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�1 SCOPE.

1.1 Identification

This specification establishes the requirements for the Weather Systems Processor (WSP).

1.2 Purpose

The primary mission of the WSP is to enhance the safety of air travel through the timely detection and reporting of hazardous wind shear in and near the terminal approach and departure zones of an airport. Specific sources of the hazardous wind shear that are to be detected are microbursts and gust fronts. Secondary missions to be met by the WSP are to improve the management of air traffic in the terminal area through the forecast of gust front induced wind shifts at the airport,  the detection and tracking of precipitation, and the censoring of false weather echoes caused by Anomalous Propagation (AP).

1.3 Introduction

The currently-defined National Airspace System (NAS) weather sensing projects satisfy most Federal Aviation Administration (FAA) hazardous weather detection requirements. However, there remain some hazardous weather conditions that will go undetected in the critical flight areas of the terminal environment. The most significant of these are low-level wind shears due to microburst and gust fronts. The WSP provides the detection, processing, and communication of hazardous weather information to controllers. The WSP will perform these functions at medium density terminals that are exposed to hazardous wind outflows.

1.3.2 Operational Concept

The WSP is one project of the National Airspace System Plan. The plan’s goal is the modernization and improvement of the Government systems supporting aviation commerce in the United States.

1.3.2.1 End-Users

The end-users of WSP outputs are local controllers, their supervisors, and traffic management unit specialists. Air carrier operations personnel and airport operators would also benefit from the information provided by WSP.

1.3.2.2 Operation

The WSP will automatically generate a set of weather products from base data. Base data consists of estimates of reflectivity, Doppler velocity, spectrum width, and signal-to-noise ratio (SNR). Status data will be produced by processing the received signals and collateral information derived from the host Airport Surveillance Radar (ASR-9). The WSP will be provided with site specific adaptation information when the system is installed. Examples of site adaptation information include: protected airport runway location(s), warning message format, etc. Other parameters, e.g., clutter maps such as Clear Day Maps and Geocensor Maps, will be updated if necessary, before and/or after WSP pre-installation kits are installed.

1.3.3 WSP Functional Requirements

The WSP system is divided into the following major functional areas: 

	(a) Radar Data Acquisition (RDA).

	(b) Radar Data Processor (RDP).

	(c) Display Function (DF). 

	(d) Remote Monitoring Function (RMF). 

1.3.3.1 RDA Function

The RDA consists of microwave and digital interfaces to the ASR-9, including a high-dynamic range receiver that provides in-phase and quadrature (I&Q) samples to the WSP data processor. The RDA acquires and digitizes microwave signals from the ASR-9, as well as timing, reference, and radar state data. The RDA performs certain control functions for waveguide switches, coaxial switches, and Sensitivity Time Control (STC)/Automatic Gain Control (AGC) attenuators within the WSP system and the ASR-9. In addition, the RDA controls the routing of Radio Frequency (RF) signals to the WSP to acquire active channel high and low beam signals on an alternating scan basis.

1.3.3.2 RDP Function

The RDP is a Commercial Off The Shelf (COTS) data processor that performs data accumulation, clutter suppression, base data generation, product generation and data archiving using Government supplied software. In addition, the RDP provides contractor-defined hardware and software to feed back WSP-generated six-level weather data to the ASR-9 system for display on radar controllers’ displays. 

1.3.3.3 Display Function

The DF is hosted in COTS processors at the Air Traffic Control Tower (ATCT) and Terminal Radar Approach Control (TRACON) facility, remote from the ASR-9 radar site. The DF performs display, and control using Government-supplied software. The DF and RDP communicate via specified communication circuits. 

1.3.3.4 RMF Function

WSP will contain a capability for system status monitoring, reporting, maintenance alert and alarm processing, and fault isolation. The RMF function is provided for automatic fault detection and location. The RMF is also the entry port for maintenance commands and control and for entering site adaptable data. The RMF will provide maintenance related data and control functions to FAA maintenance specialists.

1.3.4 Products

The main products are microburst detection, gust front detection, wind shift prediction, and precipitation detection and tracking. Product characteristics are described in Appendix B. 

1.3.5 Relation Between Products, Government Furnished InformationSoftware, Maps, and Alarms

The Government will provide, as Government Furnished Information (GFI), software to detect and measure particular meteorological key events. This software consists of the computational procedures used to derive base data and to derive hazardous weather information from the base data. The Government will supply measured wind shear data sets and model wind shear events to the Contractor to use in system/software validation and testing.validating the Contractor’s integration of the Government furnished software. The output of the GFI software iswill be a product that is graphical, alphanumeric, an alarm, or a combination of these. The format of the graphical and alphanumeric output is defined in the GFIGovernment-provided software and associated documentation and is similar to the graphical and alphanumeric output of Terminal Doppler Weather Radar (TDWR). Graphical product output may be a pseudomap showing the location, extent, and perhaps magnitude of a phenomenon or a symbol showing only the location. Alphanumeric product output will take two forms. One form is intended for pilot information and will be read and relayed to the pilots by a controller. The second form is for the supervisory controllers and traffic management unit specialists for use in developing a traffic control strategy. Alarms, in this context, are either visual and/or audible warnings of a weather hazard that was not previously reported as being hazardous, in a region of concern to pilots and Air Traffic Control (ATC) personnel.

1.3.6 Program Support Facility

The WSP Program Support Facility (PSF) will be located in a Government-furnished building assigned to the National Airways Systems Engineering Division, AOS-200, at the FAA Aeronautical Center. The PSF will support the WSP throughout its operational life as the system hardware and software require upgrades, modification, and maintenance. The requirements associated with the establishment of a WSP PSF are contained in the WSP Statement of Work (SOW).

1.3.7 Maintenance Concept

Maintenance specialists will not be stationed at WSP sites. Routine measurements and adjustments will be accomplished remotely by the NAS Infrastructure Maintenance System (NIMS) through the RMF. In the event of a failure, built in test/built in test equipment (BIT/BITE) will identify the probable location of the fault to the Line Replaceable Unit (LRU). The same BIT/BITE used to identify the fault will also be used to verify the system repair. Defective LRUs will be sent to a central Government depot for repair or replacement.

1.4 Pre-Planned Product Improvements

Pre-Planned Product Improvements are under consideration for incorporation into the end product, and may include products such as, or similar to, the following:

Terminal Weather Information to Pilots (TWIP) Interface.

Integrated Terminal Weather System (ITWS) Interface.

Lightning Detection Interface.



�2 APPLICABLE DOCUMENTS

The following documents form a part of the specification to the extent specified herein. The latest version of these documents as of the contract date shall apply. In the event of a conflict between requirements, the following order of precedence (highest = a) shall apply:

	

	aa. This specification and its appendices

	bb. FAA Specifications and Standards

	cc. FAA Orders

	dd. FAA Plans

	ee. Military Standards

	ff. Federal Standards

	gg. Other Documents, as specified below

2.1 Government Documents

SPECIFICATIONS: 

Federal Aviation Administration

	FAA-C-1217		Electrical Work, Interior

	FAA-G-2100F		Electronic Equipment, General Requirements

	FAA-E-2911		FAA NAS Infrastructure Management System Managed 						Subsystems

Military 

	MIL-E-17555		Electronic and Electrical Equipment, Accessories and Repair Parts:

				Packaging and Packing of

STANDARDS:

Federal Aviation Administration

	FAA-STD-019	Lightning Protection, Grounding, Bonding and Shielding

				Requirements for Facilities

	FAA-STD-020	Grounding, Transient Protection and Shielding Requirements

				for Equipment

Military

	MIL-STD-129		Marking for Shipment and Storage

	MIL-STD-280		Definitions of item Levels, Item Interchangeability, Models and

				Other Related Items

	MIL-STD-973		Configuration Management

	MIL-STD-1388-2	DOD requirements for a Logistic Support Analysis Record

	DOD-STD-1686	Electrostatic Discharge Control Programs for Protection of

				Electrical and Electronic Parts

OTHER PUBLICATIONS:



ATC-255	ASR-9 Weather Systems Processor Signal Processing Algorithms

ATC-259	A Description of the Interfaces between the Weather Systems Processor (WSP) and the Air Surveillance Radar (ASR-9)

	Acquisition Management System Test and Evaluation Process Guidelines

FAA Order 1600.54	FAA Automated Information Systems Security Handbook

FAA Order 3900.19	Occupational Safety and Health

	FAA Order 3910.3A	Radiation Health Hazard and Protection

	NTIA			National Telecommunication and Information Administration

				Manual of Regulations and Procedures for Federal Radio

				Frequency Management

	

National Airspace System 

	NAS-IR-51070000	Interface Requirements Document, NAS Infrastructure 						Management System Manager/Managed Subsystem

2.2 Non-Government Documents.

	ANSI/ASQC Q9001-1994 American National Standard, Quality Systems - Model for

				Quality Assurance in Design, Development, Production,

				Installation, and Servicing.

	ISO 9000-3		Quality management and quality assurance standards - Part 3:

				Guidelines for the application of ISO 9001 to the development,

				supply and maintenance of software.

Electronic Industries Association (EIA)

	EIA-530		High Speed 25-Position Interface for Data Terminal Equipment

				and Data Circuit-Termination Equipment

	RS-232		Interface Between Data Terminal Equipment and Data

				Communication Equipment Employing Serial Binary Data

				Interchange

Institute of Electrical and Electronics Engineers, Inc. (IEEE)

IEEE Std 1100-1992	IEEE Recommended Practice for Powering and Grounding Sensitive Electronic Equipment

ANSI/IEEE Std. 802.3 Local and Metropolitan Area Networks; Part 3:  Carrier Sense Multiple Access with Collision Detection (CSMA/CD) Access Method and Physical Layer Specifications

	ANSI/IEEE Std. 1014-1987 IEEE Standard for a Versatile Backplane Bus: VMEBus �Copies of the FAA documents and other applicable FAA specifications, standards, directives, advisory circulars, NAS documents, and drawings may be obtained from the Contracting Officer in the FAA Office issuing the Request for Offer (RFO). Requests should fully identify materials desired; i.e., specifications, standards, amendments and drawing numbers and dates. Requests should cite the RFO or the contract involved or other use to be made of the requested material.

Copies of military standards and specifications may be obtained by mail or telephone from the U.S. Naval Supply Depot, 5801 Tabor Avenue, Philadelphia, PA 19120. For Telephone requests, call (215) 697-3321, 8:00 AM to 4:30 PM, Monday through Friday. Not more than five items may be ordered on the same request. The applicable RFO or contract number should be cited.

Federal Standards documents may be obtained from the Superintendent of Documents, U.S. Government Printing Office, Washington, DC 20402.

Copies of ANSI/ASQC-Q-9001-1994 and ISO 9000-3 can be obtained from the following source:  American Society for Quality Control, 611 East Wisconsin Avenue, P.O. Box 3005, Milwaukee, Wisconsin 53201-3005; Phones:  (414) 272-8575, (800) 248-1946, FAX:  (414) 272-1734.

EIA documents may be obtained from Engineering Department, The Electronic Industries Association, 2001 Pennsylvania Avenue, NW, Washington, DC 20006.

NTIA documents may be obtained from the National Telecommunications and Information Administration 14th and Constitution, Washington, DC 20230, Attn: Publications Officer.

Aluminum Association documents can be obtained from the Aluminum Association, 900 19th Street NW, Washington, DC 20006.

�3 REQUIREMENTS

3.1 System Definition

The WSP is a modular hardware and software modification to the primary radar. This system shall include radar interfaces to acquire the RF signals, digital data streams, RF timing signals, an additional receiver, a modular signal data processing computer, archive and base data recorders, Ribbon Display Terminal (RDT), and Geographic Situation Display (GSD) terminals. The WSP system block diagram is depicted in � REF _Ref385204512 \* MERGEFORMAT �Figure 1Figure 1�.

Maintenance during an interim operations period will be vendor supplied. Requirements for full implementation of the NIMS interface, the self-test functions, and LRU fault isolation may be deferred, if necessary. Physical connections and software interfaces supporting subsequent implementation of RMF, if not fully implemented, shall be provided for the Limited Production WSP.

3.1.1 Mission

The primary mission of the WSP is the timely detection and reporting of hazardous wind shear phenomena, as listed in Appendix B, in and near the terminal approach and departure zones of an airport. The secondary mission is the detection of gust fronts or wind-shift lines that will subsequently impact airport operations. The WSP shall calculate and display six-level precipitation reflectivity and storm motion vectors. It shall use Doppler and/or elevation-angle information to censor false weather echoes caused by AP. These two features enhance the operational utility of six-level weather reflectivity information provided by the WSP.

3.1.2  WSP System Performance

The following are operational performance requirements for the WSP, for which the WSP development Contractor shall be fully responsible. To the extent that these requirements pertain to the Government Furnished data processing and user display software, and underlying algorithms, the Government assumes responsibility for their realization. There shall be no loss of functionality, however, between the Government furnished software and the final WSP system software.

3.1.2.1 Wind Shear

The WSP will automatically detect and characterize hazardous wind shear. Hazardous wind shear is considered to be any localized airflow condition along runways or approach and departure corridors that results in operationally significant changes in winds over a short distance along the aircraft flight path. Wind shear is often generated by microbursts or gust fronts. Microbursts are small scale downdrafts with strong localized outflow of low altitude winds. Microburst wind shear occurs over a distance of 2 nautical miles (nmi) or less, is extremely hazardous, and has resulted in many air carrier accidents with associated loss of life. Gust fronts are larger scale outflows.

3.1.2.1.1 Wind Shear Intensity Characterization 

The WSP shall provide a quantitative estimate of wind speed change in the component of the wind vector oriented along the direction of flight of aircraft that encounter the event. Wind “loss” refers to a decrease in the wind along the aircraft direction of flight or decreased headwind. Wind “gain” is a headwind increase. The WSP shall characterize wind shear intensity by issuing alerts as follows:

(a) "wind shear with loss" for wind losses of greater than or equal to 20 but less than 30 knots, 

	(b) "microburst" for wind losses of 30 knots or greater; and

	(c) "wind shear with gain" for wind gains of 15 knots or greater.

3.1.2.1.2 Wind Shear Detection Coverage

The WSP shall provide coverage of the following areas: 

(a) Azimuth/Range. Wind shear detection for a full 360 degree azimuth out to a range of 6 nmi from the Airport Reference Point (ARP).

(b) Altitude. Wind shear detection for altitudes from the surface to 1500 feet above ground level.

3.1.2.1.3 Probability of Detection

The WSP Probability of Detection (PD) of wind shear with loss and microbursts:

	(a) for events with wind shear of 20 knots or greater shall be 0.7 or greater

	(b) for events with wind shear of 30 knots or greater shall be 0.8 or greater

	(c) for events with wind shear of 40 knots or greater shall be 0.9 or greater.

3.1.2.1.4 Probability of False Alarms

The WSP Probability of False Alarm (PFA) for wind shear alarms and microburst alarms:

(a) The WSP probability that a wind shear alarm is false shall be less than or equal to 0.2 for events with wind loss of 20 knots or greater.

(b) The WSP probability that a microburst alarm is false shall be less than or equal to 0.15 for events with wind loss of 30 knots or greater. 

	(c) The WSP probability that a microburst alarm is false shall be less than or equal to 0.1 		       for events with wind loss of 40 knots or greater. 

3.1.2.1.5 Accuracy 

The WSP shall report the position of wind shear hazards to the nearest operational range bin of first encounter. In this context, range bins are defined as 1 nmi increments along approach and departure corridors. A runway also is a single range bin. The WSP shall report wind loss or gain intensity estimates in 5 knot increments. The WSP shall report the intensity of wind shear events in at least 70% of events to an accuracy (to be met everywhere) of 10 knots or 20% of the wind speed change, whichever is greater.

3.1.2.1.6 Update Rate

The WSP shall update wind shear and microburst products as described in � REF _Ref356001432 \* MERGEFORMAT �Table 3Table 3�, located in Appendix B.

3.1.2.2 Gust Front and Wind Shift Prediction

The WSP will detect and display the location and predicted position of gust fronts that may affect terminal operations. The WSP will estimate the predicted changes in wind speed and direction across the gust front. If available, airport wind sensor systems will input local airport wind data to the WSP for a more accurate local reference.

3.1.2.2.1 Gust Front Coverage

The WSP shall provide detection of gust fronts for the following areas:

(a) Range/Azimuth. Gust front detection for a full 360 degree azimuth out to the range of 15 nmi of the ARP.

(b) Altitude. Gust front detection for altitudes from the surface to 1500 feet above ground level.

3.1.2.2.2 Probability of Detection

The WSP probability of detecting gust front wind shifts:

	(a) for wind shifts across the gust front of 20 knots or greater shall be 0.6 or greater

	(b) for wind shifts across the gust front of 30 knots or greater shall be 0.75 or greater. 

3.1.2.2.3 Probability of False Alarms

The WSP probability of false alarms:

	(a) for wind shifts across the gust front of 20 knots or greater, PFA shall be 0.15 or less

	(b) for wind shifts across the gust front of 30 knots or greater, PFA shall be 0.1 or less.

3.1.2.2.4 Update Rate

The WSP shall update the gust front display products, which include forecasted position, as described in � REF _Ref356001432 \* MERGEFORMAT �Table 3Table 3�, located in Appendix B.

3.1.2.3 Storm Motion Depiction

The WSP shall detect and display storm speed and direction of motion. It shall display future extrapolated storm cell position.

3.1.2.3.1 Storm Motion Coverage

The WSP shall provide coverage of the following areas:

(a) Storm motion information for a full 360 degree azimuth out to the full instrumented range of the ASR-9.

(b) Storm motion detection to the altitude limits of the ASR-9.

3.1.2.3.2 Accuracy

The WSP shall provide the following storm motion accuracy:

	(a) Speed and Direction Estimates

				1. Speed Estimate root mean square (rms) error equal to 5 knots or less.

2. Direction Estimate rms error equal to or less than 30 degrees provided that speed is greater than 5 knots.

	(b) Storm Extrapolated Positions

1. 10 minute forecasts of a level 3 storm cell leading edge position accurate at least 50% of the time.

2. 20 minute forecasts of a level 3 storm cell leading edge position accurate at least 30% of the time. 

3.1.2.3.3 Update Rate.

The WSP shall update the storm motion product as described in � REF _Ref356001432 \* MERGEFORMAT �Table 3Table 3�, located in Appendix B.

3.1.2.4 Precipitation Display

The WSP shall provide and display six-level precipitation reflectivity. The WSP shall filter six-level precipitation reflectivity to reduce false echoes due to clutter and AP, when present. Precipitation levels displayed on the GSD shall be user selectable from one to six-levels simultaneously. In addition to supporting the WSP GSD(s), the WSP six-level weather information shall be routed to the TRACON display equipment via the ASR-9 message processing facilities. The ASR-9 six-level weather channel shall serve as a back-up if the WSP fails. The permissible latency when switching from WSP six-level weather back to ASR-9 six-level weather shall be for six scans to build a current weather map.

3.1.2.4.1 Coverage Range

The WSP shall provide precipitation information for the following areas:

(a) A full 360 degree azimuth and out to the full instrumented range of ASR-9.

(b) The altitude limits of the ASR-9. 

3.1.2.4.2 Accuracy

The resolution shall be 0.5 nmi by 1.4 degree resolution, accurate to +/- 2 decibels (dB), exclusive of biases caused by beamfilling effects and ground clutter processing.

3.1.2.4.3 AP Edit Performance

The WSP shall edit 90% or more of AP when the corresponding level of AP is 3 or greater.

3.1.2.4.4 AP Inadvertent Edit

The WSP shall not edit more than 5% of actual weather reflectivity regions with reflectivity of level 3 or greater.

3.1.2.4.5 Update Rate

The product update rate for the precipitation maps shall be as described in � REF _Ref356001432 \* MERGEFORMAT �Table 3Table 3�, located in Appendix B.

3.1.2.5 WSP Integration with the Host ASR

Modifications shall be made to the host ASR-9 to incorporate the microwave, RF, control, timing, digital reference, and digital data signals needed by the WSP. These modifications shall be made to minimally impact the primary function of the ASR-9 search radar. Particular attention shall be given to the ease of installation of the modification and the minimization of losses in the microwave circuits used by the target channel. The additions and changes to the ASR-9 Variable Site Parameters shall be defined, documented, and implemented.

3.1.2.6 Operational Availability

WSP products shall meet an overall availability consistent with  service of 0.999 of the host ASR up time. The WSP shall have an inherent design availability of 0.99967 or higher for each major component or LRU.

3.1.2.7 Reliability

The WSP Mean Time Between Failures (MTBF) shall be sufficient to meet the availability requirements stated above. The WSP reliability model consists of WSP equipment at the ASR-9 radar site; archive devices; communications links including:  ASR-9 radar shelter WSP equipment to tower equipment room WSP, equipment room WSP to ATCT displays, and equipment room WSP to TRACON displays; WSP power devices; and two Display Functional Units (DFUs).

3.1.2.7.1 Mean Time To Repair

The WSP shall have a Mean Time to Repair (MTR) of 0.5 hour.

3.1.2.7.2 Mean Time To Restore

The WSP shall have a Mean Time To Restore (MTTR) of 1.0 hour.

3.1.2.7.3 Mean Time Between Preventative Maintenance Actions

The WSP shall have a Mean Time Between Preventative Maintenance Actions (MTBPMA) of at least 2190 hours. This includes both preventative and corrective maintenance combined. On-site maintenance visits, for preventive and corrective maintenance, shall occur no more than four times per year on average.

3.1.3 System Modes

The System shall have two modes: Operational and Non-Operational modes.

3.1.3.1 Operational Mode

The WSP Operational mode shall be automatically selected.

3.1.3.2 Non-Operational Mode

The Non-Operational mode shall be manually selected, manually deselected, or automatically selected. WSP shall be in non-operational mode when commanded at the Maintenance Data Terminal (MDT). The WSP shall automatically be in non-operational mode when it is unable to generate at least one weather product. In this mode, the system shall automatically revert to use of the ASR-9’s integral six level weather channel as the source of weather reflectivity maps for controllers’ radar displays. When the WSP is in this mode, indication of non-operational mode shall be displayed on the GSD and RDT. The non-operational mode is used to support maintenance activities of the WSP. Maintenance operations shall not affect the on-line target channel of the ASR-9.

3.1.4 System Functions

The WSP is comprised of four functional areas:

	(a) Radar Data Acquisition. The RDA consists of microwave, signal, and digital interfaces to the ASR-9, including a high-dynamic range receiver that provides I&Q samples to the WSP data processor. The RDA shall acquire and digitize microwave signals from the ASR-9, as well as timing, reference, and radar state data. The RDA performs control functions for waveguide switches and STC/AGC attenuators within the WSP system and the ASR-9. The RDA shall format data for use by the RDP. The format shall include a header for each pulse repetition interval (PRI) data set. Included in the header, but not limited to, are the following items:  time of day, odd-even scan, linear or circular polarization, high or low beam position, antenna azimuth, range azimuth gate (RAG), range transition from high beam to low beam, electromechanical and solid state switch status.

	(b) Radar Data Processor. The RDP is a COTS data processor that shall perform data accumulation, clutter suppression, base data generation, product generation, and data archiving using Government-supplied software. In addition, the RDP shall provide Contractor-defined hardware and software to feed back WSP-generated six-level weather data to the ASR-9 system for display on radar controllers’ scopes. 

	(c) Display Function. The DF is hosted in COTS processors at the tower and TRACON remote from the ASR-9 radar site. The DF shall perform display and control using Government- supplied software. The DF and RDP shall communicate via Government-furnished communication lines. 

(d) Remote Monitoring Function. The RMF shall monitor critical system performance data and provide for automatic fault detection and localization. The RMF provides the entry port for maintenance command and control and for entering site adaptable data.

3.1.4.1 Radar Data Acquisition

Massachusetts Institute of Technology/Lincoln Laboratory (MIT/LL) Report ATC-259 defines the signal acquisition and control operations required of the WSP’s RDA subsystem. MIT/LL Report ATC-255 defines how these signal acquisition functions couple to the WSP’s base data generation function with the RDP. The RDA shall automatically select inputs from the active radar channel. RDA components shall include, but not be limited to:

	(a) RF attenuators/protectors, amplifiers, couplers, switches and other components,

	(b) Waveguide modifications, including active and passive elements,

	(c) RF, timing, reference, control, and digital signal interfaces between the

 ASR-9 and the WSP,

	(d) A dedicated, high-dynamic range receiver providing inputs to the WSP

	 data processor, and

(e) Analog to Digital (A/D) converters.
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Figure � SEQ Figure \* ARABIC �11�    WSP System Block Diagram
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Figure � SEQ Figure \* ARABIC �22�    Internal and External Interfaces
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3.1.4.1.1 Microwave Interface Components

3.1.4.1.1.1 High Beam Coupler

High beam RF inputs to the WSP receiver shall be acquired through a coupler, nominally 3 dB, inserted in the high beam receive path of each of the two ASR-9 target receiver/processors.

3.1.4.1.1.2 Low Beam Waveguide Switch

Low beam RF inputs to the WSP receiver shall be acquired using inserted, low-loss, waveguide switches in each channel that shunt low beam signals to the WSP receivers at short range. The inserted switches shall be slaved to existing ASR-9 high-low beam range azimuth gate (RAG) switches, to divert low-beam signals to the WSP receiver over all range intervals where these are not in use by the target channel.

Maximum insertion loss for the inserted waveguide switch and any associated waveguide components shall not exceed 0.65 dB.

3.1.4.1.1.3 Selection Matrix for WSP Receiver

The input to the WSP receiver shall be derived from one of the four antenna ports, high or low beam, co- or cross-polarized, of the ASR-9 antenna depending on the polarization state of the radar and other parameters. The antenna port shall be connected to the input to the WSP receiver via a beam switching matrix. The beam switching matrix and digital control logic shall be implemented consistent with the description in MIT/LL Reports ATC-259 and ATC-255. 

3.1.4.1.1.4 Receiver Pre-selector, Sensitivity Time Control, and Low Noise Amplifier

RF inputs to the dedicated WSP receiver shall pass through band-limiting filtering devices that are pre-selected appropriate to the selected target channel frequency, and through attenuation (STC) to keep input signals within the dynamic range limits of the Low Noise Amplifier (LNA). The LNA shall provide nominal gain of 24 dB, shall have a dynamic range of 90 dB or greater and a noise figure not to exceed 1.3 dB. Use of components within the existing ASR-9 six level weather channel shall be acceptable for these functions, provided that provision is made to restore the functionality of the ASR-9 weather channel in the event of a WSP maintenance action or failure. The STC attenuator shall be controllable in both the range and azimuth dimensions via “maps” stored in software or firmware. Eight separate STC maps shall be stored for each permutation (8) of selected channel (A or B), high or low beam, and circular or linear polarization state.

3.1.4.1.1.5 WSP Intermediate Frequency Receiver

A dedicated Intermediate Frequency (IF) receiver, compliant with the requirements herein across the 2.7 to 2.9 Gigahertz (GHz) input frequency band, shall provide I&Q sample inputs to the WSP data processing computer. The receiver shall provide a dynamic range of at least 80dB. A dynamic range of 95 dB or better is a goal.equal to or exceeding that provided by the LNA. The A/D converter dynamic range interval shall be 75 dB or greater. The receiver shall provide an integrated instability residue not to exceed -55 dB for a stable input signal. The receiver shall meet the requirements of Subparagraph 8 of the NTIA Manual of Regulations and Procedures for Federal Radio Frequency Management, Radio Spectrum Engineering Criteria (RSEC) Subsection 5.3.2 (Criteria C).

3.1.4.1.2 ASR-9 to WSP Digital Interface

The WSP RDA shall provide interfaces to the ASR-9 system which provides timing, reference, and bi-directional control signals for operation of the WSP receiver, and for subsequent data processing operations.

3.1.4.1.2.1 Required Interfaces

The RDA shall extract signals from the ASR-9 for operation of the WSP. ASR-9 signals used by WSP shall include, but not be limited to the following:

	(1) Active Channel Selection

	(2) Polarization Mode

	(3) Active Channel RAG Selection

	(4) Pulse Transmission Time

	(5) Pulse Transmission Time

	(6) Active Target Channel A/D Converter Output

	(7) Azimuth Data 

	(8) Active Target Channel STC setting

	(9) Active Channel Coherent Oscillators as Required

3.1.4.1.2.2 Interface Standards

Physical connections shall be implemented so as not to adversely impact required ASR-9 maintenance operations.

3.1.4.1.3 RDA Control Functions

The RDA shall contain logic and signal drivers to control RF switches required to provide RF inputs to the WSP while maintaining the ASR-9 target channel operation. The RDA shall provide the ASR-9 weather STC unit with mapped STC controls. The RDA receiver shall process the low and high beam signals on a scan-alternating basis from the selected linearly or orthogonally polarized ports. The active channel, A or B, will be selected by the ASR-9. A set of active microwave signal paths shall implement the following functions:

	a)  A/B linear polarization selection

	b)  Circular/linear Polarization selection

	c)  Alternate scan high/low beam selection

In the event of a failed status indication, the control function shall signal transition of the WSP operation to the normal ASR-9 six-level weather channel mode.

3.1.4.2 Radar Data Processor

The Government Furnished Property (GFP) sSoftware functions developed by the Contractor consisting of base data generation, product generation, and data archiving shall be accomplished using “open systems” computer hardware. The Government Furnished Information (GFI) software possesses the software functionality described in the previous sentence. 

3.1.4.2.1 RDP Computer

With the exception of required custom interface hardware to the WSP RDA, the RDP shall be composed entirely of COTS processors. The RDP shall be capable of compiling and subsequently executing in real time the Government-furnished data processing software. The MIT/LL WSP prototype includes a data processing computer that is consistent with the requirements of the WSP.

3.1.4.2.2 RDA-RDP Interface Requirements 

A physical and software interface between the RDA and the RDP computer shall be developed without requiring unauthorized modification to the Government-furnished RDP software. The physical interface shall consist of a 32 bit wide parallel port, supporting 10.4 Mbytes per second or greater data rates. The first ten words of this record contain ancillary information, such as time, antenna position, and radar state, associated with the transmitted pulse. The remaining words are multiplexed in-phase and quadrature samples, alternating between the target channel A/D converter and the WSP receiver A/D converters. These words shall be clocked into the RDP at a rate of 2.6 Megahertz (MHz), which is twice the ASR-9 range clock rate.

3.1.4.3 Display Function

The DF shall reside in the ATCT and the TRACON within the DFUs, as shown in Figure 2.  Each DFU shall include COTS computers capable of compiling and subsequently executing in real time software functionality developed by Contractor that is equivalent to that of the GFI the Government-supplied DF software. A DFU shall be composed of one GSD and one to eight RDTs per GSD. The GSD shall have a 100 MHz or greater Central Processing Unit (CPU), 32 Mbytes or greater Random Access Memory (RAM) and a 1 Gbytes or greater hard disk. The situation display shall be protected against inadvertent or unauthorized modification of display adaptation parameters. These parameters shall include, but not be limited to, the display center point, the background maps, and the airport maps. Communications between the RDP and DF shall be accomplished via protocols at bandwidths of 128 kbaud or greater. The DFU's ethernet port shall support transfer rates of 10MHz or greater, depending on the industry standard, to accommodate higher bandwidth communication requirements within the WSP's ATCT Local Area Network (LAN). The MIT/LL WSP prototype includes a display processor that is consistent with the requirements of the WSP DF.

3.1.4.4 Remote Monitoring Function 

The WSP RMF shall provide the interface between the WSP and the end user by providing the functions needed to perform local and remote monitoring, fault isolation, variable parameter adjustment, and control of the WSP system. Fault isolation shall be to the LRU level with the following possible exceptions: key boards, point and click devices, and computer monitors.

3.1.4.4.1 RMF Operational Concept

The WSP RMF shall allow equivalent control, monitoring, and troubleshooting of the WSP from either the MDT or the NIMS. The WSP RMF shall employ a modern graphical user interface (GUI) to facilitate its use by NAS personnel.

3.1.4.4.2 Performance and Functional Requirements

The WSP RMF shall perform the following control, monitoring and troubleshooting functions, either locally or remotely:

(a) Control of WSP system operational functions and adjustable parameters;

(b) Monitor, collect and process performance and status data to determine if the WSP system is operating within the performance limits defined in this Technical Specification;

(c)  Provide alarms, alerts and status of system elements needed for operation;

(d)  Perform fault isolation and diagnostic tests on the WSP system to isolate failures.

Failure of the RMF shall not interfere with the operation of any other WSP subsystem, nor shall any RMF function interfere with the operation of the WSP or ASR-9.

3.1.4.4.2.1 Local and Remote Control and Site Parameter Adjustment

The RMF shall execute control functions and parameter adjustment commands upon receipt of valid commands from either the MDT or the NIMS within an average time of 2 seconds and a maximum time of 5 seconds from the time the RMF receives a completed, valid, control command. The NIMS or an MDT shall be able to control WSP system functions and parameters. The RMF shall validate commands received. The RMF shall generate a command invalid message when an invalid command is received and then send the message to the originator of the command. At a minimum, the following functions shall be included upon receipt of the corresponding valid command:

(a) Change, including initialization and reset, site adjustable parameters, including mode of operation and system configuration;

(b) Change parameter threshold values that are adjustable;

(c) Initiate diagnostics routines to isolate faults;

(d) Reset a WSP subsystem or part of a subsystem;

(e) Disable alarm or alert indications.

3.1.4.4.2.2 Monitoring

3.1.4.4.2.2.1 Performance Monitoring

At periodic intervals, the RMF shall monitor, execute measurements, and collect hardware and software critical performance data of each WSP subsystem to determine whether each subsystem is operating within specified limits. A candidate set of subsystem measurements and performance data will be developed that support the requirements of this section. Self-diagnostic capabilities included with COTS subsystems within the WSP are not excluded from use by the RMF.

3.1.4.4.2.2.2 Status Data

The RMF shall at minimum monitor and collect operating status and built-in-test results, including system configuration, mode of operation, security and safety alarm system, and threshold parameter changes.

3.1.4.4.2.2.3 RMF Data Acquisition

(a) The collection of performance and status data shall be performed automatically and periodically without need for an external command or interference with WSP operational requirements;

(b) Collected status data shall be used by the RMF to determine the equipment status for each element of the WSP system;

(c) Performance status data collected shall be used by the RMF to determine WSP system operability.

3.1.4.4.2.3 RMF Alarms and Alerts

The RMF shall determine and report alarm and alert status for each article of facility equipment and for parameters that are vital to WSP operation. An alert condition is any non-critical out-of-tolerance performance parameter which may cause the system to become non-operational. An alarm condition is any critical out-of-tolerance condition which requires immediate attention. The alarm and alert thresholds for these parameters, with the exception of those which are on/off only, shall be programmable so they can be changed by the RMF on command from the NIMS or an MDT. The RMF shall report alarms and alerts based on the set thresholds for conditions that affect critical system performance or data integrity. 

3.1.4.4.2.3.1 Alarm and Alert Processing

The RMF shall perform a discriminating function to minimize the declaration of alarms and alerts caused by transient conditions. The RMF shall check every performance parameter value for an alarm or alert condition at least once during each general status cycle, and automatically report any alarm or alerts discovered. The RMF shall monitor and check every performance parameter value, detect any significant changes in value and report the changes. Out-of-tolerance and status conditions identified as alarms and alerts shall be reported immediately, time tagged and stored in order of occurrence.

3.1.4.4.2.3.2 Return to Normal Processing

The RMF shall automatically generate a System Notification message with a return to normal indication for each parameter previously reported as an alarm or alert when it is no longer in either the alarm or alert state.

3.1.4.4.2.4 Fault Isolation

The RMF shall initiate fault isolation and diagnostic routines under control of the NIMS, or from an MDT. The RMF shall initiate the corresponding diagnostic routine upon receiving a diagnostic command, execute the command by directing the diagnostic test, collect and analyze the data, and format and send a response to the NIMS or MDT. The RMF shall permit the termination of fault isolation and maintenance tests at any time by operator action at an MDT or the NIMS.

3.1.4.4.3 RMF Data Security

The RMF shall provide security measures to protect the integrity of the WSP. Control access to the RMF through an MDT shall be permitted only in response to a valid log-on procedure, based on a valid user ID in conjunction with a unique code word of at least eight alphanumeric characters. When NIMS is connected to WSP, NIMS will provide authorization for any MDT logon. The RMF shall accommodate this capability. The RMF shall log-off any attached MDT when the MDT has been inactive longer than a time-out period. The RMF shall provide for the disabling of automatic log-off by an authorized user on site, in the maintenance communication mode. When this time-out period has been exceeded, the RMF shall accommodate a NIMS-issued override of the maintenance communication mode, to prevent the RMF from inadvertently being left in the maintenance communications mode if a technician leaves the ASR-9/WSP site.

3.1.4.4.4 State Change Processing

The RMF shall declare a state change condition and notify the NIMS when an operating or control mode, configuration, or threshold parameter changes for the WSP.

3.1.4.4.5 Data Storage

The RMF shall maintain initialization tables, threshold values, parameter state values, adjustable parameter values and equipment status and performance data. Equipment status and performance data shall include critical performance parameter data, including certification data, fault isolation/diagnostic data, the last 50 maintenance alarms, the last 50 alerts, the last 50 return-to-normal messages, and a time and date tag for each entry. The stored data shall be configured so that an individual group or category of data can be transmitted separately when requested.

3.1.4.4.5.1 Data Retrieval

WSP data and equipment parameter values collected and stored by the RMF shall be retrievable through commands issued to the RMF by the NIMS, or through commands entered from an MDT when connected to the RMF in the local mode. This data shall include, but not be limited to, alarms and alerts, alarm and alert threshold values, certification parameter values, and certification threshold values.

3.1.4.4.6 Communication Modes

The RMF shall be able to operate in three modes of communications in response to commands issued through a MDT or the NIMS. The three modes are:

(a) Remote mode. The NIMS is in control of RMF functions, but status and performance data shall be made available to a MDT.

(b) Local mode. The MDT is in control of RMF functions, but status and performance data shall be made available to a NIMS.

(c) Maintenance mode. In the maintenance mode, transmission shall be inhibited to NIMS of alarms, alerts, and state change messages that are generated during preventative maintenance, troubleshooting, or repair.

3.1.4.4.7 Maintenance Data Terminal Menu

The RMF software shall provide menus containing information for on-site maintenance personnel to control an RMF or obtain data from an RMF using an MDT in the ASR-9 shelter.

3.1.4.4.8 NAS Infrastructure Maintenance System Interface

The RMF shall provide an interface to the NIMS conforming to the requirements contained in Section  3 of the NIMS Interface Requirements Document NAS-IR-51070000.

3.1.4.4.9 Logging of System Operations

The WSP shall continuously generate and maintain a log of the latest 24 hours of the following system events:

a. MDT-User log-on, log-off, and unsuccessful log-on attempts;

b. System state and mode changes; and

c. Hardware, software, and communications errors detected.

The WSP shall display the system log at the MDT upon request. The WSP shall provide the option of displaying the log as it is updated or in static form. The WSP shall write a copy of the system log to the MDT printer port upon MDT command.

3.1.4.5 Time Source

The WSP shall include a Global Positioning System (GPS) receiver as a time source to automatically set the processor clock. An interface to the Contractor-developed data processing software, Government Furnished Property (GFP) data processing software shall be developed to permit assignment of true time to base data, meteorological products and user display records for purposes of display and archiving.

3.1.4.6 Archiving Requirements

3.1.4.6.1 Time Series Recording

The RDP shall have a two-way port for transferring the I&Q samples from its own receiver and the ASR-9 target channel A/D at real-time rates. The port shall have a bandwidth of at least 3 Mbytes/sec and shall be capable of transferring to disk or to a high-speed 8 millimeter (mm) tape. Playback of the I&Q samples at real-time rates into the RDP shall be supported by this port. The recording units and media shall be attachable to and detachable from the WSP. 

3.1.4.6.2 Base Data Archiving

The RDP shall continuously store the last 20 hours of processed base data without user intervention. Where needed, database recording periods of longer than 20 hours shall be accommodated using an 8 mm ‘juke box’-like device attached to WSP and accessible by RDP. The RDP design shall accommodate the device. On command from the MDT, the stored data shall be transferred to a removable physical storage medium. Archive data shall be tagged with synchronized time values from the WSP processor clock. Archiving software functions will be provided as part of the WSP GFP software package. An interface and physical storage media to meet the requirements of the GFP software shall be provided. The MIT/LL WSP prototype includes suitable RDP archiving interfaces and storage media.

3.1.4.6.3 Product Archiving

The WSP shall continuously store, without user intervention, the last 15 days of generated weather products, and the weather products that were displayed on each of the DFU GSDs. On command from the MDT, the stored archive data shall be transferred to a removable physical storage medium. Archiving functions will be provided as part of the WSP GFP software package. A suitable interface and physical storage media to meet the requirements of the GFP software shall be provided. Archive data shall be tagged with synchronized time values.

3.1.4.6.4 Playback of Archive Data

Playback of archived base data and products shall support both an on-line storage device and a physical storage medium. WSP shall be able to display the archived base data on the base data display. WSP shall be able to display the archived products on the GSD and RDT. Playback of the archived base data and products shall be controllable from the base data display.

3.1.4.7 Processing Requirements

Each WSP processing resource shall meet the following reserves while WSP is ingesting and processing a Government furnished “worst case” weather scenario and meeting all requirements of this specification.

3.1.4.7.1 CPU Utilization

The WSP shall have a CPU reserve of at least 50%.

3.1.4.7.2 Memory Utilization

The WSP shall have a memory reserve of at least 50%.

3.1.4.7.3 Storage Utilization

The WSP shall have a storage reserve of at least 50%.

3.1.5 System Functional Relationships

The WSP system functional relationships are depicted in � REF _Ref385204512 \* MERGEFORMAT �Figure 1Figure 1�.

3.1.6 Configuration Allocation

Reserved.

3.1.7 Interface Requirements

The Contractor shall meet all applicable security requirements contained in FAA Order 1600.54.

3.1.7.1 External Interfaces

3.1.7.1.1 External Systems Description

3.1.7.1.1.1 Host ASR-9

The WSP shall derive primary radar signals, synchronization and reference signals and coherent oscillator signals from a host ASR-9. When in the operational mode, the WSP shall assume control of only the ASR-9 beam switches and control signals needed to implement the WSP functions. In addition, the WSP shall provide corrected six-level weather reflectivity to the ASR-9 system.

3.1.7.1.1.2  Center Field Wind Speed and Direction Interface

The WSP shall accept center field wind speed and direction data from both the existing Automated Surface Observing System (ASOS) and Low Level Wind Shear Alert System (LLWAS) at an airport, but using only one or the other. This Government furnished data (GFD) shall will be utilized by WSP in the Contractor-developedGFP processing and display software. The WSP shall accept input of this GFD at a Government approved location in the equipment room.

3.1.7.1.1.3 RMF/NIMS Interface.

The RMF/NIMS interface shall supply the system performance and status data to the NIMS as required by FAA-E-2911, FAA NAS Infrastructure Management System Managed Subsystems.

3.1.7.1.1.4 Broadcast Protocol

The WSP shall provide a broadcast protocol supporting up to nine (9) external DFUs. 

3.1.7.1.2 External Interface Identification

The WSP external interfaces are defined in � REF _Ref384005297 \* MERGEFORMAT �Figure 2Figure 2�.

3.1.7.1.3 Hardware-to-Hardware External Interfaces

The physical-level protocol shall provide the interface between the WSP and the other NAS subsystems according to the following:

3.1.7.1.3.1 Physical Protocol

The physical-level protocol shall support the following interfaces:

(a) RS-232.

(b) EIA-530.

(c) IEEE 802.3

3.1.7.1.3.2 Interface Configuration

The following WSP communication ports shall be defined:

a.  ASR-9 interface,

b.  ASOS interface,

c.  LLWAS interface,

d.  NIMS interface,

e.  Spare ports.

3.1.7.2 Internal Interfaces

3.1.7.2.1 Maintenance Data Terminal 

The WSP shall communicate with local and remote MDTs.

3.1.7.2.2 Time Series Recorder

The WSP shall provide a port for real time recording to, and playback from, a time series recorder. An interface to a high speed, high density 8 mm tape to support this function shall be provided, along with the software to facilitate recording and playback.

3.1.7.2.3 Local Base Data Display

The WSP shall provide an interface and software to drive a local Base Data Display, displaying WSP base data, intermediate products and end user products in both real-time and playback modes.

3.1.7.2.4 Archive Recorder

The WSP shall interface with the Archive Recorders as required by the GFP RDP software.

3.1.7.2.5 Display Functional Unit

The WSP shall provide ethernet bridges and modems as required to support remote Tower and TRACON DFUs. Two physically independent paths shall be supportable as shown in Figure 2.  One of the links shall be the primary link and the other shall be the back-up link.

3.1.7.2.6 Base Data Recorder

The WSP shall provide a port for real time recording to, and playback from, a base data recorder.

3.1.7.3 Modems

Modems shall conform to industry standards and shall be compatible with Government furnished dedicated and dial-up communication lines.

3.2 System Characteristics

3.2.1 General Physical System Requirements

WSP is to be located in ASR-9 shelters, TRACONs and tower cabs, where space is at a premium and restrictions apply to equipment size and weight.

(a)	Weight Distribution. The weight of the WSP equipment excluding the GSDs and RDTs shall not exceed equipment weight restrictions that apply to ASR-9 shelters, TRACONs and tower cabs.

(b)	Dimensional Constraints. The physical dimensions of the WSP equipment shall not exceed equipment size restrictions that apply to ASR-9 shelters, TRACONs and tower cabs.

(c)	Maintenance Access. Equipment units shall provide access as needed for maintenance and repair activities.

(d)	Durability. The structural strength and rigidity of the equipment units shall be such that common carrier handling in loading, shipping, unloading, and setting into position for installation shall not cause damage to any WSP component nor deformation to the equipment units.

3.2.2 Electrical Requirements

The electrical work and interior wiring shall be done in accordance with (IAW) FAA Specification FAA-C-1217.

3.2.2.1 Design Center Voltage

The design center voltages shall be 208 volts Alternating Current (AC), phase-to-phase, and 120 volts AC, single phase, at a frequency of 60 Hertz (Hz). The operating range shall be at least 102 volts to 138 volts, 177 volts to 239 volts, and 57 Hz to 63 Hz. The WSP shall meet the following requirements contained in FAA-G-2100F and FAA-STD-020.

3.2.2.1.1 Power Factor  

The power factor for the WSP shall meet the requirements contained in paragraph 3.1.2.4.2 of FAA-G-2100F.

3.2.2.1.2 Effects of Equipment on Power Source

The individual current harmonic distortion produced by the WSP shall not exceed the limits of table I in paragraph 3.1.2.4.3 of FAA-G-2100F.

3.2.2.1.3 Inrush Current  

The inrush current produced by the WSP shall not exceed the limits established in paragraph 3.1.2.4.3.1 of FAA-G-2100F.

3.2.2.1.4 Transient Protection

The WSP shall be protected against conducted power line transients in accordance with paragraph 3.5 through 3.5.3 of FAA-STD-020a

3.2.2.2 Maximum Power Consumption

Total power consumption shall be measured at the service panel for the WSP equipment at the ASR-9 radar shelter during the evaluation period to determine the energy efficiency and compatibility with existing ASR-9 engine generator and environmental subsystem. The WSP equipment in the ASR-9 radar shelter power consumption shall be less than 2 kilowatts. 

3.2.2.3 Cross-Talk, Shielding, and Isolation

The arrangement of parts and wiring and the design of the WSP equipment shall not allow cross-talk and coupling between circuits to result in the degrading of specified performance characteristics of the WSP or the host ASR-9.

3.2.2.4 Surge Protection

Protective devices shall be provided to prevent damage to the equipment from surges on either the AC power lines, or the remote lines. The protective devices shall limit initial spikes, as might result from nearby lightning strikes, to a value that shall not damage any equipment. The protective devices shall withstand repeated surges without damage or change in operating characteristics. The protective devices shall be IAW applicable parts of paragraph 3 of FAA-STD-019 and paragraph 3 of FAA-STD-020.

3.2.2.5 Lightning Protection

The equipment shall be protected against high voltage damage due to lightning on both the power and telephone lines and shall be provided lightning surge protection of equipment interfacing with external transmission facilities IAW FAA-STD-019 and FAA-STD-020.

3.2.2.6 Power and Grounding

Electrical power and grounding shall be IAW IEEE Std 1100-1992.

3.3 Environmental Conditions

3.3.1 Operating Environment

The WSP system shall meet its functional and performance requirements under the environmental conditions shown in � REF _Ref373202347 \* MERGEFORMAT �Table 11Table 1�.
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Environment�Temp (degrees C)�Relative Humidity (%) (Note 1)�Altitude (feet above sea level)��Operating - installed in controlled environment�

+10 to +40�

30 to 80�

0 to 10,000��Survival without damage. Non-operating - installed indoors�

-40 to +60�

5 to 100�

0 to 10,000��Note:	1. Above 40 degrees C, the relative humidity shall be based upon a dew point of 40 degrees C.



3.3.2 Noise Levels

Noise levels generated by the WSP system shall be maintained at a level consistent with FAA Order 3900.19.

3.3.2.1 Equipment for Operational Areas

Noise from the WSP system equipment located in operational areas shall not exceed 55 dB Acoustic (dBA) ambient at any time.

3.3.2.2 Equipment for Equipment Areas

Noise from the WSP system equipment located in general work areas shall not exceed 65 dBA, including periods when the cabinet doors are open.

3.3.3 Radiation Hazards

The WSP shall meet the following radiation requirements:

	a) X-ray radiation less than 2 milliroentgen per hour at all times in any areas where normal maintenance is performed, both inside and outside cabinets.

	b) Electromagnetic radiation not exceed the permissible exposure limits specified in FAA-Order 3910.3A, Paragraph 33.

	c) The requirements for radiation hazard, both x-ray and electromagnetic, apply only to those items having voltages in excess of 12,000 volts.

�

4. QUALIFICATION REQUIREMENTS

4.1 General

A quality control system shall be established IAW ANSI/ASQC-Q-9001-1994 and IAW ISO 9000-3. Reviews and audits shall be held using MIL-STD-973 as guidance. Testing shall be IAW the Acquisition Management System Test and Evaluation Process Guidelines. 

4.1.1  Philosophy of Testing

In general, testing of specification compliance shall be accomplished at the lowest level feasible (i.e., module, subsystem, system). The contractor shall accomplish the following testing to demonstrate compliance with engineering specifications.

	a. Development Test and Evaluation (DT&E). DT&E shall consist of Design Qualification Tests (DQT), Formal Qualification Tests (FQT), and First Article Tests to verify the implemented hardware and software design meets all functional and performance requirements.

	b. Production Acceptance Test and Evaluation (PAT&E). These tests shall consist of Factory Acceptance Tests (FAT) and Site Acceptance Tests (SAT) to verify that production units meet functional and performance requirements. PAT&E tests are conducted after the Production Decision.

4.1.2  Test Location

	a. DT&E. DQT and FQT shall be at the contractor's test facility. First Article Tests are conducted at the contractor’s test facility and at First Article sites.

	b. PAT&E. FAT shall be conducted in the factory prior to shipment to the site.

4.1.3	Reserved

4.1.4  Qualification Methods

4.1.4.1  Verification Methods

This subsection describes the methods to be used by the contractor in verifying each Section 3 requirement.

4.1.4.1.1  Inspection

4.1.4.1.1.1  Hardware

Inspection of hardware shall include verifying physical characteristics to determine compliance with requirements without the use of special laboratory equipment, procedures, items, or services. Inspection shall verify construction features, document and drawing compliance, workmanship, and physical condition.

4.1.4.1.1.2  Software

Software inspection shall be a non-destructive examination that includes review of software documentation, requirements, and coding standards, as well as verification of the implementation of required algorithms. Software inspection shall not incorporate use of laboratory equipment or procedures to determine compliance with requirements.

4.1.4.1.2  Test

4.1.4.1.2.1  Hardware

Hardware testing shall measure hardware performance during or after the controlled application of functional and/or environmental stimuli. Measurements shall require the use of laboratory equipment, procedures, items, and/or services.

4.1.4.1.2.2  Software

Software testing shall employ technical means, including evaluation of functional operation by use of special equipment or instrumentation, simulation techniques, and the application of established principles and procedures, to determine compliance of the system with requirements. Data derived from software testing shall be reduced for analysis of software/system performance under the test specified.

4.1.4.1.3  Demonstration

4.1.4.1.3.1  Hardware

Hardware demonstration shall determine the qualitative characteristics of end-item or component properties by observation. Demonstration shall not require special test equipment or instruction to verify characteristics such as operational performance, human engineering features, service, access features, and transportability.

4.1.4.1.3.2  Software

Software demonstration shall determine compliance with requirements (e.g., the proper response at a site as a result of a specified interrogation or command to be processed by the program) through observation of functional operation. Demonstration shall be used primarily for activities where data gathering is not appropriate, such as display verification.

4.1.4.1.4  Analysis

4.1.4.1.4.1  Hardware

Hardware analysis shall encompass any or all of the following:

	a. Engineering Analysis. Usually an engineering design function involving study, calculation, or modeling of the known or potential failure modes, and reaction or interactions of the specified parts, materials, and the design configuration with the known function, performance and/or probable effects of the operational environments. This analysis is normally used to verify margin when it is not desirable to test to failure.

	b. Similarity Analysis. A method applied to end-items or components that are identical in design and manufacturing processes to end-items or components that have been previously qualified to equivalent or more stringent requirements.

	c. Validation of Records Analysis. A method of verification wherein manufacturing records are used to verify compliance of concealed construction features or processes of manufacturing (e.g., vendor items).

4.1.4.1.4.2  Software

Software analysis shall encompass the processing of accumulated results and conclusions to provide proof that the verification of requirements has been accomplished. The analytical results may be composed of interpretation of existing information or derived from lower level tests, demonstrations, analyses, or examinations.

4.2 Verification Requirements Traceability Matrix

The Verification Requirements Traceability Matrix (VRTM) is presented in � REF _Ref380386947 \* MERGEFORMAT �Table 22Table 2�. The test methods cited for each paragraph of this specification shall apply to every requirement stated in that paragraph.

�

Table � SEQ Table \* ARABIC �22� Verification Requirements Traceability Matrix



Requirements Paragraph Reference�Verification Test Level and Methods�                  ���DT&E�PAT&E� ����Inplant�Inplant�Inplant�Onsite�             ���Paragraph No.	Title�DQT�FQT�FAT�SAT�Traceability�Remarks��3	Requirements�����N/A�Title��3.1	System Definition�����N/A�Desc.��3.1.1	Mission�����N/A�Desc.��3.1.2                    WSP System Performance�����N/A�Desc.��3.1.2.1	Wind Shear�����N/A�Desc.��3.1.2.1.1	Wind Shear Intensity Characterization�T*�T*�D�D�RD T1 B2���3.1.2.1.2	Wind Shear Detection Coverage�T*�T*�D�D�RD T1 B3���3.1.2.1.3	Probability of Detection�T*�T*�D�D�RD T1 B4���3.1.2.1.4	Probability of False Alarms �T*�T*�D�D�RD T1 B5���3.1.2.1.5	Accuracy �D*�D*�D�D�RD T1 B6���3.1.2.1.6	Update Rate�T*�T*�D�D�RD T1 B7���3.1.2.2	Gust Front and Wind Shift Prediction�����N/A�Desc.��3.1.2.2.1	Gust Front Coverage�T*�T*�D�D�RD T1 B9���3.1.2.2.2	Probability of Detection�D*�D*�D�D�RD T1 B10���3.1.2.2.3	Probability of False Alarms�D*�D*�D�D�RD T1 B11���3.1.2.2.4	Update Rate�T*�T*�D�D�RD T1 B12���3.1.2.3	Storm Motion Depiction�����N/A�Desc.��3.1.2.3.1	Storm Motion Coverage�T*�T*�D�D�RD T1 B14���3.1.2.3.2	Accuracy�T*�T*�D�D�RD T1 B15, 

B16���3.1.2.3.3	Update Rate�T*�T*�D�D�RD T1 B17���3.1.2.4	Precipitation Display�T*�T*�D�D�RD T1 B19���3.1.2.4.1	Coverage Range�T*�T*�D�D�RD T1 B19���3.1.2.4.2	Accuracy�T*�T*�D�D�RD T1 B19���3.1.2.4.3	AP Edit Performance�T*�T*�D�D�RD T1 B21���3.1.2.4.4	AP Inadvertent Edit�T*�T*�D�D�RD T1 B20���3.1.2.4.5	Update Rate�T*�T*�D�D�RD T1 B22���3.1.2.5                WSP Integration with the Host ASR�I�I���RD 2.4 S1,3���3.1.2.6	Operational Availability�A�A���RD T1 B23���3.1.2.7	Reliability�AD**�AD**������3.1.2.7.1	Mean Time To Repair �T�T���RD T1 B24���3.1.2.7.2	Mean Time To Restore �T�T���RD T1 B24���3.1.2.7.3	Mean Time Between Preventative Maintenance Actions �A�A���RD T1 B25���3.1.3	System Modes�T�T���RD 4.3. S4���3.1.3.1	Operational Mode�T�T���RD 3 S1���3.1.3.2	Non-Operational Mode�T�T���RD 4.2 S3���3.1.4	System Functions�����N/A�Desc.��3.1.4.1	Radar Data Acquisition �T�T���RD 2.4 S2���3.1.4.1.1	Microwave Interface Components�����N/A�Title��3.1.4.1.1.1 	High Beam Coupler�T�T���RD 2.4 S2���3.1.4.1.1.2 	Low Beam Waveguide Switch�T�T��T�RD 2.4 S2���3.1.4.1.1.3 	Selection Matrix for WSP Receiver�T�T���RD 2.4 S2���3.1.4.1.1.4 	Receiver Pre-Selector, Sensitivity Time Control and Low Noise Amplifier�T�T���RD 2.4 S2���3.1.4.1.1.5 	WSP Intermediate Frequency Receiver�T�T�T�T�RD 2.4 S2���3.1.4.1.2	ASR-9 to WSP Digital Interface�I�I���RD 2.4 S2���3.1.4.1.2.1	Required Interfaces�T�T���RD 2.4 S5���3.1.4.1.2.2 	Interface Standards�T�T���RD 3.3.4 S1���3.1.4.1.3	RDA Control Functions�T�T���RD 2.4  S5���3.1.4.2	Radar Data Processor�����RD 4.5  P4�Desc.��3.1.4.2.1	RDP Computer�T�T���RD 4.1 S1���3.1.4.2.2	RDA-RDP Interface Requirements�T�T���RD 2.4 S5���3.1.4.3	Display Function�I�I���RD 3, 3.1, 3.2���3.1.4.4	Remote Monitoring Function�T�T���RD 4.3���3.1.4.4.1             RMF Operational Concept�D�D�D�D�RD 2.3 S4���3.1.4.4.2             Performance and Functional

                           Requirements�T�T�D�D�RD 2.3 S5���3.1.4.4.2.1          Local and Remote Control and Site

                           Parameter Adjustment�T�T�D�D�RD 2.3 S5���3.1.4.4.2.2          Monitoring�����N/A�Title��3.1.4.4.2.2.1       Performance Monitoring�D�D�D�D�RD 2.3 S2���3.1.4.4.2.2.2       Status Data�D�D�D�D�RD 4.3 S2���3.1.4.4.2.2.3       RMF Data Acquisition�T�T�D�D�RD 4.3 S3���3.1.4.4.2.3          RMF Alarms and Alerts�D�D�D�D�RD 3.3.4���3.1.4.4.2.3.1       Alarm and Alert Processing�T�T�D�D�RD 3.3.4���3.1.4.4.2.3.2       Return to Normal Processing�D�D�D�D�RD 3.3.4���3.1.4.4.2.4          Fault Isolation�T�T�D�D�RD 4.3 S5���3.1.4.4.3             RMF Data Security�D�D�D�D�RD 4.5 P5���3.1.4.4.4             State Change Processing�D�D�D�D�RD 4.3���3.1.4.4.5             Data Storage�D�D�D�D�RD 4.3���3.1.4.4.5.1          Data Retrieval�D�D�D�D�RD 4.3���3.1.4.4.6             Communication Mode�D�D�D�D�RD 4.3���3.1.4.4.7             Maintenance Data Terminal Menu�D�D�D�D�RD 4.3 S1���3.1.4.4.8             NAS Infrastructure Maintenance

                           System Interface�T�T�D�D�RD 2.3���3.1.4.4.9             Logging of System Operations�D�D�D�D�RD 4.3���3.1.4.5 	Time Source�D�D�D�D�SS-1000

3.2.1.2.8.4.B���3.1.4.6 	Archiving Requirements�����N/A�Title��3.1.4.6.1 	Time Series Recording�D�D�D�D�RD 4.5 P5���3.1.4.6.2 	Base Data Archiving�D�D�D�D�RD 4.5 P5���3.1.4.6.3 	Product Archiving�D�D�D�D�RD 4.5 P5���3.1.4.6.4             Playback of Archive Data�D�D�D�D�RD 4.5 P5���3.1.4.7                Processing Requirements�����N/A�Desc.��3.1.4.7.1             CPU Utilization�T�T�D�T�RD 4.5 P2���3.1.4.7.2             Memory Utilization�T�T�D�T�RD 4.5 P2���3.1.4.7.3              Storage Utilization�T�T�D�T�RD 4.5 P2���3.1.5	System Functional Relationships�����N/A�Desc.��3.1.6	Configuration Allocation�����N/A�Title��3.1.7	Interface Requirements�����N/A�Title��3.1.7.1	External Interfaces�����N/A�Desc.��3.1.7.1.1	External Systems Description�����N/A�Desc.��3.1.7.1.1.1	Host ASR-9�T�T��D�RD 2.4 S1���3.1.7.1.1.2	ASOS and LLWAS�D�D��D�RD 2.4 P2���3.1.7.1.1.3	RMF/NIMS Interface�T�T��D�RD 2.3 S3���3.1.7.1.1.4	Spare Ports�D�D���RD 2.4 S4���3.1.7.1.2	External Interface Identification�����N/A�Desc.��3.1.7.1.3	Hardware-to-Hardware External I/F�����N/A�Desc.��3.1.7.1.3.1	Physical Protocol�T�T���RD 2.4 S4���3.1.7.1.3.2	Interface Configuration�I�I�I�I�RD 2.4 S4���3.1.7.2	Internal Interfaces�����N/A�Desc.��3.1.7.2.1             Maintenance Data Terminal�T�T�D�D�RD 2.3 S1���3.1.7.2.2             Time Series Recorder�D�D�D�D�RD 4.5 P5���3.1.7.2.3             Local Base Data Display�D�D�D�D�RD 4.5 P5���3.1.7.2.4             Archive Recorder�D�D�D�D�RD 4.5 P5���3.1.7.2.5             Display Functional Unit�T�T��D�RD 4.5 P5���3.1.7.2.6             Base Data Recorder�D�D�D�D�RD 4.5 P5���3.1.7.3	Modems�T�T��D�RD 4.5 P5���3.2	System Characteristics�����N/A�Title��3.2.1	General Physical System Requirements�I�I���SS-1000 3.3.6.2���3.2.2 	Electrical Requirements�I�I���RD 2.4 S2���3.2.2.1 	Design Center Voltage�T�T���RD 2.4 S2���3.2.2.2                 Maximum Power Consumption�T�T���RD 2.4 S2���3.2.2.3 	Cross-Talk, Shielding, and Isolation�T�T���RD 2.4 S2���3.2.2.4                Surge Protection�AI�AI���RD 2.4 S2���3.2.2.5                Lightning Protection�I�I���SS-1000 3.3.6.2���3.2.2.6                Power and Grounding�I�I���SS-1000 3.3.6.2���3.3 	Environmental Conditions�����N/A�Title��3.3.1 	Operating Environment�AI�AI���RD 2.4 S6���3.3.2 	Noise Levels�T�T���RD 2.4 S6���3.3.2.1 	Equipment for Operational Areas�T�T���RD 2.4 S6���3.3.2.2 	Equipment for Equipment Areas�T�T���RD 2.4 S6���3.3.3 	Radiation Hazards�I�I���SS-1000 3.3.6.2���20	Purpose�����N/A���20.1	Product Generation and Transmission�T*�T*���RD T1���20.1.1	Product Priority�T*�T*���RD 3.2 S11���20.1.2	Product Distribution�T*�T*���RD 3 S4���20.2	Microburst Product�T*�T*�D�D�RD 3.2 S5���20.3	Gust Front Product�T*�T*�D�D�RD 3.2 S5���20.4	Precipitation Product�T*�T*�D�D�RD 3.2 S3���20.5	Storm Motion and Extrapolated Position�T*�T*�D�D�RD 3.2 S6���30.	Purpose�����N/A�Desc.��30.1	GSD Requirements�����N/A�Title��30.1.1	Equipment Requirements�����N/A�Title��30.1.1.1	Size�I�I���RD 3.2 S9���30.1.1.2	Proximity of Input Device�I�I���RD 3.2 S9���30.1.1.3	Start-up Characteristics�I�I���RD 3 S6���30.1.1.4	Memory�T�D���RD 3 S6���30.1.1.5	Brightness Control�I�I���RD 3.2 S10���30.1.1.6	Contrast Control�I�I���RD 3.2 S10���30.1.1.7	Viewability�T�D���RD 3.3.3���30.1.1.8	Display Technology�I�I���RD3.2 S10���30.1.1.9	Display Resolution�T�D���RD 3.2 S10���30.1.1.10	Lifetime�A�A���RD 3 S10���30.1.2	Input Devices�T�D���RD 3 S6���30.1.3	Visual Alarms�T�T���RD 3.2 S5���30.1.4	Update Commands�T�T���RD 3.3.2���30.1.5	Power�T�D���RD 3.1 S6���30.1.6	Maps�T�D���RD 3.2 S1���30.2	RDT Requirements�����N/A�Title��30.2.1	Equipment Requirements�����N/A�Title��30.2.1.1	Size�I�I���RD 3.1 S7���30.2.1.2	Start-up Characteristics�I�I���RD 3 S6���30.2.1.3	Readability�T�D���RD 3.1 S3���30.2.1.4	Lifetime�A�A���RD 3 S10���30.2.2	Input Device�I�I���RD 3 S6���30.2.3	Alarms�����N/A�Title��30.2.3.1 	Visual�T�T���RD 3.1 S2���30.2.3.2 	Audible�T�T���RD 3.1 S2���30.2.4	Power�T�D���RD 3.1 S6���

Verification: T = test, D = demonstration, A = analysis, I = inspection, Desc. = description, N/A = not applicable, S = sentence, P= paragraph, RD = Requirements Document, SS = NAS-SS, * = Test using Canned Data, ** = The Reliability Demonstration shall use reliability data collected during testing and shall include a 72-hour “hands-off” demonstration test.
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�6. NOTES.

6.1 Acronyms.

AC	Alternating current

A/D	Analog to Digital

AGC	Automatic Gain Control

AP	Anomalous Propagation

ARP	Airport Reference Point

ASOS	Automated Surface Observing System

ASR	Airport Surveillance Radar

ATC	Air Traffic Control

ATCT	Air Traffic Control Tower

BIT/BITE	Built in Test /Built in Test Equipment

CFR	Code of Federal Regulations

COTS	Commercial Off-the-Shelf

CPU	Central Processing Unit

dB	Decibel

dBA	dB Acoustic

dBz	Reflectivity factor in decibels

DF	Display Function

DFU	Display Functional Unit

DOD	Department of Defense

DOT	Department of Transportation

DQT	Design Qualification Test

DT&E	Development Test & Evaluation

EIA	Electronic Industries Association

FAA	Federal Aviation Administration

FAT	Factory Acceptance Test

FMC	Full Mission Capability

FQT	Formal Qualification Test

GFD	Government Furnished Data

GFE	Government Furnished Equipment

GFI	Government Furnished Information

GFP	Government Furnished Property

GHz	Gigahertz

GPS	Global Positioning System

GSD	Geographic Situation Display

GUI	Graphical User Interface

Hz	Hertz

I&Q	In-phase and Quadrature

IAW	In Accordance With

IEEE	Institute of Electrical and Electronics Engineers

IF	Intermediate Frequency

IRD	Interface Requirements Document 

ITWS	Integrated Terminal Weather System

LAN	Local Area Network

LLWAS	Low Level Wind Shear Alert System

LNA	Low Noise Amplifier

LP	Limited Production

LRU	Line Replaceable Unit

MDT	Maintenance Data Terminal

MIT/LL	Massachusetts Institute of Technology/Lincoln Laboratory

MHz	Megahertz

MIL	Military

mm	Millimeters

MTBF	Mean Time Between Failure

MTBPMA	Mean Time Between Preventive Maintenance Actions

MTR	Mean Time to Repair

MTTR	Mean Time to Restore

NAS	National Airspace System

nmi	Nautical mile

NIMS	NAS Infrastructure Management System

NTIA	National Telecommunication and Information Administration

PAT&E	Production Acceptance Test & Evaluation

PD	Probability of Detection

PFA	Probability of False Alarm

PRI	Pulse Repetition Interval

PSF	Program Support Facility

RAG	Range Azimuth Gate

RAM	Random Access Memory

RDA	Radar Data Acquisition

RDP	Radar Data Processor

RDT	Ribbon Display Terminal

RF	Radio Frequency

RFO	Request for Offer

RMF	Remote Monitoring Function

RMS	Remote Monitoring System

RSEC	Radar Spectrum Engineering Criteria

SAT	Site Acceptance Test

SNR	Signal-to-Noise Ratio

SOW	Statement of Work

STARS	Standard Terminal Automatic Replacement System

STC	Sensitivity Time Control

STD	Standard

TDWR	Terminal Doppler Weather Radar

TRACON	Terminal Radar Approach Control

TWIP	Terminal Weather Information to Pilots

VRTM	Verification Requirements Traceability Matrix

WSP	Weather Systems Processor





6.2 Definitions

6.2.1 Alarm

An alarm is a WSP generated response to a condition which requires immediate attention. The WSP has two types of alarms: weather product and maintenance.

6.2.1.1 Weather Product Alarm

A weather product alarm is generated in response to a detected hazardous weather condition in a preselected area of concern.

6.2.1.2 Maintenance Alarm

A maintenance alarm is a WSP generated response to any condition which could cause the system to become non-operational or cause erroneous data product generation.

6.2.2 Alert

An alert is a WSP generated response to any out-of-tolerance condition. There are two types of alerts: a secondary alert and a maintenance alert.

6.2.2.1 Secondary Alerts

A secondary alert is a WSP generated response to any condition which may cause imminent damage to the system and may cause the system either to become non-operational or to generate erroneous data products.

6.2.2.2 Maintenance Alert

A maintenance alert is any condition which is out-of-tolerance, but an alarm or a secondary alert condition is not imminent. A maintenance alert condition does not have to be addressed until the next scheduled site visit.

6.2.3 Audible and Visual Alarms

An alarm generated from the WSP hardware and software which can be heard or seen by ATC personnel and which will alert ATC personnel of hazardous conditions.

6.2.4 Availability

Availability is the probability that the WSP will be at Full Mission Capability (FMC) during any and all required operating times.

6.2.5 Base Data

Base data consists of reflectivity, spectrum width, mean radial velocity, and signal-to-noise ratio estimates for each range-azimuth cell, corrected for clutter, and range and velocity folding.

6.2.6 Spare

6.2.7 Beam Filling Target

A weather target which extends across the main beam to at least the half power points.

6.2.8 Not Used

6.2.9 BIT/BITE

Those items of built-in-test-equipment and their respective built-in-tests which perform internal testing of the WSP.

6.2.10 Certification Test

A test performed after any maintenance action which affects two or more certification parameters or whenever the system integrity is in question.

6.2.11 Certification Test Data

A set of system performance parameters used to validate that the system can be placed in operational use.

6.2.12 Corrective Maintenance

Corrective maintenance consists of those actions directly related to correcting a failure. Corrective maintenance does not include administrative or travel activities.

6.2.13 Critical Failure

A critical failure is any failure which degrades the WSP FMC.

6.2.14 dBz

Radar reflectivity factor of weather scatterers expressed in decibels.

6.2.15 Dissimilar Materials

Metals are dissimilar if they generate electrolysis when placed in contact with each other. Nonmetals in contact with metals will be considered dissimilar unless there is technical data supporting compatibility. Nonmetals include plastics, wood, and concrete.

6.2.16 Equipment

A complete operating assembly, either operating independently or within a system or subsystem.

6.2.17 Equipment Instruction Books

The technical manuals that include the equipment drawings, parts lists, and methods of isolating faults and repairing them.

6.2.18 Failure

A failure is any event that causes the WSP system not to meet any requirement of this specification.

6.2.19 Full Mission Capability

The level of performance which allows the WSP to perform its mission within the requirements of this specification.

6.2.20 Gross Weight

Gross weight is the maximum possible weight of the enclosure and its contents.

6.2.21 Spare

6.2.22 Gust Fronts

A moving wind shift zone separating ambient air from a thunderstorm outflow. Associated with gust fronts are strong updrafts ahead of the front, wind shear in the frontal (wind shift) zones, and strong turbulence in the frontal zone and above the outflow directly behind the frontal zone. The wind shift zone associated with a gust front is typically 0.5 nmi in width.

6.2.23 Hazardous Wind Shear

A hazardous wind shear is a strong variation of the longitudinal wind speed along the flight path of an aircraft, sufficient to cause a loss of aircraft performance and sustain a significant loss of altitude.

6.2.24 Inherent Availability

Inherent availability is a measure of the availability which excludes the logistics delay time and administrative delay time.

6.2.25 Line Replaceable Unit

An LRU consists of one or more electronic/mechanical subassemblies and assemblies, as defined in MIL-STD-280 and applicable parts of MIL-STD-1388-2, and excludes items falling under the definition for a part as given in MIL-STD-280.

6.2.26 Machine Instruction Words

Instructions that computer hardware (a machine) can recognize and execute.

6.2.27 Maintenance Depot

The FAA Depot at Oklahoma City, Oklahoma. Depot-level maintenance consists of those maintenance activities performed on unserviceable repairable LRUs and system support/test equipment requiring specialized skills and equipment. The tasks performed at this level are those tasks that are not specifically assigned to the organizational level of maintenance. When the specification states that repair will be at the depot, the actual repair may be at the depot or at a contractor's location.

6.2.28 Mean Time Between Failures

MTBF is the total FMC time divided by the total number of failures that require corrective maintenance.

6.2.29 Mean Time To Repair

The MTR includes the time to remove and replace an identified faulty LRU, perform system test, and return the system to FMC.

6.2.29 Mean Time To Restore

MTTR is the total time to perform all on-site corrective maintenance divided by the total number of corrective maintenance activities required. MTTR includes faulty LRU identification, LRU removal, LRU replacement, system test, and system return to FMC.

6.2.30 Modular Construction/Module

Modular construction is the design technique which allocates single functions or groups of related functions to a single LRU. Modular construction is performed to minimize design complexity and maintenance activities.

6.2.31 Out-of-Trip Weather Echoes

Weather echoes due to distant storms which cause obscuration of first-trip weather returns due to range aliasing.

6.2.32 Spare

6.2.33 Preventive Maintenance

Preventive maintenance activities are those maintenance activities performed to ensure that the WSP maintains its FMC and to prevent future in-service functional failure of equipment.

6.2.34 Product Baseline Configuration

The WSP baseline configuration is the "as delivered" WSP system configuration.

6.2.35 Radial Velocity

The radial component of the velocity vector. Mean radial velocities are averaged over time and space (a range-azimuth bin). Outbound radial velocities are defined as positive velocities, and inbound radial velocities are defined as negative velocities.

6.2.36 Range Bin Filling Target

A weather target which extends across a range sample interval.

6.2.37 Spare

6.2.38 Site Level Maintenance

Maintenance is performed at this level on systems, system segments, and support equipment in direct support of the WSP System. It includes system maintenance monitoring, system fault isolation, and correction of system failures through the removal and replacement of LRUs and preventive maintenance, but does not include repair, service, calibration, and verification of the removed LRUs.

6.2.39 Software Errors

Software reliability requirements are defined in terms of the number of unresolved errors as a function of their priorities. A software error is an occurrence during the execution of a program, attributable to software, of failure to perform as specified. Document errors which cause a performance failure shall be counted as software errors. Software errors are prioritized as follows:

a.	Priority 1 - An error which prevents an operational function from performing as defined in applicable specifications (e.g., causes a program stop, an unusable product, or no product).

b.	Priority 2 - An error which degrades the performance of an operational function as defined in applicable specifications and for which a reasonable alternative work-around solution exists. (Reloading or restarting the program is not an acceptable work-around solution.)

c.	Priority 3 - All other errors, including those which cause operator inconvenience or annoyance but do not affect required operational functions and intermittent errors. (An intermittent error is an error which cannot be reproduced consistently when the same procedures and environment are duplicated.)

6.2.40 Weather Systems Processor Modification

This denotes the total WSP Modification and distribution, including all microwave RF, IF, A/D hardware and support equipment and software required to provide the products described in Section 3.

6.2.41 Time Series Data

A series of digital I&Q video samples as a function of time.

6.2.42 Spare

6.2.43 Velocity Spectrum Width

The square root of the second spectral moment about the mean velocity.

6.2.44 Wind Shear

Any change in the wind speed and/or direction between two points in the atmosphere.

6.2.45 Wind Shift

A boundary, straight or curved, representing a transition zone of a sustained change in the horizontal wind speed and/or direction, but primarily the wind direction. The wind shift zone usually moves by or through a given location. When the wind shift zone moves in this fashion, often a change in active runways is required. The boundary usually separates air masses of different temperatures. Wind shifts are associated with thunderstorm gust fronts, cold fronts, warm fronts, and sea breeze fronts. The transition zone widths vary from 0.5 nmi (gust fronts and some cold fronts) to tens of miles (warm fronts and some cold fronts). All wind shifts are characterized by wind shear.
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�APPENDIX B PRODUCTS



The RDP subfunction shall implement government furnished algorithms to provide a usable product to end-users. This appendix contains the top-level system requirement for this processing.

20.1 Product Generation and Transmission

The WSP shall meet the latency and update times for each product as defined in � REF _Ref356001432 \* MERGEFORMAT �Table 33Table 3�. Latency shall be measured from the time an alert is generated by the product algorithm to the time of display. Update time shall be defined as the maximum rate the displayed data is refreshed.

20.1.1 Product Priority

The WSP shall create and distribute products with the priority specified in � REF _Ref356001432 \* MERGEFORMAT �Table 33Table 3�.

20.1.2 Product Distribution

WSP products shall be distributed to displays and ports IAW � REF _Ref356001432 \* MERGEFORMAT �Table 33Table 3�.



Table � SEQ Table \* ARABIC �33� WSP Products Destination



PRODUCT�FORMAT�OUTPUT�PRIORITY�LATENCY (seconds)�UPDATE TIME (seconds)��Microburst�Graphical�GSD�1 (Highest)�5�30���Alphanumeric�GSD, RDT�1�5�30���Alarm�GSD, RDT�1�5�30��Gust Front�Graphical�GSD�2�5�60���Alphanumeric�GSD, RDT�2�5�60���Alarm�GSD, RDT�2�5�60��Precipitation�Graphical�GSD�3�5�30��Storm Motion�Graphical�GSD�4 (lowest)�5�60��GSD = Geographic Situation Display

RDT = Ribbon Display Terminal

20.2 Microburst Product

The microburst detection product shall depict the current position and wind shear velocity for microbursts.

20.3 Gust Front Product

The gust front detection product shall depict the current position, two forecasted positions, post-frontal wind speed and direction, and wind shear velocity for gust fronts.

20.4 Precipitation Product

A precipitation reflectivity product shall be implemented and distributed to the GSD. The product shall be quantized into site adaptable levels. The default levels shall be as follows:

(a) Level 1 	> 18 and < 30 dBz

(b) Level 2 	> 30 and < 41 dBz

(c) Level 3 	> 41 and < 46 dBz

(d) Level 4 	> 46 and < 50 dBz

(e) Level 5 	> 50 and < 57 dBz

(f) Level 6 	> 57 dBz

20.5 Storm Motion and Extrapolated Position

Estimates of the speed and direction of storm motion shall be generated and displayed. Storm leading edge positions and two forecasted positions shall be depicted.

�APPENDIX C DISPLAY REQUIREMENTS



This appendix describes displays that shall be provided with the WSP. The requirements of this section apply in addition to requirements in Section 3.

30.1 GSD Requirements

30.1.1 Equipment Requirements

30.1.1.1 Size

The viewing screen of the GSD shall be at least 15 inches measured diagonally. The outline dimensions of the GSD and keyboard shall not exceed 23 inches in width, 26 inches in depth, and 24 inches in height

30.1.1.2 Proximity of Input Device

GSD input devices (keyboard, track-ball, mouse) shall be able to operate at a distance of at least five (5) feet from the GSD monitor.

30.1.1.3 Start-up Characteristics

The GSD shall require no more than one action for power turn on and full operation. The system shall query the user as to the active runway configuration. No other input or actions shall be required to initiate full operation.

30.1.1.4 Memory

The GSD shall retain display adaptation parameters and settings during power outages and shutdown.

30.1.1.5 Brightness Control

The GSD shall have a brightness control.

30.1.1.6 Contrast Control

The GSD shall have a contrast control.

30.1.1.7 Viewability

The GSD viewing screen shall be visible, without obstructions caused by the GSD casing. The GSD viewing screen shall be capable of being tilted 15 degrees forward and 15 degrees backwards about the horizontal axis. The GSD viewing screen shall be capable of being swiveled 45 degrees left and 45 degrees right about the vertical axis.

30.1.1.8 Display Technology

The GSD shall use a non-interlaced display technology. The GSD shall have a minimum refresh rate of 67 Hz.

30.1.1.9 Display Resolution

The minimum resolution of bit graphics display shall be 1024 (horizontal) by 768 (vertical) pixels.

30.1.1.10 Lifetime

The GSD shall be supportable for 7 years or greater.

30.1.2 Input Devices

A track ball or mouse with three push button switches shall provide operator command input. The use of the keyboard shall be required only for maintenance actions.

30.1.3 Visual Alarms

The GSD shall provide a visual alarm to indicate new hazards or significant weather events.

30.1.4 Update Commands

The graphic and alphanumeric products shall be updated within 5 seconds of a set active runway or non-associated runway arena operator command input.

30.1.5 Power

Power shall be single phase, 60 Hz, 120 volts AC. Power consumption shall be less than 2000 watts.

30.1.6 Maps

The GSD shall accept and display background maps and an airport map with up to 1000 segments and 100 characters that are provided.

30.2 RDT Requirements

30.2.1 Equipment Requirements

30.2.1.1 Size

The RDT shall have the least area required to display 10 lines of 25 characters, IAW the requirements of this specification.

30.2.1.2 Start-up Characteristics

The RDT shall require no more than one action for power turn on and full operation.

30.2.1.3 Readability

The RDT shall be readable in full sunlight. The RDT shall have an adjustable brightness control. The RDT shall be readable from a distance of 10 feet and at angles of + 60 degrees from center line. No hood shall be used.

30.2.1.4 Lifetime

The RDT shall be supportable for 7 years or greater.

30.2.2 Input Device

The RDT shall incorporate a switch to disable audible alarms. The switch shall provide a positive indication of the audible alarm enabled/disabled status. The switch shall incorporate a protective mechanism to prevent accidental changes of status. The RDT shall incorporate a push-button switch to reset alarms. The switch shall incorporate a protective mechanism to prevent unintentional clearing of alarms.

30.2.3 Alarms

30.2.3.1 Visual

The RDT shall provide a visual alarm to alert users to the presence of a hazard.

30.2.3.2 Audible

The RDT shall provide an audible alarm to alert users to the presence of a new hazard. The audible alarm shall have a distinctive, non-irritating sound. The audible alarm volume shall be adjustable between 60 dBA and 85 dBA. Adjustment shall not require tools. The volume control shall be protected from accidental adjustment.

30.2.4 Power

Power shall be single phase, 60 Hz, 120 volts AC. Power consumption shall be less than 200 watts.
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