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Figure 1: Brightness Step Color Legend

D. The status monitoring display colors shall be represented as seen in the legend as follows.  This includes ATS monitoring, generator monitoring and communications monitoring:
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Figure 2: Status Monitoring Color Legend

3.4 Vault Emergency Generator Control  

A. The ALCMS shall provide control of the emergency diesel generator(s) located in the airfield lighting vault(s) from all of the control stations.

B. The ALCMS shall provide one (1) optically isolated, dry-contact output point at the Vault.
C. The ALCMS shall close the output to command the generator ON and open the output to turn the generator OFF.
D. Locating and wiring of the output points within the Generator equipment shall be completed by the Contractor in coordination with the airport/engineer and equipment manufacturer (if required).

3.5 Vault Automatic Transfer Switch (ATS) and Generator Monitoring 

<Before specifying monitoring the Engineer shall confirm that the new/existing equipment is capable of providing the monitoring points.  ATS and Generator equipment may require additional enunciator panels in order to provide the monitoring pick-up points.
Note: The bid drawings need to exactly show each wiring connection referenced to the terminal block number in the ATC equipment.  In addition, the manufacturer should be contacted to determine exactly what monitoring points are available.  These outputs, with terminal block numbers, should be exactly shown on the prints. >

A. The ALCMS system shall provide the optically isolated digital inputs to monitor the following feedback points:
1. Utility Available
2. Utility On-line

3. Generator Available

4. Generator On-line

5. Generator Alarm

B. Locating and wiring of the monitoring points within the ATS and generator equipment shall be completed by the contractor in coordination with the airport/engineer and equipment manufacturer.

3.6 Beacon Control  

<The beacon is typically controlled directly from the ALCMS, often at the vault node or the tower node.  An example specification is shown below. >

A. The ALCMS shall provide control of the rotating beacon from the <TBD> ALCMS node.

B. The ALCMS shall provide one (1) optically isolated, dry-contact output point at the <TBD>.  The contact shall be rated 1A at 120Vac.
C. The ALCMS shall close the output to command the beacon ON and open the output to turn the beacon OFF.  The contractor shall provide an interface relay/contactor to connect power to the beacon.
D. Locating and wiring of the output points within the Beacon equipment shall be completed by the Contractor in coordination with the airport/engineer and equipment manufacturer
<The beacon may also be located on a tower a long distance from the ALCMS equipment.  A Fiber Optic Multiplexer (FOM) is available for this application.  The FOM has the ability to multiplex 8 inputs and 8 outputs from a DCME.  A FOM is connected to a DCME in the vault.  Another FOM is connected close to the beacon at the beacon tower.  Two fiber optic cables, a Transmit and a Receive, are connected between each FOM.  Single mode fiber can be used in this application.  Typically, one DCME output is multiplexed and sent to the Beacon to turn it on.  Typically, a current sensor is connected to the beacon and provides a feedback point into the FOM.  The current the beacon draws should be measured and a current sensor with the proper current range should be specified.   An example specification is shown below. >

A. The ALCMS shall provide control of the rotating beacon from the <TBD> ALCMS node.

B. The ALCMS shall provide one (1) optically isolated, dry-contact output point at the <TBD> ALCMS node.  The contact point shall be connected to a Fiber Optic Multiplexer (FOM).

C. A FOM must be installed close to the DCME in the vault.  Another FOM must be connected close to the beacon at the beacon tower.  

D. Two fiber optic cables, a Transmit and a Receive, must be connected between each FOM.  

E. A current sensor must be connected to the beacon to provide a contact closure feedback point into the FOM.
F. The ALCMS shall close a DCME output to command the beacon ON and open the output to turn the beacon OFF.  
G. The contractor shall provide all needed beacon interface relays/contactors, power to the beacon and FOM equipment.  The contractor shall provide a current sensor of the proper current range.

H. Locating and wiring of the output points within the Beacon equipment shall be completed by the Contractor in coordination with the airport/engineer and equipment manufacturer

3.7 Navigational Aid Control

<Engineer needs to consider all other equipment that is currently being controlled or needs to be controlled including Windcones, Approach Systems, REILS, VASI, PAPI, Obstruction Lights, Beacon, etc..  Engineer needs to specify whether the control points need to be at the Vault or at the Tower >  

E. The ALCMS shall provide control of the <Enter other control items here or remove if not required> from all of the control stations.

F. The ALCMS shall provide one (1), dry-contact output point(s) at the <Specify Tower or Vault depending on how it is to be controlled.  Typically all control comes from Vault, but some equipment control exists out of the tower>.

G. The ALCMS shall close the output to command the device ON and open the output to turn the device OFF.

H. Locating and wiring of the output points within the device shall be completed by the Contractor in coordination with the airport/engineer and equipment manufacturer

<The Engineer must determine if a Radio Control (L-854) will be used to operate the system.  Note that the bid documents need to define, for all airfield equipment, the desired state in the following four situations- In the initial state after the "Enable Radio Control" button is activated; when the L-854 outputs a Low command; when the L-854 outputs a Med command; and when the L-854 outputs a High command.  Following is an example of Radio Control interface specifications.>
3.8 Radio Control Enabled Control Methodology

A. The ALCMS shall provide an interface to the airport’s radio control equipment.

B. One (1) button labeled “Radio Control” will be programmed to allow air-to-ground radio control after normal operating hours.

C. When the radio control button is pressed, all preset settings are changed for radio operations according to the preset control methodology.

D. Radio Control preset lighting settings shall be specified by the airport.
3.8.1 Radio Control Interface 

1. The ALCMS system shall provide three (3) inputs for Radio Control commands.  Radio Control inputs shall be connected to a DCME at the <TBD – location>.
2. The inputs shall be optically isolated and require the monitoring source and common from the monitored device.

3. The ALCMS DCME inputs shall be rated at 24-48VDC and 120-240VAC at 1 amp.

4. The ALCMS shall monitor the inputs and adjust the airfield lighting according to the Radio Control preset table.

5. The ALCMS shall only monitor for the radio control inputs when the “Radio Control” button is enabled at the Tower.

6. Locating and wiring of Radio Control output points shall be completed by the contractor in coordination with the airport/engineer and equipment manufacturer (if required).

3.8.2 Radio Control Operations 

1. The ALCMS system shall interface to the Radio Controller and control the airfield lighting according to the preset control table to follow.

<THE FOLLOWING IS AN EXAMPLE ONLY AND NEEDS TO BE UPDATED TO REFLECT ACTUAL AIRPORT CIRCUITS AND REQUIRED CONTROL SETTINGS>

	Touchscreen Button Name
	Circuit(s) to Control
	Default

Step


	Low

(3 click)


	Medium

(3 click)


	High

(3 click)



	Radio Control Enabled


	CCR 1 – Rwy 21 Edge

CCR 2 – Rwy 3 Edge

CCR 3 – Rwy 21 Approach

CCR 4 – 3-21 Threshold
	1
	1
	3
	5

	
	CCR 5 - Taxiway Edge 1

CCR 6 – Taxiway Edge 2

CCR 7 – Taxiway Signs
	1
	1
	2
	3

	
	Windcone
	1
	1
	1
	1

	
	Contactor 3 - Rwy 3 REIL
	1
	1
	1
	1

	
	Contactor 4 - Beacon
	1
	1
	1
	1


Table 5:  Touchscreen Radio Control Methodology

5-1
Copyright ( 2017. All Rights Reserved 

_1120971684.doc


STEP 0







STEP 1







STEP 2







STEP 3







STEP 4







STEP 5







COLOR LEGEND







STEP 1







STEP 2







STEP 3







STEP 0







DARK GRAY







DARK BLUE







DARK GRN







MAGENTA







LIGHT GRN







CYAN












_1249893574.doc


OFF







ALARM















NORMAL







COLOR LEGEND







DARK BLUE







DARK GRAY







RED















GREEN












