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PMDT/HF/MAINTENANCE OPERATION

	Specification Requirements


	Fully

Compliant
	Reference/ Comments

	ID


	Paragraph Number
	Title
	Requirement
	Yes
	No
	

	D4-01 
	3.2.2
	Equipment physical design and packaging
	The equipment shall be designed and packaged in such a manner as to facilitate the accomplishment of all testing, adjustments, and maintenance operations.
	
	
	

	D4-02 
	3.2.2.1
	Subassemblies
	Major assemblies or units shall be designed to be completely removable from their enclosures without disassembly and shall be in accordance with FAA-G-2100 paragraph 3.1.2.3.1.
	
	
	

	D4-03 
	3.2.2.1
	Subassemblies
	Access shall be provided to modules or subassemblies from the front or rear of the equipment cabinet or through the use of swing-out chassis, pull-out drawers with mounting slides, or similar means.
	
	
	

	D4-04 
	3.2.2.1
	Subassemblies
	If slides are used, they shall be heavy duty, full suspension roller type drawer slides capable of supporting the weight of the equipment without bending, bowing, or coming out of the track.
	
	
	

	D4-05 
	3.2.2.1
	Subassemblies
	Slides shall be provided with latching stops to limit the travel of the chassis while allowing complete access to all components when in the extended position.
	
	
	

	D4-06 
	3.2.2.1
	Subassemblies
	By intentional unlatching of the stops, complete removal of the chassis from the cabinet shall be possible.
	
	
	

	D4-07 
	3.2.2.1
	Subassemblies
	Cable retractors at the rear of a pull-out chassis shall be provided to allow the slides to be extended to their latch points without disconnecting or damaging any leads or cables.
	
	
	

	D4-08 
	3.2.2.2
	Equipment cabinets
	The ILS equipment cabinets shall be sized so that they will fit easily in shelters, leaving room for work space, co-located equipment such as Distance Measuring Equipment. DME, and adequate space for personnel.
	
	
	

	D4-09 
	3.2.2.2
	Equipment cabinets
	The rack or cabinet shall be steel or aluminum.
	
	
	

	D4-010 
	3.2.2.2
	Equipment cabinets
	If floor mounted, easily accessible holes in the base shall be provided for attaching the bottom of the rack to the shelter floor.
	
	
	

	D4-011 
	3.2.2.2
	Equipment cabinets
	If wall mounted, mounting holes shall be provided for attaching the cabinet to wall-mounted Unistrut or similar material
	
	
	

	D4-012 
	3.2.2.2
	Equipment cabinets
	The rack or cabinet shall allow the installation of as many as four conduits of up to 2-1/2 inch size for AC power, battery, ground, and signal cables.
	
	
	

	D4-013 
	3.2.2.2
	Equipment cabinets
	Each cabinet shall be equipped with a GFI duplex receptacle for powering test equipment and tools.
	
	
	

	D4-014 
	3.2.3
	Controls and indicators
	The following colors shall be used for indicators:

Green – normal operation

Amber – alert condition

Red – Alarm condition.
	
	
	

	D4-015 
	3.2.4
	Display and adjustment of parameters
	A front panel alphanumeric display, touch screen, or a portable terminal. not to be furnished under this specification connected to the subsystem terminal interface shall be capable of displaying all control settings and data.
	
	
	

	D4-016 
	3.2.4
	Display and adjustment of parameters
	Each parameter and its current value shall be displayed in an easily readable format.
	
	
	

	D4-017 
	3.2.4
	Display and adjustment of parameters
	For the purpose of making adjustments, the parameter to be adjusted shall be selectable by cursor or menu.
	
	
	

	D4-018 
	3.2.4
	Display and adjustment of parameters
	If the display system requires operator input in order to make adjustments, on-screen help shall be provided.
	
	
	

	D4-019 
	3.2.4
	Display and adjustment of parameters
	If adjustment is performed via a keyboard or numeric keypad, it shall be possible to directly enter a numeric value in addition to or in lieu of setting by scrolling through a series of displayed values.
	
	
	

	D4-020 
	3.2.4.1
	Use of a portable maintenance data terminal PMDT
	Any necessary PMDT application software shall be provided by the contractor.
	
	
	

	D4-021 
	3.2.4.1
	Use of a portable maintenance data terminal PMDT
	The PMDT software shall be a 32-bit application capable of running under Windows 2000.
	
	
	

	D4-022 
	3.2.5
	Parameter resolution
	The displayed resolution of a maintenance parameter shall be consistent with that parameter’s tolerances as illustrated in the table below unless greater resolution is required for a maintenance procedure unique to the equipment supplied under this contract.
	
	
	

	D4-023 
	3.2.5
	Parameter resolution
	Sufficient resolution of data entry and display shall be provided such that the digitization error of an entered value is less than the rounding error of the least significant digit displayed or entered.
	
	
	

	D4-024 
	3.2.7
	Adjustment and storage of entered parameter data
	Mechanical adjustments shall be lockable for example, shaft locks, and detented control positions.
	
	
	

	D4-025 
	3.2.7.1
	Storage of entered data
	Electronically entered control settings shall become effective either immediately upon entry or at the conclusion of an adjustment/maintenance operation by pressing a STORE or ENTER key or button as appropriate for the parameter or control setting.
	
	
	

	D4-026 
	3.2.7.1
	Storage of entered data
	If adjustable parameters have been changed, prior to returning the equipment to normal operation, the operator shall be prompted to save the new settings.
	
	
	

	D4-027 
	3.2.10
	Transmitter RF power sampling
	Means shall be provided to sample and display locally on the front panel or with a PMDT and remotely through the RMS forward and reverse RF power of each ILS transmitter’s outputs CSB and SBO.
	
	
	

	D4-028 
	3.2.10
	Transmitter RF power sampling
	In a dual transmitter hot standby system, the power delivered to the dummy load shall also be measured and indicated.
	
	
	

	D4-029 
	3.2.11
	Transmitter internal RF power measurement 
	A method and procedure shall be provided to calibrate internal power sensors to an external RF power meter.  
	
	
	

	D4-030 
	3.2.11
	Transmitter internal RF power measurement
	The internal RF power measurement function shall be capable of adjustment so that at the normal operating power, internal and external power readings match to within the resolution of the internal sensor readout.
	
	
	

	D4-031 
	3.2.12
	Voltage regulators
	External voltage regulating transformers shall not be used.
	
	
	

	D4-032 
	3.2.16
	Primary power
	All equipment provided under this specification shall operate from nominal 120 volts single phase 60 Hz commercial power and over the range specified in FAA-G-2100, paragraph 3.1.1.7.
	
	
	

	D4-033 
	3.2.17
	Standby power
	Batteries are not to be supplied under this specification; however, the equipment manufacturer shall specify the battery voltage, and capacity required for the operation stated above.
	
	
	

	D4-034 
	3.2.17
	Standby power
	A mounting shelf for the recommended batteries shall be provided as specified in paragraph 3.3.1.3.1 of FAA-G-2100.
	
	
	

	D4-035 
	3.2.17
	Standby power
	The battery or batteries shall, when fully charged, be capable of powering the Localizer or Glide Slope for at least 4 hours and the Marker Beacon and Far-Field Monitor for at least 72 hours.
	
	
	

	D4-036 
	3.2.17
	Standby power
	Localizer and Glide Slope batteries shall recharge to full capacity in 6 hours or less after operating the ILS equipment for one-half the manufacturer’s stated battery operating time.50 percent usage capacity.
	
	
	

	D4-037 
	3.2.17
	Standby power
	Remote Status and Control Unit batteries shall provide the same operating time and require the same recharge time as Localizer and Glide Slope batteries.
	
	
	

	D4-038 
	3.2.17
	Standby power
	Batteries shall be of a sealed electrolyte type.
	
	
	

	D4-039 
	3.2.17.1
	Battery disconnect switch and fuse/circuit breaker
	Alternately, a front panel mounted amber Maintenance Alert indicator shall illuminate when the battery is disconnected from the equipment.
	
	
	

	D4-040 
	3.2.18.2
	Preventive maintenance requirements
	No single group of periodic maintenance procedures shall require more than 2 hours to complete or be required more frequently than every 3 months.
	
	
	

	D4-041 
	3.2.19
	Special tools and test equipment
	Any special tools, test equipment, or test cables required for testing or maintenance shall be provided by the contractor.  
	
	
	

	D4-042 
	3.2.24.1
	Marker Beacon and FFM antenna mounting
	A frangible, self-supporting mounting pole shall be provided for the inner Marker Beacon and Far-Field Monitor antennas.
	
	
	

	D4-043 
	3.2.24.2
	Localizer antenna mounting
	The complete Localizer antenna array shall be designed for installation on a concrete foundation in the ground or on an elevated platform support.
	
	
	

	D4-044 
	3.2.24.2
	Localizer antenna mounting
	Each individual antenna shall be mounted on two self-supporting frangible pedestals.


	
	
	

	D4-045 
	3.3
	Localizer equipment requirements
	The Localizer chassis, cabinet, and card cage shall be mechanically designed and pre-wired power, control, data, backplane to accept additional modules allowing any configuration to be field-convertible to any other configuration including conversion to dual frequency and dual transmitter/monitor configurations.
	
	
	

	D4-046 
	3.3.3.16
	Power and modulation measurements
	For dual equipment, the line sections shall be installed after the transfer relays.
	
	
	

	D4-047 
	3.3.3.18-A
	Performance of periodic checks and certification
	The following parameters shall be readable either from the equipment front panel or from a PMDT connected to the system: 

 Carrier power output.  CSB


	
	
	

	D4-048 
	3.3.3.18-B
	Performance of periodic checks and certification
	 Sideband power output.  SBO
	
	
	

	D4-049 
	3.3.3.18-C
	Performance of periodic checks and certification
	 Course 90/150 Hz modulation balance.  DDM
	
	
	

	D4-050 
	3.3.3.18-D
	Performance of periodic checks and certification
	    Course total 90/150 Hz modulation percentage.  SDM
	
	
	

	D4-051 
	3.3.3.18-E
	Performance of periodic checks and certification
	 Course width.  DDM
	
	
	

	D4-052 
	3.3.3.18-F
	Performance of periodic checks and certification
	 90 Hz and 150 Hz modulation percentage
	
	
	

	D4-053 
	3.3.3.18-G
	Performance of periodic checks and certification
	 Identification modulation percentage
	
	
	

	D4-054 
	3.3.3.18-H
	Performance of periodic checks and certification
	 Modulation frequencies
	
	
	

	D4-055 
	3.3.3.18
	Performance of periodic checks and certification
	These parameters shall also be readable via the RMM interface.
	
	
	

	D4-056 
	3.3.3.18
	Performance of periodic checks and certification
	For dual transmitter systems, all parameters shall be capable of being displayed for both the main and standby transmitters.
	
	
	

	D4-057 
	3.3.3.18-B
	Performance of periodic checks and certification
	The following maintenance checks shall be available from the front panel or locally connected portable terminal:

         Automatic transfer to standby equipment dual transmitter/ monitor system only.
	
	
	

	D4-058 
	3.3.4.1-A
	Localizer antenna equipment supplied
	The Localizer antenna subsystem shall include the following components:

Broadband 108-112 MHz prefabricated radiating    elements with radomes if required.
	 
	
	

	D4-059 
	3.3.4.1-B
	Localizer antenna equipment supplied
	Mounting base and support masts or poles for each antenna element
	
	
	

	D4-060 
	3.3.4.1-C
	Localizer antenna equipment supplied
	Weather-resistant and animal-resistant cable trough or wireway.
	
	
	

	D4-061 
	3.3.4.1-D
	Localizer antenna equipment supplied
	Closure plates or hole plugs for support masts, cable trough, or wireway if required to prevent exposure of coaxial cables.
	
	
	

	D4-062 
	3.3.4.1-E
	Localizer antenna equipment supplied
	Weatherproof housing containing distribution and monitoring components.
	
	
	

	D4-063 
	3.3.4.1-F
	Localizer antenna equipment supplied
	Support masts, cable trough or wireway constructed in a way that will not allow coaxial cables to be exposed.
	
	
	

	D4-064 
	3.3.4.1-G
	Localizer antenna equipment supplied
	Dual LED obstruction light assemblies in accordance with FAA Advisory Circular AC150/5345-43 with support pole, mounting base, and hardware for each end of the antenna array.
	
	
	

	D4-065 
	3.3.4.1-H
	Localizer antenna equipment supplied
	Pre-cut low loss, semi-flexible, phase stabilized, coaxial cable with an RF phase temperature coefficient for the cable of ±10 ppm or less and connectors for interconnecting the antenna elements, distribution, and monitoring components.
	
	
	

	D4-066 
	3.3.4.1-I
	Localizer antenna equipment supplied
	AC power cable for the obstruction lights, terminating within the distribution/ monitor enclosure.
	
	
	

	D4-067 
	3.3.4.1-J
	Localizer antenna equipment supplied
	All distribution and monitoring stripline or micro-strip assemblies, phase shifters, attenuators, detectors, terminal points, power supplies, and any other components necessary to distribute and adjust the RF signals and provide all required information to the Localizer monitor
	
	
	

	D4-068 
	3.3.4.4.1
	Convenience outlet and work light
	The weatherproof RF distribution/monitor enclosure shall be equipped with a light and a dual or quad AC convenience outlet with a ground fault interrupter.
	
	
	

	D4-069 
	3.3.4.4.1
	Convenience outlet and work light
	The outlet shall be protected by a weather resistant spring-loaded cover when not in use.
	
	
	

	D4-070 
	3.3.4.4.1
	Convenience outlet and work light
	The outlet shall be equipped with an on/off switch and shall be protected with a metal, tempered glass, or high impact plastic guard i.e., not a bare bulb.
	
	
	

	D4-071 
	3.3.4.10.1
	Array height
	The overall height of the array when mounted on the normal support shall be less than or equal to 6 1/2 feet
	
	
	

	D4-072 
	3.3.4.10.5


	Environmentally resistant design and construction
	Radomes, connectors, cable entrances and pass-through, cable troughs, and the distribution/monitor component housing shall be constructed to be resistant to the greatest extent practical to moisture, condensation, insects, and small animals such as mice, gophers, and snakes.
	
	
	

	D4-073 
	3.3.4.10.5


	Environmentally resistant design and construction
	Gaskets and screens shall be employed where appropriate, and upward-facing openings shall be avoided wherever possible.
	
	
	

	D4-074 
	3.3.5.4.4
	Monitor action delay
	The monitor shall have a hold-off period adjustable from 0.3 to 10 seconds during which time shutdown or transfer control is inhibited.
	
	
	

	D4-075 
	3.3.6  
	Localizer Far-Field Monitor.  FFM subsystem 


	FFM status shall be indicated with an indicator light and aural alarm at the Localizer transmitter and any remote equipment status display.
	
	
	

	D4-076 
	3.3.6.1
	FFM general requirements
	The Localizer FFM subsystem shall be designed to be installed at the middle or inner Marker Beacon site or in a stand-alone configuration.
	
	
	

	D4-077 
	3.3.6.1-A
	FFM general requirements
	The FFM subsystem shall consist of the following:

Two antennas which, when mounted 6 feet to 25 feet above the ground,  provide adequate reception of the Localizer signal by the supplied FFM receiver, and have sufficient front to back ratio to preclude interference from reflections from behind the antenna.
	
	
	

	D4-078 
	3.3.6.1-B
	FFM general requirements
	A 6- foot high frangible support for each antenna with the frangible breakpoint no higher than 3 inches above the base.
	
	
	

	D4-079 
	3.3.6.1-D
	FFM general requirements
	 FFM equipment cabinet as described in paragraph 3.3.6.9.
	
	
	

	D4-080 
	3.3.6.8
	Time delay and reset
	This time delay shall be adjustable from 5 to 90 seconds.
	
	
	

	D4-081 
	3.3.6.9 
	FFM equipment enclosures
	A 120 VAC 15A duplex convenience outlet shall be installed inside the stand-alone cabinet.
	
	
	

	D4-082 
	3.4.1-A
	Null reference Glide Slope station
	A complete null reference Glide Slope

station shall consist of the following equipment:

Transmitter group with associated modulation, monitor, and control equipment.
	
	
	

	D4-083 
	3.4.3.15.2
	Clearance transmitter modulation
	A control to adjust the clearance modulation over the range of 50 to 90 percent shall be provided.
	
	
	

	D4-084 
	3.4.3.15.4
	Clearance transmitter stability and power-on stabilization time
	Stability of the clearance transmitter signals and stabilization time shall be identical to that of the course transmitter as specified in paragraphs 3.4.3.4 and 3.4.3.5.
	
	
	

	D4-085 
	3.4.3.16-A
	Performance of periodic checks and certification


	The following parameters shall be readable either from the equipment front panel or from a PMDT connected to the system.

These parameters shall also be readable via the RMM interface:

 Carrier power output CSB
	
	
	

	D4-086 
	3.4.3.16-B
	Performance of periodic checks and certification
	 Sideband power output SBO
	
	
	

	D4-087 
	3.4.3.16-C
	Performance of periodic checks and certification
	 Glide path 90/150 Hz modulation balance DDM
	
	
	

	D4-088 
	3.4.3.16-D
	Performance of periodic checks and certification
	    Path total 90/150 Hz modulation percentage    SDM
	
	
	

	D4-089 
	3.4.3.16-E
	Performance of periodic checks and certification
	 Path width DDM
	
	
	

	D4-090 
	3.4.3.16-F
	Performance of periodic checks and certification
	 90 Hz and 150 Hz modulation percentage
	
	
	

	D4-091 
	3.4.3.16-G
	Performance of periodic checks and certification
	 Modulation frequencies.
	
	
	

	D4-092 
	3.4.3.16
	Performance of periodic checks and certification
	For dual transmitter systems, all parameters shall be capable of being displayed for both the main and standby transmitters.
	
	
	

	D4-093 
	3.4.3.16-A
	Performance of periodic checks and certification
	The following maintenance checks shall be available from the front panel or locally connected portable terminal:

Monitor alarm, alert, and executive action


	
	
	

	D4-094 
	3.4.3.16-B
	Performance of periodic checks and certification
	Automatic transfer to standby equipment. dual transmitter/monitor system only.
	
	
	

	D4-095 
	3.4.4.1.1
	Capture effect phasers
	Each phaser shall have a range of adjustment of at least ±30 electrical degrees.
	
	
	

	D4-096 
	3.4.4.1.1
	Capture effect phasers
	If a mechanical phaser is provided, there shall be at least 1.5 inches of linear travel on each side of mechanical center.  
	
	
	

	D4-097 
	3.4.4.1.1
	Capture effect phasers
	Adjustments shall be in increments of one degree or smaller.
	
	
	

	D4-098 
	3.4.4.1.1
	Capture effect phasers
	Adjustment of the phasers over their full range shall cause no output of the APCU to vary by more than ±0.1 dB.
	
	
	

	D4-099 
	3.4.4.1.2
	Capture effect amplitude 
	Either fixed ratio or continuously adjustable power divider shall be provided to provide the power ratios to the antennas as defined in Table VIII.
	
	
	

	D4-0100 
	3.4.4.1.2.1
	Adjustable power dividers
	Adjustment of any power divider through its full range of operation shall cause the established phase relationship between antennas fed from that power divider to change by no more than ±2 degrees.
	
	
	

	D4-0101 
	3.4.4.4
	Antenna Feedline RF power measurement
	For a sideband reference or capture effect Glide Slope, built-in line sections for wattmeter elements shall be provided to monitor both the input and output ports of the APCU.
	
	
	

	D4-0102 
	3.6.1.5
	Alarms
	The RSCU shall be equipped with visual and aural alarms.
	
	
	

	D4-0103 
	3.6.1.5
	Alarms
	The volume of the aural alarm shall be fixed.
	
	
	

	D4-0104 
	3.6.1.5
	Alarms
	The RSCU shall be equipped with a switch to acknowledge and silence an alarm.
	
	
	

	D4-0105 
	3.6.1.5.1
	Power loss alarm
	An aural and visual alarm shall indicate that AC power to the RSCU or RSIC has been lost and the unit is operating on standby battery power.
	
	
	

	D4-0106 
	3.6.1.5.1
	Power loss alarm
	Primary power loss at the RSCU shall also be indicated by an alarm and indicator on the RSIC.
	
	
	

	D4-0107 
	3.6.1.5.2
	Environmental alerts
	An aural or visual alert shall indicate when a subsystem has lost commercial AC power and is operating on batteries, when the temperature or obstruction light sensors exceed the user-selected threshold limits, or when the intrusion detector or smoke detector has been activated.
	
	
	

	D4-0108 
	3.6.1.5.3
	Alarm and indicator test
	A switch on the RSCU shall be provided which sounds the aural alarm and illuminates all of the indicators.
	
	
	

	D4-0109 
	3.6.1.7
	Mounting and power requirements
	The RSCU shall mount in a standard 19 inch relay rack.
	
	
	

	D4-0110 
	3.6.1.7
	Mounting and power requirements
	Panel height shall be less than or equal to 9 inches and the depth, not including the AC power cord.
	
	
	

	D4-0111 
	3.6.1.7
	Mounting and power requirements
	Panel height shall be less than or equal to 15 inches.
	
	
	

	D4-0112 
	3.6.1.7
	Mounting and power requirements
	Power requirements shall be less than or equal to 250 watts from a 120 VAC single phase source.  
	
	
	

	D4-0113 
	3.6.2.1.2
	Category status display
	The category of operation available for the selected runway based on operating status of ILS equipment in accordance with the requirements specified in paragraph 3.6.1.1.2 and shown in Table XI shall be displayed as a Category indicator.
	
	
	

	D4-0114 
	3.6.2.1.2
	Category status display
	Each category indicator LED shall be labeled with the category and shall be green.
	
	
	

	D4-0115 
	3.6.2.1.2
	Category status display
	An amber Localizer Only indicator shall also be provided.
	
	
	

	D4-0116 
	3.6.2.1.3
	Display of operating status of ILS and co-located equipment
	Status indicators tabulated below in Table XII shall be provided.
	
	
	

	D4-0117 
	3.6.2.1.3
	Display of operating status of ILS and co-located equipment
	Indicators for subsystems or co-located equipment not installed e.g., an Inner Marker for a Category I ILS, including the OFF indicator, shall not be illuminated other than when a Lamp Test is being performed.
	
	
	

	D4-0118 
	3.6.2.1.3
	Display of operating status of ILS and co-located equipment
	When any executive monitor is bypassed, all Category Display indicators shall be OFF.
	
	
	

	D4-0119 
	3.6.2.1.3
	Display of operating status of ILS and co-located equipment
	When any executive monitor is bypassed, a positive indication of the bypassed state shall be provided by blinking of the red status indicator for the equipment with the bypassed monitor
	
	
	

	D4-0120 
	3.6.2.1.4
	Aural alarm
	An aural alarm shall be provided to indicate any status change including a FFM alarm.
	
	
	

	D4-0121 
	3.6.2.1.4
	Aural alarm
	The aural alarm shall also sound each time the Runway Select interlock switch is operated.
	
	
	

	D4-0122 
	3.6.2.1.4
	Aural alarm
	The aural alarm shall be loud enough to be heard above the ambient noise of a typical air traffic control tower at a distance of 30 feet.
	
	
	

	D4-0123 
	3.6.2.1.4.1
	Aural alarm volume control
	The loudness of the aural alarm shall be adjustable from a recessed front panel control.  
	
	
	

	D4-0124 
	3.6.2.1.4.1
	Aural alarm volume control
	Reduction of volume to fully OFF shall not be possible with this control.
	
	
	

	D4-0125 
	3.6.2.1.4.2
	Aural alarm silence switch
	A front panel switch shall be provided to silence the current aural alarm.
	
	
	

	D4-0126 
	3.6.2.1.4.2
	Aural alarm silence switch
	This shall not be a permanent silence switch, and must be operated to silence the alarm each time a status change is received by the RSIC.
	
	
	

	D4-0127 
	3.6.2.1.5
	Lamp dimmer control
	A front panel control shall be provided to adjust the intensity of the indicators and selected runway display to suit ambient lighting conditions.
	
	
	

	D4-0128 
	3.6.2.1.5
	Lamp dimmer control
	At maximum intensity, the indicators shall be visible in bright sunlight.
	
	
	

	D4-0129 
	3.6.2.1.5
	Lamp dimmer control
	The indicators shall not become invisible in a darkened tower cab at minimum intensity. 
	
	
	

	D4-0130 
	3.6.2.1.6
	Lamp/alarm test switch
	A Lamp/Alarm Test switch shall be provided.
	
	
	

	D4-0131 
	3.6.2.1.6
	Lamp/alarm test switch
	When operated, all lamps including those not used for the installed system, and all segments of alphanumeric displays shall illuminate at full intensity.
	
	
	

	D4-0132 
	3.6.2.1.6
	Lamp/alarm test switch
	The Test switch shall simultaneously cause the aural alarm to sound.
	
	
	

	D4-0133 
	3.6.2.1.7
	FFM bypass switch
	A switch shall be provided to bypass the FFM, if installed.
	
	
	

	D4-0134 
	3.6.2.1.7
	FFM bypass switch
	When the FFM is manually bypassed from the RSIC, the category of operation shall be downgraded to Category I.
	
	
	

	D4-0135 
	3.6.2.1.7
	FFM bypass switch
	and the appropriate combination of indicators shall illuminate.
	
	
	

	D4-0136 
	3.6.2.1.8
	Category display status change delay
	A delay adjustable with the range of 0 to 120 seconds shall be provided for the purpose of inhibiting an immediate change in the display of category on the RISC when the FFM detects an out-of-tolerance condition.
	
	
	

	D4-0137 
	3.6.2.1.8
	Category display status change delay
	If the fault condition has not cleared within the delay time, the category change shall be displayed.
	
	
	

	D4-0138 
	3.6.2.1.8
	Category display status change delay
	Any category change resulting from an alarm of the main or standby monitor shall be displayed without delay.
	
	
	

	D4-0139 
	3.6.2.2-A
	RSIC subassembly
	The RSIC assembly shall meet the following requirements: 

Physical Characteristics: Flush-mounting panel not exceeding 10.50 inches in width, 7 inches in height, and 3 inches in depth, excluding cables and connectors.
	
	
	

	D4-0140 
	3.6.2.2-A
	RSIC subassembly
	Cables attached from the rear.  
	
	
	

	D4-0141 
	3.6.2.2-A
	RSIC subassembly
	Mounting holes provided to allow the panel to be installed securely in a horizontal or vertical wood or metal console.
	
	
	

	D4-0142 
	3.6.2.2-A
	RSIC subassembly
	Text labels readable from 10 feet under normal ATCT illumination by an operator with normal vision.
	
	
	

	D4-0143 
	3.6.2.2-B
	RSIC subassembly
	The panel surface shall be divided into the following distinctive functional areas:
Runway number display and ILS runway select control.
	
	
	

	D4-0144 
	3.6.2.2-B
	RSIC subassembly
	
	
	
	

	D4-0145 
	3.6.2.2-B
	RSIC subassembly
	ILS CATEGORY display.
	
	
	

	D4-0146 
	3.6.2.2-B
	RSIC subassembly
	Subsystem and co-located equipment status display.
	
	
	

	D4-0147 
	3.6.2.2-B
	RSIC subassembly
	Far-Field Monitor status and bypass switch.
	
	
	

	D4-0148 
	3.6.2.2-B
	RSIC subassembly
	Alarm test and silence controls and lamp dimmer.
	
	
	

	D4-0149 
	3.6.2.2.1
	RSIC interfaces
	The RSIC shall be equipped with two connectors interfacing with two RSCUs for the purpose of controlling ILS equipment on two interlocked runways.
	
	
	

	D4-0150 
	3.6.2.2.1
	RSIC interfaces
	Input and output connectors shall be provided for the purpose of daisy-chaining additional RSIC displays for the same runways.
	
	
	

	D4-0151 
	3.8.6
	Real time clock/calendar
	The ILS subsystem shall incorporate a real time clock/calendar with date, hours, minutes, and seconds.
	
	
	

	D4-0152 
	3.8.7
	ILS equipment fault diagnostics
	The RMS shall contain the functions necessary to perform fault diagnosis to the LRU level.
	
	
	

	D4-0153 
	3.8.7
	ILS equipment fault diagnostics
	The resulting fault data shall be accessible via the terminal interface at the RMS. 
	
	
	

	D4-0154 
	3.8.8
	Spare input/output capacity
	The Localizer and Glide Slope RMS shall provide at least ten spare analog inputs, two spare digital inputs and two spare digital outputs.
	
	
	

	D4-0155 
	3.8.8
	Spare input/output capacity
	All spare analog inputs shall provide user-configurable alarm and pre-alarm alert thresholds identical in function to those of the standard monitored parameters.
	
	
	

	D4-0156 
	3.8.8-A
	Spare input/output capacity
	Specific requirements for the spare inputs and outputs are as follows:

A. Analog inputs:

A 1. Input range: Bipolar, -5.000 to +5.000 Vdc with respect to input ground


	
	
	

	D4-0157 
	3.8.8-A
	Spare input/output capacity
	A 3. Input impedance: 20 kilo-ohms or greater

	
	
	

	D4-0158 
	3.8.9
	Environmental monitoring
	The following sensors together with all necessary connectors, terminal boards, enclosures, mounting hardware and installation instructions shall be furnished with each equipment RMS as specified below.
	
	
	

	D4-0159 
	3.8.9-A
	Environmental monitoring
	Measurements from the sensors shall be processed by the RMSs for transmission to the NIMS Manager and for output locally via the terminal interface.

Intrusion detector Localizer, Glide Slope, and each Marker Beacon subsystem
	
	
	

	D4-0160 
	3.8.9-B
	Environmental monitoring
	Smoke detector Localizer, Glide Slope, and each Marker Beacon subsystem
	
	
	

	D4-0161 
	3.8.9-C
	Environmental monitoring
	Obstruction lights Localizer and Glide Slope    subsystems
	
	
	

	D4-0162 
	3.8.9-D
	Environmental monitoring
	 AC Power Each ILS subsystem
	
	
	

	D4-0163 
	3.8.9-E
	Environmental monitoring
	 Temperature .Localizer, Glide Slope, and each Marker Beacon subsystems
	
	
	

	D4-0164 
	3.8.9.1
	Intrusion detector
	The intrusion detector shall detect the opening of the door of the ILS shelter.
	
	
	

	D4-0165 
	3.8.9.1
	Intrusion detector
	The RMS building security timer shall start when the detector senses that the door has been open for 0.25 seconds.  
	
	
	

	D4-0166 
	3.8.9.1
	Intrusion detector
	If a portable terminal is not connected to the terminal interface within 5 minutes, the RMS shall indicate that the building security parameter is in alarm
	
	
	

	D4-0167 
	3.8.9.3
	Obstruction light current sensors
	The Localizer and Glide Slope subsystems shall be furnished with obstruction light current sensors of a current range appropriate for the obstruction lights provided with the system.
	
	
	

	D4-0168 
	3.8.9.3
	Obstruction light current sensors
	The RMS shall be capable of detecting a current change representing the failure of a single lamp.
	
	
	

	D4-0169 
	3.8.9.4
	AC power sensor
	Each ILS subsystem shall be equipped with an AC power sensor.
	
	
	

	D4-0170 
	3.8.9.4
	AC power sensor
	The AC power sensor shall detect the presence or absence of AC power applied to the ILS equipment.  
	
	
	

	D4-0171 
	3.8.9.5
	Temperature sensors
	The Localizer shelter shall be equipped with both an inside and outside temperature sensor.
	
	
	

	D4-0172 
	3.8.9.5
	Temperature sensors
	The RMS shall be programmable with upper and lower temperature alarm limits.
	
	
	

	D4-0173 
	3.8.10
	RMS Security
	Log-on security shall be implemented to ensure that only authorized personnel can enter RMS commands either locally or from a portable terminal connected to the Concentrator.
	
	
	

	D4-0174 
	3.8.10.1-A
	Security implementation
	The RMS security design shall:

Include a standard initial log-on procedure for factory-delivered systems. The procedure provides first time access at any ILS subsystem for the purpose of assigning passwords and security access levels. While it is the intent of the Government to delete this initial user and password data as soon as a Level 3 security user is established, a method of restoring the factory log-on ID and password must be included.
	
	
	

	D4-0175 
	3.8.10.1-B
	Security implementation
	Employ assigned user IDs and passwords containing up to 16 alphanumeric characters with a minimum of 24 total ID/password combinations stored in the RMS non-volatile memory.
	
	
	

	D4-0176 
	3.8.10.1-B
	Security implementation
	When logging in, the User ID is echoed to the portable terminal as non-alphanumeric characters.
	
	
	

	D4-0177 
	3.8.10.1-C
	Security implementation
	 In response to entry of an invalid ID or password, display an error message to the terminal, terminate the log-in procedure i.e. not prompt the user to try again, and return to its idle wait state.
	
	
	

	D4-0178 
	3.8.10.1-F
	Security implementation
	Automatically log off the user if the terminal has been idle for more than 15 minutes or if there is no terminal activity within 15 minutes following the completion of a user-initiated test.  
	
	
	

	D4-0179 
	3.8.10.2-A
	Security level definitions
	Security levels for the RMS are defined as follows:

Level 1: Entry of a valid User ID and password shall allow READ ONLY access/display of subsystem status, configuration, and monitored system parameters.  The user has no control over the ILS subsystem.
	
	
	

	D4-0180 
	3.8.10.2-B
	Security level definitions
	Level 2: Entry of a valid user ID and password shall enable read and write access/display of all subsystem functions and changeable parameters.
	
	
	

	D4-0181 
	3.8.10.2-C
	Security level definitions
	Level 3: Entry of a valid user ID and password shall enable level 2 capabilities and also provide the ability to assign user IDs and passwords.
	
	
	

	D4-0182 
	3.8.11
	RMS data filtering
	Filtering shall be implemented via a configuration table listing each parameter monitored by the RMS.
	
	
	

	D4-0183 
	3.8.11
	RMS data filtering
	Each parameter shall be selectable to send a pre-alarm alert message, an alarm message, or no message.
	
	
	

	D4-0184 
	3.8.11
	RMS data filtering
	A similar configuration table for each remote control function shall allow the enabling or disabling remote control by the NIMS Manager.  
	
	
	


ILS Human Factors Demonstration Checklist
In accordance with FAA HF-STD-001
	Human Factors Requirements


	Fully

Compliant
	Reference/ Comments

	ID


	Paragraph Number
	Title
	Requirement
	Yes
	No
	

	HF-01
	4.2.5.1.1
	Equipment Handling


	Units of equipment intended to be carried shall have handles or grasp areas.
	
	
	

	HF-02
	4.3.2.2
	Arrangement and Mounting
	Interchangeable units of equipment shall be clearly identifiable and easily distinguishable from units that are similar but not interchangeable.
	
	
	

	HF-03
	4.3.3.2.1
	Arrangement and Mounting
	Limit stops shall be provided on all drawer, slide, or hinge mounted equipment that must be moved from its operating position to a maintenance position.
	
	
	

	HF-04
	4.3.5.1.2
	Arrangement and Mounting
	If any hazard exists in servicing or maintaining a unit of equipment, the equipment shall have a warning label that describes the hazard.
	
	
	

	HF-05
	4.6.1.5
	Fasteners


	Fasteners shall be operable by hand if possible; otherwise, by common hand tools.
	
	
	

	HF-06
	4.7.1.3
	Connectors
	Connectors shall be selected or designed to permit fast, easy maintenance operations, including such tasks as testing, servicing, removing, and replacing units of equipment.
	
	
	

	HF-07
	4.7.2.1.1
	Connectors
	Connectors for lines serving different functions shall be distinctively different and physically incompatible.
	
	
	

	HF-08
	4.7.3.1
	Connectors
	Connectors shall be located so that maintainers can see, reach, connect, and disconnect them easily and safely.
	
	
	

	HF-09
	4.7.5.1.6
	Connectors
	Wiring shall be routed so that receptacles are “hot” and plugs are “cold” when they are disconnected. 
	
	
	

	HF-10
	4.7.6.1
	Connectors
	Each connector or plug and its corresponding connector or receptacle shall be labeled or coded so that the two parts are easily matched.

	
	
	

	Human Factors Requirements


	Fully

Compliant
	Reference/ Comments

	ID


	Paragraph Number
	Title
	Requirement
	Yes
	No
	

	HF-11
	4.7.6.8
	Connectors
	If any hazard to maintainers or equipment exists in the connection or disconnection of a connector, the connector shall be labeled or coded with an appropriate warning or caution.
	
	
	

	HF-12
	4.11.1.2
	Fuses and Circuit Breakers
	Fuses and circuit breakers shall be grouped in a minimum number of centralized, readily accessible locations for removal, replacement, and resetting.
	
	
	

	HF-13
	4.11.1.3
	Fuses and Circuit Breakers
	An indication shall be provided when a fuse or circuit breaker has opened a circuit.
	
	
	

	HF-14
	4.11.2.6
	Fuses and Circuit Breakers
	Fuses shall be located so they can be replaced without removing any other components.
	
	
	

	HF-15
	4.12.5.1
	Fuses and Circuit Breakers
	All Test points shall be located or shielded to protect the maintainer against contact with high voltages.
	
	
	

	HF-16
	12.2.1.1
	Fuses and Circuit Breakers
	A hazard alerting or alarm device shall be provided to warn personnel of impending or existing hazards.
	
	
	

	HF-17
	12.2.1.4
	Fuses and Circuit Breakers
	Physical barriers shall be provided to prevent contact with hazards.
	
	
	

	HF-18
	12.4.1.1
	Fuses and Circuit Breakers
	Personnel shall be protected from accidental contact with voltages in excess of 30 volts AC or DC. 
	
	
	

	HF-19
	12.4.1.6
	Fuses and Circuit Breakers
	Electrical conductors with which personnel might come into contact shall be insulated.
	
	
	

	HF-20
	12.4.1.7
	Fuses and Circuit Breakers
	Personnel shall be provided a means for removing power while they are installing, replacing, or repairing components or equipment.
	
	
	

	HF-21
	12.4.1.13
	Fuses and Circuit Breakers
	Systems or equipment operating in excess of 500 volts AC or DC shall be completely enclosed.
	
	
	

	HF-22
	12.5.1.4
	Fuses and Circuit Breakers
	Exposed edges shall be either protected or rounded.
	
	
	

	HF-23
	12.5.2.1
	Fuses and Circuit Breakers
	Equipment shall have shields and guards to prevent maintainers from accidentally touching rotating or oscillating parts.
	
	
	

	HF-24
	12.5.2.5
	Fuses and Circuit Breakers
	Guards should be designed and mounted so that maintainers do not have to remove them in order to inspect components.
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