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Attachment 4

System Requirements

Non Directional Beacon (NDB)

 Poland FMS Case PL-D-QAC

Overview and Basic Requirements

Two types of NDBs are required to meet the needs of this effort.  (1)  A fixed NDB will be required that will be collocated with a marker beacon (being procured under this action) and a VHF/UHF transceiver (procured under a separate action and not part of this effort) to support operations of the Polish Navy.  (2) Four transportable NDBs are required that will be used with transportable marker beacons (being procured under this effort) to support operations of the Polish Land Forces.  No individual element of the transportable system shall exceed the limits of a two-person lift.  All systems must be compliant with the specifications and recommendations of ICAO Annex 10, Vol. 1, Part 1, Section 3.4.  Equipment must be produced in an ISO 9001 facility.
Detailed Requirements Fixed Unit

· Frequency Range: 190-535 kHz, synthesized (field programmable)

· Power Output: 100 watts 

· Type of Emission: NON, A2A, A3E  

· Modulation: Switching modulator/regulator, 0-95%, internal 400 or 1020 Hz 

· Noise and Hum Level: > 40 dB below 100 watt carrier. 

· Input Power: 115/230V +/-15%, single phase 50 - 60 Hz. or optional 24VDC or both with switch over to batteries. Nominal input power is 180W at 100W carrier and keying at 95% modulation. 

· Metering: Power output, reflected power, PA voltage, PA current, percent modulation, audio input level. 

· Working Conditions: Continuous unattended operation, -50oto +70oC, 0-100% humidity. 

· Monitoring: Remote maintenance and monitoring capability is required. Automatic shutdown if tone, modulation, power or VSWR drift beyond an adjustable level. A shutdown signal initiates a transfer from the primary transmitter to the secondary transmitter. 

· Ground Counterpoise: 1500 feet of #10 bare solid copper wire.
· Obstruction Lighting Kit System for Symmetrical "T" Antenna Supports: Conduit, wire, 2 dual red obstruction light fixtures and mounting hardware.  Input power supplied from 115 VAC acceptable, but 240 VAC preferred.   
· Antenna Anti-Ice Insulator System (fixed unit only):  Comprising four overhead insulators, one downlead insulator, control circuits, wiring, conduit and all associated hardware. Suitable for mounting on tower supports up to 60 feet AGL.  Input power supplied from 115 VAC acceptable, but 240 VAC preferred.
· Antenna Support Towers:  Two 60-foot towers capable of supporting the symmetrical antenna with associated guy lines, anchors, grounding rods, and other required hardware.

Detailed Requirements Transportable NDB Unit

· Frequency Range: 190 - 1250 kHz. Synthesized (field programmable)

· Power Output: 10 to 100 watts (adjustable)

· Type of Emission: A0/A2, A3, A0/A2/A3. 

· Modulation: Keyed 400 or 1020 Hz tone, Morse Code of four or more letters or numerals, and or voice modulation 0 - 100%. 

· Bandwidth: 800 or 2040 Hz depending on tone frequency. Up to 6000 Hz for voice. 

· Harmonic Distortion: Harmonics from 190 kHz to 700 kHz carrier frequency are less than -50 dB. Harmonics from 700 kHz to 1250 kHz carrier frequency are less than -40 dB. 

· Input Power: 12VDC or optionally 115/230V +/-20%, single phase 50 - 60 Hz or both with switch over to batteries. 375 watts maximum. 

· Metering: Output watts, antenna RF current, tuning, emitter current in final stage. 

· Working Conditions: Continuous unattended operation, -50o to +70oC, 0-100% humidity. 

· Circuit Protection: Zener protection on final amplifier transistors, fuses for each final, fuses in low and high voltage DC lines, circuit breaker in DC line, low voltage cutout, lightning protection in antenna coupler. 

· Automatic Shutdown: Transmitter shuts down with loss of tone or continuous tone, extreme signal distortion, or when power falls below a user preset value.

· Antenna:  Portable, full range, low/medium frequency guyed monopole mast antenna, designed to enable one person to assemble and erect this antenna with minimal effort.  A properly erected antenna shall be capable of withstanding winds of up to 60 kts.

· Self Contained Operation: Operates autonomously with a battery pack (operating time will be in excess of one hour at 100 watts, two hours at 50 watts and four hours at 25 watts on a single battery pack).  Batteries will charge automatically when system is connected to line current (commercial or generator).

System Requirements

Marker Beacon

 Poland FMS Case PL-D-QAC

Overview and Basic Requirements

Two types of Marker Beacons are required to meet the needs of this effort.  A fixed marker beacon will be required that will be collocated with a nondirectional beacon (NDB) (being procured under this action) and a VHF/UHF transceiver (procured under a separate action and not part of this effort) to support operations of the Polish Navy.  Four units of transportable marker beacons are required that will be used with transportable NDBs (being procured under this effort) to support operations of the Polish Land Forces.  No individual element of the transportable system shall exceed the limits of a two-person lift.  All systems must be compliant with the specifications and recommendations of ICAO Annex 10.  Equipment must be produced in an ISO 9001 facility.
Detailed Requirements

· Operating frequency: 75 MHz

· Power output: adjustable up to 2.5 W 

· Keying: Selectable for outer, middle and inner marker (400, 1300, 3000Hz)

· Input voltage:  For the fixed unit, 110-240 VAC, 50-60 Hz.  For the transportable unit, operations shall be from 110-240 VAC, 50-60 Hz or battery.  

· Battery Back-up: No break (uninterruptible power supply—UPS), automatic back-up in case of loss of primary (AC) power.  Battery back-up units shall automatically recharge when provided with 110-240 VAC, 50-60 Hz input.

· Built-in measuring equipment:  Monitor key parameters

· Remote Maintenance and monitoring: Reporting function to identify failures or out of tolerance conditions to designated location

· Operating conditions: -50 C to + 70 C, relative humidity 0-100%

· Wind resistance: Installed (fixed) antenna able to withstand 100 kts.  Transportable antenna system equal or superior to wind resistance of the transportable NDB antenna.

· Antenna: Middle marker, single yagi.  For the fixed site the antenna shall include all support structures and connections to the electronics.  The fixed site shall also include obstruction lighting as applicable.  For the transportable units, the antenna shall be provided with a support structure that is easily erected and disassembled.  The transportable antenna shall be able to be stowed for transport with other equipment or be provided with its own transport case.  The minimum acceptable design would be an antenna that can be temporarily affixed (e.g., clamped) to a support structure. 

System Requirements

Navigation Aids Shelter

 Poland FMS Case PL-D-QAC

Overview and Basic Requirements

The shelters (minimum 8 x 8 x 8 ft) shall be capable of supporting both Marker Beacon and Non Directional Beacon equipment and their associated battery back-up equipment.  The shelters shall be designed to provide safety and security for the equipment as well as provide a reasonable comfort level for maintenance actions that might be required. The preferred construction of the shelters shall be sandwich construction with extruded polystyrene core and sheet steel skins. The steel frame constitutes the base of the shelter.  The shelter shall be placed on a concrete pad provided by the PAADF or Polish Navy, as applicable.  Forklift or crane handling shall be possible.   The shelter will provide power and a minimum of two (2) antenna ports (NDB and MB) through the wall with possibility to provide additional openings as defined in a site survey (e.g., support for obstruction lighting).  The shelter shall be provided with paint scheme in accordance with the requirements defined by the PAADF or Polish Navy, as applicable.  Shelters shall have an expected service life of 15 years and shall be capable of withstanding winds up to 75 kts.  Equipment must be produced in an ISO 9001 facility.
Required Equipment

· Power distribution box including surge voltage protection, residual current circuit breakers with over current and short circuit protection 

· Power supply selector switch 

· Electric installation in cable trays

· Minimum 4 duplex receptacles

· Minimum 2 fluorescent light fixtures 

· One (1) exterior light adjacent to the door

· Ground rod (supplied if not part of site preparation)

· Support for obstruction light supplied with equipment (NDB or MB) supplying 115 VAC, if required

· Support for anti-icing equipment supplied with equipment (NDB or MB) supplying 115 VAC, if required

· Air conditioner (e.g., 2 kW cooling power, split, with whole year activity function and with thermostat and outdoor grate) 

· Exhaust fan (e.g., 1400 m3 /h and Intake Damper with indoor and outdoors thermostats. 2 hoods)

· Heater (sized to accommodate the space with the installed equipment) 

· Mounting support for both NDB and MB equipment

· Batteries to support the battery back-up requirements for both the NDB and MB in accordance with each system’s requirements

· Workbench, stool and storage cabinet

· Door with lock

· Anti-electrostatic lining

Optional environmental (alarm) installation with:

· Alarm panel

· Smoke detector

· Inside temperature sensor

· Water detector

· Radio pilot switch 

· Obstruction lights sensor

All alarm functions capable of being reported remotely on a communication medium to be defined by the PAADF or Polish Navy, as applicable.
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