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�1.0  Overview

The SOW includes provisions for program management, systems engineering, system test and evaluation, implementation, training, delivery, installation, integrated logistics support, and operational support for one Airport Surface Detection Equipment Model X (ASDE-X) system with options for additional systems.



2.0  Applicable Documents 

The following specifications, handbooks, orders, standards, and drawings form a part of this SOW and are applicable to the extent specified herein. The latest version of these documents as of the contract date shall apply. In the event of conflict between this SOW and any of the applicable documents cited below, the provisions of this SOW shall apply.



a. Copies of FAA specifications and interface documents may be obtained from the Federal Aviation Administration, Headquarters Public Inquiry Center 800 Independence Avenue SW, Washington, DC 20591, 202-267-3484. Requests should fully identify material desired and cite the solicitation or contract number.



b. Requests for copies of documents not covered in the preceding paragraph should be addressed to the Contracting Officer. Requests should fully identify material desired and cite the solicitation or contract number.



c. Military Standards and Specifications can be ordered from the Department of Defense Single Stock Point (DODSSP), Building 4/Section D, 700 Robbins Avenue, Philadelphia, A 19111-5098. Information is available at their website,http://www.dodssp.daps.mil.



d. Copies of ANSI/ISO/ASQ documents 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 or (800) 248-1946. The Fax is: (414) 272-1734.



e. Some Data Item Descriptions (DID) may be available under the FAA Acquisition System Toolset (FAST) website,http://fast.faa.gov.  From the home page, select toolsets, then procurement toolbox, and from the Statement of Work Generator, establish a login id and password, and then select the DID library.



2.1	Military Standards and Specifications

DOD-STD-1700

MIL-STD-973			Configuration Management

MIL-STD-785 		Reliability Program for Systems and Equipment Development and Production

MIL-STD-470			Maintainability Program for Systems and Equipment

MIL-PRF-49506

MIL-D-28000A 		Initial Graphic Exchange Specification (IGES)

MIL-T-31000 		Technical Data Packages: General Specification for

MIL�STD�2073�1			DOD Material Procedures for Development, and Application of Packaging Requirements, 

MIL�STD�129			Marking for Shipment and Storage

MIL�STD�2073�1 DOD 	Material Procedures for Development, and Application of Packaging Requirements



2.2	FAA/DOT Standards and Orders

DOT/FAA/ACT-96/1		Human Factors Design Guide	

DOT-VNTSC-FAA-95-3	Human Factors in the Design and Evaluation of Air Traffic Control Systems 

FAA Order 3900.19 	Occupational Safety and Health

DOT H1350.250 		Information Systems Security Guide

DOT H 1350.251, 		Network Security Guide

FAA Order 1600.1, 	Personnel Security Program

FAA Order 1600.8, 	Communications Security (COMSEC)

FAA Order 1600.46	Physical Security Review of New Facilities, Offices Space or Operating Areas

FAA Order 1600.54		FAA Automated Information Systems Security Handbook

FAA Order 1600.66	Telecommunications and Information Systems Security Policy

FAA-D-2494 			Technical Instruction Book Manuscript: Electronic, Electrical, & Mechanical Equipment Requirements for Preparation of Manuscript & Production of Books

FAA-STD-028  		Contract Training Program

FAA-D-2706

FAA-STD-2781

FAA-STD-021

FAAD-STD-1293c 	Servicing Standards and Test Requirements for Ground Electronic Equipment

FAA Order 4650.30	Management and Control of NAS F&E Projects/Material



2.3	Other Publications and Specifications



ANSI/ISO/ASQC    		American National Standard, Quality System-Model for

Q9001-1994       		Quality Assurance in Design, Development, Production,

                 		Installation, and Servicing

ANSI/ISO/ASQ     		Quality Management and Quality Assurance Standards -

Q9000-3-1997     		Part 3:  Guidelines for the Application of

                 		ANSI/ISO/ASQ 9001-1994 to the Development, Supply,

                 		Installation and Maintenance of Software

ASTM-D-3951      		Standard Practices for Commercial Packaging

ANSI/EIA-748			Earned Value Management System 

IEEE Standard 830-1998

IEEE Standard 1016-1998

IEEE Standard 1063-87

FED-STD-795  		Uniform Federal Accessibility Standards

Presidential Decision	Critical Infrastructure Protection

  Directive 63

OMB Circular A�130	Management of Federal Information Resources

ASTMD�3951			Standard Practices for Commercial Packaging 

3.0  System Requirements 

The Contractor shall produce one core ASDE-X system, (CLIN 001), such that this Statement of Work (SOW) and those requirements in ASDE-X Specification FAA-E-XXXX that are not annotated as system enhancements are satisfied.   As an option, the Contractor shall also produce/procure components that shall remain at the Contractor’s facility and shall be used as a depot support system during Contractor tests, Government operational tests, and Contractor Depot Logistics Support (CLIN 002).



The Contractor shall produce, integrate, test, deliver, install, checkout, and adapt, and optimize  CLIN 001. The system shall include all hardware, software, firmware, interfaces, commercial and non�commercial licenses, special support and test equipment, delivery installation, integration, and checkout.  



A list of all GFI/Government Furnished Equipment (GFE) is in Section J Attachment 1.



3.1  Program Management

 

3.1.1  Program Management Organization 

The Contractor shall establish and maintain a formal organization to manage this contract and subcontracts.  The Contractor shall develop and implement a Management Program to efficiently and effectively execute the requirements of this contract to include: program control, quality assurance, configuration management, integrated logistics support, subcontract management, management of Government furnished resources, risk management, and security.



3.1.2  Program Management Plan 

The Contractor shall develop and implement an integrated Program Management Plan (PMP). The PMP shall integrate all functional areas (e.g., System Engineering, engineering data and specifications, software engineering, configuration management, quality assurance, integrated logistics support, etc.) and shall articulate the specific objectives to be accomplished.  The PMP shall specify the work tasks, at an overview level, required to meet the objectives.  The PMP shall include the Contractor’s risk management plans and processes. The PMP shall also discuss the staffing and other resources required to meet contract requirements.  



CDRL  A008  Program Management Plan



Contract Work Breakdown Structure (CWBS) 

The Contractor shall prepare the Contract Work Breakdown Structure (CWBS) based on the Acquisition Management System (AMS) WBS, sections 3 and 4, as described in FAST at http://fast.faa.gov/wbs/wbssec.htm.  The Contractor shall maintain and update the CWBS to a minimum level 3 unless otherwise specified.  The CWBS shall be developed by the Contractor (a) to reflect the manner in which the work will be accomplished on the contract and, (b) to map to the FAST WBS sections 3 and 4.



CDRL  A001  Contract Work Breakdown Structure



3.1.4  Risk Management 

The Contractor shall identify cost, schedule, and technical risks and describe how they will effectively manage these risks throughout the performance of this contract. The Contractor shall quantify risks with respect to the impact on all aspects of development, integration, test, installation, performance, schedule, and cost.  The Contractor shall identify risks and assign a priority for developing a recommended course of action. The Contractor shall develop and maintain a list identifying, analyzing, and classifying program risks.  Program risks shall be classified as low, medium, or high priority.  The Contractor shall identify risk management techniques and shall define risk mitigation plans for medium and high priority risks.  Risks and mitigation plans shall be an attachment to the PMP.  The Contractor shall provide updates to the risk analysis status and risk mitigation plans in the PMRs.    



3.1.5	Performance Analysis and Reporting 

The Contractor’s management methods and procedures shall ensure that they provide visibility into timely progress, reporting on contracted efforts for internal management and Government oversight purposes. The management system shall also ensure reliable funds requirement forecasts.  For cost plus CLINs, the Contractor and any major subcontractors shall implement a cost and schedule performance measurement and reporting system and related management procedures.  The system shall be the basis for all data reported on the modified “no criteria” Cost Performance Report (CPR).  The Contractor shall maintain the system and related procedures throughout the contract.

�tc "3.1.2		Performance Analysis and Reporting" \f C \l 3�

The Contractor shall establish the cost/schedule performance measurement baseline for the authorized CPFF CLINs within 30 days after contract award. As an adjunct to the first Program Management Review (PMR), the Contractor shall present an overview of the cost performance planning, measurement and reporting methods to be used for internal management and reporting on the CPR. The overview shall present the planned baseline by CWBS element. The presentation shall explain subcontractor integration, schedule integration, methods to be used for baseline control, earned value assessment, cost accumulation, cost and schedule variance analysis, cost estimates for remaining work, and incorporation and reporting of data in the CPR. The Contractor shall use standard earned value practices in accordance with the EIA Standard “Earned Value Management System”.  The Contractor shall present cost/schedule performance by CWBS element at each subsequent PMR.



The CPR shall be used for reporting on cost plus CLINS only.  The Funds and Man-Hour Expenditure Report shall be used for reporting on time and material CLINs only.



CDRL  A002  Contract Funds Status Report

CDRL  A003  Cost Performance Report

CDRL  A010	Funds and Man-Hour Expenditure Report



3.1.6  Integrated Master Schedule 

The Contractor shall develop a Integrated Master Schedule based on the sequence of events required to accomplish the efforts required by this contract and the CWBS developed for this effort.   The Contractor shall ensure that the Integrated Master Schedule portrays an integrated schedule plan to meet the milestones and delivery requirements of this contract. The Contractor shall present the current version of the Integrated Master Schedule at each PMR. 



CDRL  A004  Integrated Master Schedule



3.1.7  Data Management 

The Contractor shall establish a data management program to maintain contractually required documentation and correspondence; design, test, and production documentation, and other supporting documentation; in one logical and inclusive system using DOD-STD-1700 as guidance.  This effort shall include documentation involved with, but not limited to, the development, implementation, testing, schedule, and management of the equipment.  This specifically shall include a process for monitoring, reporting, status accounting, and cross-matrixing of changes to, additions of, or deletions of data item deliverable contents.



The Contractor shall identify a single focal point for integrating and maintaining the total Contractor data management effort.  When requested by the Government, the Contractor shall make available for Government review, the internal documents used to design and manage the program.



3.1.7.1  Data Items

Data items referenced by their Contract Data Requirements List (CDRL) titles are to be performed in accordance with (IAW) the CDRL of the same name, even when the CDRL number is not specified.  All data deliverables shall be prepared and delivered IAW the corresponding CDRL items specified under the SOW requirement. 



The Government will review all CDRL items to verify Contractor compliance with the system requirements specified herein and in FAA-E-XXXX.  The Contractor shall identify and use an orderly review and comment process in order to preclude schedule delays.  The Contractor shall submit revised documents with revision marks and shall include all changes to previous submissions.  Revision marks shall be removed in the final delivery of documents unless otherwise stated.  All documents shall be configuration managed.



The Contractor shall perform IAW all plans developed in response to this SOW and as approved by the Government. All reference to the "Government" in this SOW shall mean by authority of the Contracting Officer or designee. All CDRL items identified in this SOW shall be delivered to the Government in digital media compatible with the Microsoft Office suite of products, version 97/2000, as well as hard copy unless superceded by specific Data Item Description Instructions. The Contractor shall submit a Contract Data Status and Schedule report in accordance with CDRL A009.



CDRL  A009  Contract Data Status and Schedule Report



3.1.8  Meetings, Program Reviews and Conferences 

The Contractor shall conduct meetings and reviews IAW this SOW.  At each management review, technical review, or audit, the Contractor shall provide backup data regarding assumptions made and methodologies used in arriving at specific recommendations or conclusions.  The Contractor shall prepare and submit a Meeting Agenda, Meeting Minutes, and Presentation Materials for all meetings. The minutes, accompanied by a summary of action items and all presentation materials used, shall be provided by the Contractor for Government approval. Management and technical reviews and audits shall not be considered complete until approval by the Government is granted in writing. The Contractor shall propose an overall strategy for conducting each set of reviews.



Meeting support provided by the Contractor shall include, but is not limited to, facilities, materials, office equipment, clerical personnel, technical data, and subcontractor participation (when requested by the Government). 



CDRL  A005  Meeting Minutes

CDRL  A006  Presentation Materials

CDRL  A007  Agenda



3.1.8.1  Post Award Conference 

The Contractor shall plan for, host, support, and participate in a Post Award Conference to be held at the Contractor's site within one month after contract award.  The FAA will determine the specific date within two (2) weeks after contract award.  At this conference, the Contractor shall address the plans and schedules for the ASDE-X work efforts.  



CDRL  A005  Meeting Minutes



3.1.8.2  Program Management Reviews

The Contractor shall conduct and administratively support PMRs on a monthly basis during the period of performance of this contract.  The PMRs will be conducted at the Contractor's facility, unless otherwise directed by the Government. 



PMRs shall include a review of the CPR format 1, and reasons for variances.



The Contractor shall identify and deliver for Government approval, a set of Technical Performance Measurements (TPM) in a TPM Plan in accordance with CDRL A014.  The TPMs shall measure achievement to date.  Other requirements are:

Technical performance measures (or parameters) shall be key indicators of program success.

TPM interrelationships shall be depicted by means of tiered dependency trees.

A time-phased value profile (with a tolerance band) shall be constructed for each TPM.

Each TPM program shall be related to cost and schedule.



The Contractor shall incorporate Government comments into the their TPM Plan and shall present the Government approved TPMs at the third, and subsequent PMRs.



CDRL  A005  Meeting Minutes

CDRL  A006  Presentation Materials

CDRL  A007  Agenda

CDRL  A014  TPM Plan



Integrated Baseline Review

The Contractor shall present the contents and underlying assumptions of its time-phased performance measurement baseline to the Government during an Integrated Baseline Review (IBR) at the Contractor’s facilities within 6 months after contract award.  The Contractor shall also demonstrate that its CPR management procedures comply with the intent of the earned value management systems criteria of Paragraph A.1.c – Earned Value Management System (EVMS) or Toolbox Guidance T1.13 – Metrics and Performance Management during an on-site visit by the Government should non-compliance be detected during IBR or regular CPR surveillance.  The Contractor shall provide ongoing access during contract performance to pertinent records and data which underlie and support the cost and schedule data reported.



3.2  Systems Engineering

The Contractor shall execute a systems engineering program for the definition, development, verification, integration, and testing of the system. System engineering efforts shall consider all aspects of performance, quality, life cycle cost, maintainability, reliability, schedule, data processing reserves, and future growth requirements. The Contractor shall maintain effective control over the system engineering and design development process, including subcontract items and services, to ensure that cost, performance, and schedule are met, to provide early detection of problems, and to reduce risk.  The Contractor shall specify a single authority that will serve as Point of Contact (POC) for system engineering tasks.



The Contractor shall develop a Systems Engineering Management Plan in accordance with C009 that describes the Contractor’s practices and procedures for functional analysis, the process for generating derived requirements, requirements allocation, traceability of requirements, and synthesis.  The Plan shall describe what trade studies shall be conducted and what system engineering tools shall be used.  The Plan shall also cover design optimization analysis, interface compatibility analysis, and a producibility analysis.



CDRL C009  System Engineering Management Plan



3.2.1  Software 

The Contractor shall acquire/develop, document, test, and manage all system software provided or developed under this contract. The Contractor shall use IEEE/EIA 12207 as guidance for the software engineering process.



The Contractor shall permit authorized FAA personnel or designees to inspect all software documentation.  The Contractor shall make available to the FAA for review, the information, practices, procedures, and/or documentation developed or purchased by the Contractor or its subcontractors in conjunction with the ASDE-X program, and allow the FAA to witness any test associated with the software development or integration.



For purposes of this contract, programmable logic devices shall also be considered software and the requirements herein shall apply.



3.2.1.1  Metrics 

The Contractor shall select, and upon receiving Government approval, utilize an application to measure and track the status of the following metrics.  Software-related metrics shall be for Contractor-developed, NDI, and modified software:

	1) Requirements and Design Stability;

      	2) Software Development Progress;

3) Software Size (new, modified, re-use against baseline SLOC estimate);

     	4) Computer Resource Utilization;

      	5) Software Personnel;

      	6) Software Development and Support Tools;

      	7) Requirements and Design Progress;

      	8) System Problems Reports (SPRs);

     	9) Defect Discovery Rate (defects/month);

     	10) Module Status; and

     	11) Project Quality 

12) Data Dictionary Progress

13) Software Unit Test

14) Software Complexity Metrics (using a tool such as C-METRIC).



The Contractor shall discuss the status of these metrics at each PMR.



CDRL: C008  Metrics Report



3.2.1.2  Software Documentation 

The Contractor shall provide documentation for Contractor-developed software. 



3.2.1.2.1 Software Requirements Specification

The Contractor shall develop a Software Requirements Specification (SRS) for each computer program configuration item (CPCI) and shall submit the same to the Government for authentication.  The SRS shall satisfy the requirements of IEEE Standard 830-1998.  Contractor format is acceptable.



CDRL: F001 Software Requirements Specification



3.2.1.2.2  Software Design Description

The Contractor shall develop a Software Design Description (SDD) document for each CPCI documented by an SRS and shall submit the same to the Government for authentication.  The SDD shall satisfy the requirements of IEEE Standard 1016-1998, sections 5, 6 and Annex A.  Detail design descriptions, including input and output definitions, shall be located in headers of code modules to the maximum extent practical.  Contractor format is acceptable.



CDRL: F002 Software Design Description



3.2.1.2.3  Software Version Description Document 

The Contractor shall develop a Software Version Description (SVD) Document that will identify the exact physical configuration (version) of each computer program configuration item (CPCI) contained within the ASDE-X.  Contractor format is acceptable.



CDRL: F003 Software Version Description Document



3.2.1.2.4 Software Development Tools

The Contractor shall provide one licensed copy of all commercial, non-commercial, developed/modified software development and support tools identified in the Software Maintenance Manual.



CDRL: F004 Software Development/Support Tools 



3.2.1.2.5 Software Programs

The Contractor shall provide source code for all non-proprietary, Contractor-generated ASDE-X operational, support (including developmental tools), and test software including source code listings and build instructions (if any). The Contractor shall also provide all software programs used to develop required test data, technical design data, or documentation data. Software development files shall be included. In addition, the Contractor shall provide all software programs necessary to load, analyze, modify, reassemble, and reproduce the system's executable software and/or firmware.



Flow charts and fully documented source code listings and object code for all Contractor-developed software shall be provided on CD-ROM.



CDRL: F005 Source Code



3.2.1.3 System Firmware

Computer programs and/or microprograms that are loaded in a class of memory [Read�Only�Memory (ROM), Programmable ROM (PROM) or writeable control store] that cannot be dynamically modified by the computer during processing shall be considered firmware.  Since firmware consists of a composite of programs and memory, documentation of such memory shall be included.  Related computer programs or microprogram(s) shall be provided with appropriate documentation for their understanding, implementation and modification.  Contractor- developed firmware in this effort shall not reside in masked-programmed ROM's.  Instructions on procedures required to replace and/or modify firmware elements shall be provided.



3.2.2	Hardware Manufacture, Assembly and Test

The Contractor shall procure/develop, document, integrate, test, and manage all system hardware provided or developed under this contract. The Contractor shall employ best commercial practices as guidance for all hardware design.



3.2.2.1  Hazardous Materials

The Contractor shall identify and minimize the use of hazardous materials identified in Section J Attachment 2, which could cause toxic exposures during use, maintenance, or fire.  Hazardous materials, which are inherent to the technology, shall be identified, monitored and managed in accordance with national, state, and local environmental regulations.  ASDE-X systems shall minimize the use of hazardous materials requiring special disposal procedures.  Recyclable materials are preferred. 



Material Safety Data Sheets, for hazardous components in the ASDE-X system, shall be furnished with the delivery of the core ASDE-X system.  Hazardous materials disposal plans shall be developed and implemented for the identification, handling, storage and disposal of such materials.
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Thermal Analysis

The Contractor shall conduct a thermal analysis of ASDE-X components, and shall brief the results to the Government at the Critical Design Review (CDR).



3.2.3  System Engineering Requirements



3.2.3.1  Map Generation Tool

The Contractor shall provide an integrated tool package for building and editing processing maps (non-viewable maps such as BASP and clutter, viewable maps, and any other required maps and files).



3.2.3.2  Telecommunications

For ASDE-X equipment that connects to sites external to the airport, the Contractor shall make a recommendation to the Government at the CDR on the telecommunications service that is most cost-effective for the Government.



3.2.3.3 Reliability and Maintainability Analysis and Predictions

The Contractor shall provide information on the reliability and maintainability of ASDE-X components at the CDR.  Procedures used to establish this information shall conform to methods described in appropriate MIL standards, the RADC (Rome Air Development Center) Reliability Design Handbook or other applicable standards, subject to Government approval.



3.2.3.4  Parameter Adaptation�tc "3.15.1  Parameter Adaptation" \f C \l 3�

The Contractor shall provide a master set of parameters that can be used at all ASDE-X equipped airports. The Contractor shall propose for Government approval at the CDR which adaptation parameter set shall be used for First Article Testing (e.g. the master parameter set, or the site specific parameter set for the site in section F).  The master parameter set shall be documented in a Site Adaptation Description Document in accordance with D007.



Each parameter shall: be uniquely designated, contain the unit of measure in which the parameter is stated, identify the increments to which the parameter can be set, and state the adaptable range of values within which the parameter may be set.  The Contractor shall provide an initial setting of each parameter from where the optimized parameter setting can be established during field installation.  
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Support and Test Equipment

The ASDE-X shall be designed/procured such that:

(a)  No new specialized support or test equipment or tools shall be developed/procured to support ASDE-X system maintenance without prior approval from the FAA.



(b) Test equipment required for fault isolation, maintenance, and repair shall be held to a minimum while still satisfying the maintainability and supportability requirements. 



Site and Depot Repair

The ASDE-X shall be designed/procured such that:

(a) Preventive maintenance tasks shall require no more than one person to accomplish.



(b) ASDE-X system components shall not require preventive maintenance more than twice annually, and not exceed a cumulative expenditure of 12 support hours per year, as averaged over the product life cycle.



3.2.4  Security 

The ASDE- X system shall ensure that technical, administrative, physical, and personnel security requirements are implemented, as needed, to ensure integrity, availability, and confidentiality throughout the service period of performance and subsequent retirement.



The Contractor shall comply with current versions of the following key federal laws and policies in effect: 

OMB Circular A�130, “Management of Federal Information Resources”

FAA Order 1600.1, “Personnel Security Program”

FAA Order 1600.8, “Communications Security (COMSEC)”

FAA Order 1600.46, “Physical Security Review of New Facilities, Offices Space or Operating Areas”

FAA Order 1600.54, “FAA Automated Information Systems Security” Handbook

FAA Order 1600.66, “Telecommunications and Information Systems Security” Policy



The Contractor shall provide, at the completion of Factory Acceptance Test (section 3.8.5) a statement of compliance that all security requirements required by this contract have been fully satisfied.



Access to the ASDE-X system and system components shall be able to be restricted.  For external equipment, this could include locks on cabinets.  For internal equipment, this could include password protection.  The ASDE-X system shall provide access control and authentication in a manner that does not disrupt the provision of ATC services.  The ASDE-X system shall ensure that an attack on a system element does not render any other system element inoperable.  E.g., an attack on the ASDE-X system shall not degrade the NAS RMM system.



The Contractor shall document, through the Physical and Communications Security Breach/Incident Report, and shall report, by telephone, any of the following incidents to the Contracting Officer within one day of detection of the breach.



   1) Actual or suspected unauthorized attempts to penetrate the NAS

      through the ASDE-X;



   2) Actual or suspected unauthorized attempts to penetrate the NAS

      through the Contractors Remote Maintenance Monitoring Facility

      or Contractor's support facility;

 

   3) Actual or suspected attempt to subvert the ASDE-X;



   4) Actual or suspected unauthorized penetration of the Contractor's

      support facility or Remote Maintenance Monitoring facility(s); and



   5) Specific or implied bomb threats to the Contractor's or any FAA

      facility.
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3.2.4.1 Personnel Security 

During the system installation, the Contractor shall insure that caution signs are placed at access points warning potential danger due to antenna rotation and exposure to radiation or other hazards. Physical barriers protecting against radiation, antenna rotation and other hazards shall be provided. No automatic resets of rotating or radiating power components after power loss or interruption shall be permitted.



An emergency power cutoff switch that safely terminates electrical power from the ASDE-X shall be provided at the operator and maintenance positions.



3.2.5	Technical Reviews 

The Contractor shall conduct the following reviews:



System Requirements Review

Preliminary Design Review

Critical Design Review



Technical presentations shall be based upon the Contractor’s system/subsystem engineering efforts and related documentation. At each review, the Contractor shall be prepared to provide back-up data on assumptions made and methodologies used in arriving at specific recommendations/conclusions for the design approach.  The Contractor shall make available for reference and inspection at the reviews, applicable engineering data, specifications, drawings, schematics, design and test documentation, software development files, schedules, and working papers and results of studies and analyses.



There shall be a free exchange of ideas between the Contractor and the Government at the formal reviews in order to establish program progress, identify technical problems, and resolve problems in a timely manner.  Key Contractor personnel shall be available to respond to Government questions.



The Contractor shall notify the Contracting Officer of his readiness at least 20 calendar days in advance of the planned start of each review.  If contractual prerequisites to holding the formal review have not been fulfilled, the Government shall have the option of postponement without prejudice to other contractual requirements.



The Contractor shall prepare and submit to the Government an agenda, presentation materials, and minutes for all technical reviews.  The minutes shall include action items resulting from the review with planned closure dates, responsible person, planned action to resolve and any Government action required.  The status of each open action item shall be reviewed at Program Management Reviews (PMR) until approved by the Government and closed.
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3.2.5.1  Technical Review Instructions 

The following instructions apply to all technical reviews and audits:



Presentations shall be conducted by Contractor personnel, although the Government reserves the right to revise the agenda and/or make presentations.

The location of the reviews may be changed by mutual agreement between the Government/Contractor.

The Contractor shall assume all responsibility for recording action items.

Response to all assigned action items by either closure or a plan for closure shall be made by the Contractor to the Government in the Minutes of the meeting/reviews.  The status of all action items shall be tracked at the PMRs and provided in writing as part of the PMR Minutes until the action item has been resolved as mutually agreed by the Government/Contractor.

Ten working days after receipt of the review/audit minutes, the Government will formally notify the Contractor of the results of the subject review/audit by:



		1.	Approval � to indicate that the review/audit was completed satisfactorily

		2.	Contingent Approval � to indicate that the review/audit is not considered complete until completion of specific action items to the Government's satisfaction

		3.	Disapproval � to indicate that the review/audit was not satisfactory, and to identify those areas that were deficient.  The Contractor shall have 15 working days to respond to the Government and provide a plan to complete the review/audit and maintain the program schedule.



 Formal reviews shall not be considered complete until approval by the Government is granted in writing.  



3.2.5.2  System Requirements Review 

The Contractor shall conduct a System Requirement Review (SRR). 



As part of the SRR, the Contractor shall present and review the following items with the Government.

Specification FAA-E-XXXX, system interfaces, and SOW requirements analysis

Functional flow analysis and preliminary requirements allocation

Program risk analysis, including assumptions, trade-offs and alternative approaches

Identification of design-driving/cost-driving requirements

How the Government-provided controller display requirements are being accommodated (see section 3.6)

Safety considerations

Key activities planning, such as Site Survey and Integrated Test

Technical Performance Measurement Planning

Configuration Management overview

Proposed components for the depot support system.

Manpower Requirements/Personnel analysis

Integrate Master Schedule.
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3.2.5.3  Preliminary Design Review 

The Contractor shall conduct a Preliminary Design Review (PDR).  The PDR shall cover the preliminary design of all Contractor-developed hardware and software configuration items. For items that are not Contractor-developed, the Contractor shall provide a functional/physical description of the item, the results of the analysis that verifies the item will meet the associated technical requirements, and a description of the interfaces with other configuration items. At the PDR, the Contractor shall describe the products, processes, methodologies, milestones, and measurements to be used in conducting software development activities. The Contractor shall describe its plans for acquiring and developing the required software to meet contract requirements. The Contractor shall describe a process and products similar to those in IEEE/EIA 12207.



Overall technical program risks shall be reviewed on a technical, cost, and schedule basis.  



As part of the PDR, the Contractor shall present and review the following items with the Government.

System overview and basic design approach for each configuration item

Functional flow, requirements allocation and schematic diagrams

Preliminary processing algorithms description

Physical description including preliminary lists of materials, parts and manufacturing flow processes

Producibility analysis

Identification of design-driving/cost driving requirements

Security considerations (see section 3.2.4 and subsections) including how interfaces will be protected, how system access will be controlled, availability and integrity of data

Safety considerations, including OSHA considerations (see section 3.4)

Pertinent reliability/maintainability/availability data

System Enhancement Plan (see section 3.2.6)

Telecommunications recommendations (see section 3.2.3.2)

Radio spectrum engineering criteria

Reliability and Maintainability Analysis and Predictions (see section 3.2.3.3)

Master Test Plan

Adaptation parameter set (see section 3.2.3.4)

How the Government-provided controller display requirements are being accommodated

Design concerns such as environmental control, and electromagnetic compatibility of the preliminary design, technical risks, etc.

Results of trade studies,

Documentation status and availability, such as manuals for commercially available equipment, and notification on any proprietary or restricted design/process/components and information.

Proposed test equipment

Configuration item development schedule

Quality Assurance overview.



CDRL  A005 	Meeting Minutes

CDRL  A006 	Presentation Materials

CDRL  A007  Agenda



3.2.5.4  Critical Design Review 

The Contractor shall conduct a CDR when the system design is essentially complete.  The CDR shall cover the detailed design of all Contractor-developed hardware and software configuration items. For items that are not Contractor-developed, the Contractor shall provide a detailed functional/physical description of the item, any additional results since the PDR of the analysis that verifies the item will meet the associated technical requirements, and a detailed description of the interfaces with other configuration items. 

The Contractor shall provide further details, than was presented at PDR, of its plans for acquiring and developing the required software to meet contract requirements.



Overall technical program risks shall be reviewed on a technical, cost, and schedule basis. 



As part of the CDR, the Contractor shall present and review in detail the following items with the Government:

System and configuration items overview

System interface and schematic diagrams

Processing algorithms description

Design analysis results

Physical description including preliminary lists of materials, parts and manufacturing flow processes

Producibility analysis

Operator controls  and displays, and maintenance features overview

Documentation status

Reliability and Maintainability Analysis and Predictions (see section 3.2.3.3)

Electromagnetic compatibility issues

Master Test Plan

Identification of design-driving/cost driving requirements

How the Government-provided controller display requirements are being accommodated

Design concerns such as environmental control, and electromagnetic compatibility, technical risks, etc.

Results of trade studies,

Radio spectrum engineering criteria

Safety considerations, including OSHA considerations (see section 3.4)

System Enhancement Plan (see section 3.2.6)

First Article Test Plan

Thermal analysis of hardware (see section 3.2.2.2)

Telecommunications recommendations (see section 3.2.3.2)

Security considerations (see section 3.2.4 and subsections) including how interfaces will be protected, how system access will be controlled, availability and integrity of data

Proposed test equipment

Verification Qualification Test Matrix

Development schedule.
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3.2.5.5  Technical Interchange Meetings (TIM) 

The Contractor shall conduct and administratively support periodic Technical Interchange Meetings (TIMs) at the Contractor's facility.  If requested, TIMs may also be scheduled in Washington, DC, Atlantic City, NJ, or at another location approved by the FAA.  During the TIMs, the Contractor and the Government will discuss specific technical activities, including studies, test plans, test results, design issues, technical decisions, and implementation concerns to ensure continuing FAA visibility into the technical progress of the contract.
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3.2.6  System Problem Report (SPR) 

The Contractor shall develop and implement a system to identify, report, monitor, and resolve all hardware, firmware, and software problems.  The Contractor shall include all problems identified by both the Contractor and the FAA, and those identified by other users that have an impact on the system functionality.  Tracking of SPRs shall begin at the start of formal test.  The Contractor shall maintain a SPR database in which each failure or problem (hardware and software) discovered is fully documented.  The SPR database shall maintain the master copy of all SPRs.  The Contractor shall provide the SPR database as a part of electronic on-line access to authorized FAA personnel (read only mode).



As part of the Configuration Management Plan, the Contractor shall describe how a configuration control board shall be used to open, track, and close SPRs.  The Government will have the opportunity to participate in the Contractor’s SPR configuration control board.  The Contractor shall give the Government at least 5 days notice prior to a configuration control board meeting.
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3.2.7  System Enhancements

Some requirements in FAA-E-XXXX have been annotated as system enhancements.  These requirements may be incorporated concurrent with the production phase. To ensure that the proposed hardware and software design will accommodate candidate system enhancements, the Contractor shall develop a System Enhancement Plan in accordance with CDRL C006.  This plan shall provide a technical description of how to phase system enhancements in FAA-E-XXXX into the design during production, an estimate of the difficulty/time required to accomplish the enhancements, and an estimate of system resources required.
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3.3	Quality Assurance 

The Contractor shall establish and maintain a documented quality system in accordance with Section E of this contract as a means of assuring compliance with all requirements of the contract.  A Quality System Plan (QSP) shall be prepared in accordance with CDRL B001. Upon Government approval of the QSP, the Contractor shall use this plan.  The plan shall be modified during the life cycle of the contract when necessary.  The Contractor shall require that sub-tier suppliers maintain a similar quality system for achieving quality control of services and supplies provided.  All spare parts must be inspected and tested in plant, using the same procedures as the primary equipment components.
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3.4  Employee Safety and Health

(a) The ASDE-X system, including all COTS equipment, shall comply with applicable laws and regulations dealing with employee safety and health per FAA Order 3900.19.



(b) The ASDE-X system, including all COTS equipment, shall comply with the existing Occupational Safety and Health Administration (OSHA), “General Industry” Standards 29 FR 1910 Subparts as listed in Section J Attachment 3, and “Construction Safety” Standards 29 FR 1926 Subparts as listed in Section J Attachment 4.



(c) The Contractor shall furnish each employee a workplace free from recognized hazards in accordance with 29 CFR 1960.8 (a), “Basic Program Elements for Federal Employee Occupational Safety and Health Programs and Related Matters”.



3.5	Configuration Management Program 



3.5.1	Configuration Management  

The Contractor shall establish and implement a Configuration Management (CM) program using MIL-STD-973, "Configuration Management," for guidance.  The CM program shall provide an organizational structure with configuration identification and control methods, configuration audits, and configuration status accounting procedures for hardware and software.  The Contractor shall identify the single focal point that will serve as the primary point of contact for all communication on CM-related issues.  



The CM program shall be documented in the Configuration Management Plan, which shall include a description of how the Contractor will establish, implement, and maintain the CM program. 



The Contractor shall maintain configuration control of hardware, software, firmware, and developmental/commercial documentation.  The Contractor shall maintain configuration control of the hardware to the LRU Level and software to the version level.
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3.5.2	Configuration Identification (CI) 

The Contractor shall develop and maintain a Program Document Library that retains all documentation for identification, control and status accounting of all Configuration Items (CI) throughout the program life cycle.  Any item subject to replacement in the site, used without modification from a subordinate vendor, or as a serialized end items for tracking or Government acceptance purposes, shall be designated a CI.  The Contractor shall assign a discrete part number or item identification number to each Configuration Item.



The Contractor shall assign a discrete part/identification number to each software medium, (e.g., magnetic disk, tape) containing release or build type software executables.  The medium thus identified shall be inclusive and contain all software segments, thereby providing easy identification of software releases after the product baseline is established.



3.5.3	Configuration Baselines 

The Contractor shall maintain the configuration baseline and the required documentation to support this baseline.  The approved Product Baseline shall be established after successful completion of the Functional Configuration Audit/Physical Configuration Audit (FCA/PCA).



3.5.4	Configuration Control 

The Contractor shall apply configuration control measures to each baseline CI, and its configuration documentation.  The configuration control program shall provide effective means, as applicable, for proposing changes to CIs and ensuring implementation of the approved change. The Contractor shall prepare and deliver Engineering Change Requests, Deviations, and Waivers as required.
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3.5.5  Configuration Audits 

The Contractor shall support configuration audits using MIL-STD-973 as guidance.  The Contractor shall prepare and submit a Configuration Audit Plan for FCA/PCA.  The Contractor shall be responsible for ensuring that subcontractors, vendors, and suppliers participate in the configuration audits, as proposed and approved via the Configuration Audit Plan.  The Contractor shall prepare and submit a Configuration Audit Summary Report documenting the findings of the FCA/PCA.  Audits shall not be considered complete until approval by the Government is granted in writing. 
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3.5.5.1  Functional Configuration Audit 

The Contractor shall support a Functional Configuration Audit (FCA) at the Contractor's facility using MIL-STD-973 as guidance.  All individual requirements (i.e. SHALL Statement) shall be audited. The intent shall be to audit the attainment of all functional requirements and to validate their attainment during the FCA. The following documents shall be audited:



Software Requirements Specification (F001)

Master Test Plan (TE01)

Test Plans (TE03)

Test Procedures (TE04)

Test Reports (TE05)

SPRs (C002)

Deviations and Waivers (C005)



3.5.5.2  Physical Configuration Audit

The Contractor shall support a Physical Configuration Audit (PCA). Subcontractor, vendor, and supplier PCAs shall be performed for CIs developed or modified for this procurement. Successful completion of the PCA shall include, but not be limited to, successful conclusion of FCA and Government approval of the Contractor's final submission of the following CDRL items required by this SOW. The following documents shall be audited:



Software Requirements Specification (F001)

Software Design Document (F002)

Software Version Description Document (F003)

Development/Support Tools (F004)

Source Code (F005)

Master Test Plan (TE01)

Test Plans (TE03)

Test Procedures (TE04)

Test Report (TE05)

Acceptance Data Package (D002)

TIBs

Training Manuals

Software Maintenance Manual

Software Users’ Manual

SPRs (C002)

Deviations and Waivers (C005)



3.5.5.3  Configuration Status Accounting (CSA) Information 

The Contractor shall maintain a Configuration Status Accounting (CSA) Information System to assure accurate identification of each configuration item.  The Contractor shall ensure that the CSA information is available for review by the FAA, as requested.



3.5.6	Engineering Change Request (ECR) 

The Contractor shall implement an effective engineering change control program.  The Contractor shall seek Contracting Officer concurrence prior to submitting major engineering changes.  Upon receiving concurrence from the Contracting Officer, the Contractor shall formally submit an ECR for Integrated Product Team review and approval.
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Human Factors

The Government is taking steps to help insure that the ASDE-X is both operationally suitable and has a high degree of usability.  A group of technical, human factors, and air traffic control experts is developing a visual representation of the controller display requirements.  The Government will provide the Contractor with this visual representation as well as a “thin spec” which will define in detail such things as color usage, symbol descriptions, window layouts, etc.

 

While the Contractor may develop the display to meet the visual representation, the files generated in the visual representation development process may be incorporated into the surveillance applications developed by the Contractor, if the Contractor so desires, by using a third-party package.



3.6.1  Guidelines

(a) The ASDE-X shall comply with the “Uniform Federal Accessibility Standards,” FED-STD-795. 



(b) The “Human Factors Design Guide” (DOT/FAA/ACT-96/1), “Human Factors in the Design and Evaluation of Air Traffic Control Systems” (DOT-VNTSC-FAA-95-3), the “FAA Human Factors Job Aid” shall be followed for general guidance and development of requirements for solutions selected. 



(c) The ASDE-X system shall be designed to operate in harmony with existing and planned ATC systems.



(d) The ASDE-X system shall not impose physical and mental workload that would impair operator and maintainer performance.



(e) The ASDE-X system functionality shall be automated to the fullest extent possible and allow human override or intervention.



3.7  National Airspace Integrated Logistics Support (NAILS)

National Airspace Integrated Logistics Support (NAILS) is a disciplined, unified, and iterative management approach for integrating support considerations into system and equipment design and for developing support requirements that are consistent with readiness objectives and design.  NAILS efforts evolve throughout the entire life cycle of the system from the early stages of system concept and design to retirement and final disposition.  The following paragraphs address the NAILS requirements associated with the ASDE-X and the activities necessary to implement that support.



The Contractor shall establish and maintain a NAILS activity in accordance with this SOW and FAA Order 1800.58. “National Airspace Integrated Logistics Support Policy".  The Contractor shall conduct all NAILS related meetings, conferences, reviews, audits, and evaluations in accordance with this SOW.



3.7.1  NAILS Management

The Integrated Logistics Program shall enable the Government to support the operational ASDE-X.  The Contractor shall ensure that logistics considerations and logistics planning are integrated in the ASDE-X equipment engineering and the commercial item/NDI design/selection process.  In conducting the NAILS program, the Contractor shall designate a Logistics Manager for ASDE-X.  The Contractor’s Logistics Manager shall be at a management reporting level commensurate with managers of hardware and engineering specialty disciplines.  The Logistics Manager shall be responsible for:

a. Establishing tasks and milestones for planning, developing and validating logistics support.

b. Coordinating logistics inputs to and outputs from the Government’s Acquisition Program Manager for Logistics (APML), the National Airspace Integrated Logistics Support Management Team (NAILSMT), Subcontractors/Vendors; and with the Contractor’s internal management, engineering, manufacturing, financial, reliability, maintainability, quality control, field services, and contracts administration organizations.



3.7.1.1  NAILS Integrated Support Planning

The Contractor shall develop and deliver an Integrated Support Plan (ISP) detailing the Contractor’s approach to satisfying each NAILS requirement.  The plan shall demonstrate through narrative and schedules that the ASDE-X, when fielded, will satisfy all supportability criteria in accordance with the maintenance concept.  The logistics program shall be executed in accordance with the approved ISP.
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3.7.1.2  National Airspace Integrated Logistics Support Management Team (NAILSMT)

The Contractor shall participate and administratively support NAILSMT meetings.  The Chairman of the NAILSMT is a Government representative.  The NAILSMT shall meet periodically to review the NAILS program.  Contractor participation is required.



The Contractor shall participate in NAILSMT meetings. The Contractor shall be responsible for meeting minutes; identifying and documenting items requiring actions; and assure participation of Subcontractor personnel, when requested by the APML.
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3.7.2  Maintenance



3.7.2.1  ASDE-X Maintenance Concept

The ASDE-X System will be maintained using a two level maintenance concept (site and depot) with second level engineering support. 



Hardware will be operated and maintained on-site by Government maintenance personnel.  Site maintenance activities will include preventative maintenance, fault detection, fault isolation, and removal and replacement of faulty line replaceable units (LRUs).



Depot maintenance activities will include repair of failed LRU's and other maintenance activities not performed at the site.  The Contractor will be required to provide 7 days a week, 24 hours a day support of all sites for a priority one request.



3.7.2.1.1 Site Repair

This level of repair will consist of troubleshooting, system maintenance monitoring, system fault isolation, and correction of system failures by the removal and replacement of faulty Line Replaceable Units (LRUs). Failed or defective LRUs shall be returned to a depot level maintenance facility for repair. These actions will be performed by Government maintenance technicians.  The Contractor shall provide the site technician training, technical documentation, and site spares necessary to maintain the system. 



3.7.2.1.2  Depot Level Repair

This level will consist of failure analysis and repair or replacement of failed LRUs, and verification of restoration to a serviceable operating condition.  Contractor evaluation and repair of Depot returned assets as well as the replacement of components used for repair will be handled on a Time and Materials basis.



The Contractor shall be responsible for the complete repair or replacement of failed LRUs.  Authorization to repair shall be made by the FAALC manager (FAALCM).



The Contractor shall be responsible for responding to delivery requirements, including priority one, to deliver LRUs to the field.  Priority one requires the shipment to the designated facility to be received within 24 hours after notification.  



3.7.2.1.3  Second Level Engineering

This level of support will consist of hardware, firmware, and software engineering and maintenance; preparation of system builds and issuing system releases; documentation; database management and hardware and software configuration management for the life�cycle of the ASDE-X.  The NAS Operational Support Service (AOS) is responsible for providing this level of support and maintaining the system baseline configuration for all operational systems and equipment of the NAS.



3.7.3  Technical Instruction Books

The Contractor shall identify, develop, acquire, and deliver technical instruction books (TIBs), in Contractor format, to support testing and hardware/software operations and maintenance for ASDE-X.  TIBs shall include operation and maintenance instructions and identification of all required tools, test and support equipment, fixtures, jigs, etc. necessary to maintain the system.  



Fully developed and validated TIBs will be required as part of the production option.



3.7.3.1  Commercial Item Hardware and Commercially Available Software Technical Instruction Books

The Contractor shall provide technical instruction books for commercial item hardware and Commercially Available Software (CAS).  The Contractor shall provide supplements to existing commercial item Hardware and Software manuals. 
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3.7.4  Training and Training Support



3.7.4.1  Implementation

The Contractor shall provide training data, course and materials for the ASDE-X in Contractor format.  The Contractor shall plan and implement a training program utilizing commercially available training materials to the maximum extent possible.  



Fully developed training documentation c, course presentations, etc., in accordance with FAA-STD-028 will be required as part of the production option.



Contractor personnel selected for course development shall have prior training and experience in training course development and conduct.



Federal holidays shall not be class days and shall not be absorbed in the overall training course length.



3.7.4.1.1  Objectives

The ASDE-X training program will enable:  

a.  The Government test organization to conduct test and evaluation activities.

b.  Government personnel to perform Airways Facilities (AF) Operations and Maintenance activities and Air Traffic (AT) Control procedures.



3.7.4.2 AF Training 



3.7.4.2.1 AF Training Content

The AF course content shall include the following as a minimum:

System Overview

Theory of system operation

Block and Functional Diagram

ASDE-X Workstation Operation

Operating System

Test Equipment Operation

General Algorithm flow

Testing and System Troubleshooting

Fault Isolation and Diagnostics to the LRU Level

RMMS Operation



3.7.4.2.2  AF Training Outcomes

Specific tasks to be addressed shall include the following as a minimum:

Identify an overview of system operation

Perform operational/functional checks in accordance with the manufacturer's instructions

Perform routine periodic/preventive maintenance utilizing the checks and procedures established for the ASDE-X

Conduct fault isolation and diagnostics procedures for failures to the LRU level

Remove and replace faulty LRUs

Perform all required adjustments to restore the system to operational service following removal of LRUs

Demonstrate the ability to perform configuration, restoration, and certification of service



3.7.4.3 AT Training



3.7.4.3.1  AT Training Content

The course content shall include the following as a minimum:

Operating System and Components

System Interfaces

Display Presentations and Menus

Display Mapping and Adaptation

Collision Safety Logic Alerts

Data tagging



3.7.4.3.2  AT Training Outcomes

Specific tasks to be addressed shall include the following as a minimum:

Operate and demonstrate the use of the ASDE-X

Identify caution and warning alerts

Identify targets and track position and velocity information

Demonstrate data tagging

Demonstrate modifications to data tagging

Demonstrate adding temporary map areas, map alphanumeric data, and add remarks to map

Differentiate between aircraft and vehicles



3.7.5	Contractor Depot Logistics Support 

The Contractor shall furnish all labor, tools, test equipment, parts, software, and any other technical or administrative support necessary to maintain the CLIN 001 ASDE-X. The Contractor shall provide the level of support necessary to satisfy the reliability, availability, and maintainability requirements in FAA-E-XXXX.  The Contractor shall provide depot support Monday through Friday from 8:00 a.m. to 5:00 p.m. The Contractor shall provide a replacement part to the site within 24 hours of notification of a failure.  



An on-site Airways Facilities (AF) technician will pull the failed parts and will return them to the Contractor for repair or replacement.  An on-site AF technician will be responsible for installing the replaced part.  The Contractor shall maintain sufficient stock to support the system; stock will be procured by the Government as it is expended.



All items identified as part of the ASDE-X shall be included in the Contractor Depot Logistics Support (CDLS).  The Contractor shall provide Contractor Depot Level Support (CDLS) for the core ASDE-X system for one year after the completion of SAT. 



3.7.5.1  Status Reports

The Contractor shall provide a monthly report containing the following information.  This report shall address all repair activities performed during the month.



		Report Information

			a). 	Report date

			b). 	Log number.

		Part Information

			c). 	Part number and NSN, if available. 

			d). 	Serial number (as applicable). 

			e). 	Nomenclature/description. 

			f). 	Quantity. 

			g). 	Unit of issue. 

		Receiving Information

			h). 	Date requisition/request received from FAALC.

			i). 	Date shipped to facility. 

			j). 	Originating facility location.

			k). 	Date received

		Repair Information

			l). 	Was failure duplicated

			m). 	Failure mode

			n). 	Repair action

					Awaiting repair authorization

					Beyond economical repair

					Cannot duplicate failure

					Vendor repair

					Loaned asset to FAALC/field

					Under test, will advise after evaluation

					Other, explain

			o). 	Time to repair

			p). 	Items used for repair

			q). 	Action if non repairable   

		Shipping Information      

			r). 	Date shipped. 

			s). 	Destination

			t). 	Shipped via (truck, FedEx, UPS, etc.)

			u). 	Shipper control number 

		Additional Information

			v). 	Notes (software revision level, etc.)



CDRL  D001 Status Reports



3.8  Test and Evaluation



3.8.1  Test Program Description

The Contractor shall prepare a Master Test Plan (MTP) in accordance with CDRL TE01.  The MTP shall serve as the overall test philosophy, definition, and control document for the Contractor’s ASDE-X Test Program, by insuring that all testable requirements from the Government’s specification and this SOW are allocated to at least one MTP test or inspection.  Individual test plans, procedures, and reports for MTP tests/inspections shall clearly indicate where their particular MTP “mapped” requirements are being addressed, executed, and met in the proposed test sections therein.  All Contractor proposed test documentation shall be approved by the FAA prior to Contractor Preliminary Test (CPT) and formal testing.  The test documentation subject to FAA approval is that developed by the Contractor for verification of FAA-E-XXXX requirements.    All test tools, i.e., hardware and software, shall be certified by demonstration and/or inspections prior to test, and the results validated by the Government prior to CPT and formal test initiation.  Following the completion of each test, the Contractor shall present and discuss, System Problem Reports (SPRs), CDRL C002, log book entries, and test results with the Government representatives at a TIM-Test De-briefing, but no formal decision shall be made by the Government at the de-briefing relative to the formal satisfaction of test requirements. The Contractor shall publish de-briefing minutes, CDRL A005.  Within the test and evaluation program, the Contractor shall:



Develop test schedules, Test/Inspection Plans CDRL TE03, Test/Inspection Procedures, CDRL TE04, conduct tests, and generate Test/Inspection Reports, CDRL TE05, in accordance with the MTP and the Government’s specification and Contractor’s specification requirements allocated therein;

Conduct all testing in accordance with the Government approved test documents;

Minimize redundancy of effort or data;

Integrate, control, and coordinate all Contractor and sub-Contractor testing;

Support Development, Acceptance, and  Operational testing, 

Recommend when corrective action is required during testing, and what corrective action is necessary;

Establish, furnish, and populate an ASDE-X Test Facility, facility test tools, and the certifications thereof,

Develop and maintain a Problem Reporting System (PRS) to track SPRs; test or component failures (and associated analysis); audit discrepancies (from Physical Configuration Audit (PCA), Functional Configuration Audit (FCA);  Quality Inspection (3.8.2.1.a.) non-compliance’s; deviations to approved test procedures, test configurations, test inputs, data recording methods; and/or, unplanned or unapproved test anomalies;

Perform re-testing, regression testing, or re-validation as necessary from non-compliant PRS results;

Notify the Government, by Notification of Test Letter, CDRL TE02, of all planned testing at least ten (10) working days prior to the start of each test; and,

Employ automated, computer driven, data recording methods by utilizing tape, disk, laser printers, and LAN/WAN paths for transmission and storage of recorded test data, where practicable.



CDRL	TE01 Master Test Plan

CDRL	C002 System Problem Reports

CDRL	TE03 Test/Inspection Plans

CDRL	TE04 Test/Inspection Procedures

CDRL	TE05 Test/Inspection Reports

CDRL	TE02 Notification of Test Letter



3.8.2  Test and Evaluation Management

The Contractor shall assign a Test Manager with responsibility for integration, control, oversight, and coordination of all Contractor and subcontractor testing, and support for FAA site tests.  The Contractor's Test Manager shall coordinate all Contractor testing to be performed and shall ensure there is no redundancy of effort or data. The FAA may require, and the Contractor shall cooperate with and perform, in-process quality inspections (Ref. 3.8.3.1.1) to be conducted in accordance with 3.8.2.1.a. requirements at any time in a manner not disruptive to Contractor fabrication and assembly operations. These inspections may be initiated through informal Technical Interchange Meetings (TIMs); ref. 3.2.5.5 and shall not require the preparation of formal inspection plans or procedures, but shall require a Test/Inspection Report, CDRL TE05.  Any results of non-compliance or unexplainable anomalies shall be entered into the Contractor’s problem reporting system (ref. 3.8.2.4) as a System Problem Report, CDRL C002, and shall be formally tracked until resolution.



CDRL	TE05	Test/Inspection Report

CDRL	C002	System Problem Report



3.8.2.1  Test Program Requirement Verification

Prior to System Baseline and in accordance with MTP requirements (Ref. 3.8.1.), the Contractor shall perform a mapping of the testable requirements contained in the specification and this SOW to each unique test or inspection as identified below as an attachment to the MTP, CDRL TE01, for Government approval:



	TEST OR	SPEC. PARA.		         

	INSPECTION	REFERENCE.

	a. Quality Control Inspections	4.1.1 *	

(Test Item as Req’d. by ISO Stds.) 

	b. Contractor Preliminary Tests (CPTs)		4.1.4	

(Test Item as Req’d. in tests c. through o.)

	c. First Article Inspections (FAIs)			4.2.1

	d. Sub-System Test- Design Verification		4.2.2.1

	e. Sub-System Test- Reliability Developmental

Growth Test							4.2.2.2

	f. Sub-System Test- Interface				4.2.2.3

	g. Sub-System Test- Environmental			4.2.2.4

	h. Sub- System Test- EMI				4.2.2.5

	i. Sub-System Test- Integration 			4.2.2.6

	j. First Article System Test- Performance		4.2.3.1

	k. First Article System Test- Status & Control	4.2.3.2

	l. First Article System Test- Maintainability 

Test and Demonstration 					4.2.3.3

	m. First Article System Test- Stability		4.2.3.4

	n. First Article Site Test- Site Adaptation 

and Optimization						4.2.4.1

o. First Article Site Test– Site Performance	4.2.4.2

	p. First Article Site Test- Site Acceptance 	4.2.4.3



*See Quality Assurance paragraph 3.1.6



The draft MTP, including the preliminary Contractor’s TVRTM shall be submitted to the Government.  This draft MTP shall include the initial allocation of all TVRTM requirements and their verification method.



This MTP attachment (mapped matrix) shall identify the section 3.8.2.1. tests or inspections, wherein each requirement is projected for verification, and the method by which it is intended to verify each requirement from the methods listed below:

Inspection- Requirements verification by inspection shall determine specification compliance through visual observation, mechanical measurements of equipment, physical location, or examination of/comparison to engineering documents, standards, etc. and requiring inspection procedures, data collection, and pre-defined success criteria.



Analysis- Requirements verification by analysis shall determine specification compliance by comparing the applicable aspects of the Subsystem design with known, established, and certified (or certifiable); technical data, scientific/technical principles, procedures and/or practices which validate the requirement and require analysis procedures and pre-defined success criteria.



Test- Requirements verification by test shall determine specification compliance by: the measurement of the Subsystem performance under specific configuration and load conditions with controlled application of known input stimuli, resulting in the measurement of quantitative data, which may be subject to reduction and analysis in order to validate the results against a pre-defined success criteria, and resulting in a determination of degree of compliance that is expressed in the terms or units of the specification, and requiring the employment of procedures, data collection, reduction,  analysis; and, the employment of a pre-defined, quantitative, success criteria also expressed in terms of the specification. 



Data, which may be accepted from prior testing, must conform to the following conditions:



1. Data was obtained from an equivalent system as baselined for the ASDE-X test program (this is determined by the FAA examination of system configuration data for the current and prior system),

2. Data submitted was verified by an independent agent, company or Government (FAA will determine if the data is independent based on substantiation provided by the Contractor),

3. Data is sufficient to fully satisfy the requirements of the contract,

4. ASDE-X requirements, which are verified by prior test data, shall be clearly indicated in the Master Test Plan and the VRTM and are subject to FAA approval.



The Contractor shall submit the final MTP to the Government for review and approval.  As part of this final MTP, and in accordance with MTP requirements (Ref. 3.8.1), the Contractor shall perform a final mapping of the MTP TVRTM requirement, now baselined in the hardware and software design configurations and design documents, to the specified test categories in this section with the appropriate verification  method identified for each case. . Post-”final mapping” changes required after CDRL TE01 delivery to the Government shall be contained in change pages for submittal/approval by the Government.



3.8.2.2  Test Support

The Contractor shall provide all operational and maintenance support required throughout the entire Developmental Test and Evaluation, Site Acceptance Tests, and Operational Test and Evaluation periods.  This shall include support continuing through ASDE-X baseline and field acceptance for all Contractor equipment.



3.8.2.3  Test Readiness Reviews (see also “Conf., Tech. Mtgs., Audits, & Prog. Reviews”)

The Contractor shall conduct Test Readiness Reviews (TRRs) prior to each CPT and formal test to ensure readiness to begin formal testing (Ref. 3.8.2.1.b.- o.).  These TRRs shall, at minimum, consist of a review of the applicable Test Configuration Review (TCR) Packages, to include: all applicable test documentation (i.e., plans, procedures, test tool certification results, test bed configuration diagrams, etc.), the availability of Contractor/Government resources and personnel, the configuration control/validation of test tools and test items (both hardware and software), and any other items deemed necessary to the successful conduct of testing. The planned TRR Review Agendas, CDRL A007, shall be submitted to the Government and, at minimum, shall address the contents of the proposed TCR packages, CDRL TE06.



The Contractor shall conduct the CPT no later than 15 days prior to the scheduled Formal Test, and shall conduct the Formal Test only after successful completion of the TRRs, CPT, and an approved set of CPT, TIM-Test De-briefing Minutes, CDRL A005.



CDRL	TE06	TCR Packages/Formal Dry Run Test & Formal Test for Record

CDRL  A007  Agenda

CDRL  A005  Minutes



3.8.2.4  Problem Reporting System (PRS)

The Contractor shall develop a system level, Problem Reporting System (PRS), as part of the test and evaluation program and IAW 3.2.6. The Contractor shall enter each discrepancy into the Problem Reporting System for each identified discrepancy during MTP tests/inspections with a unique numerical problem identifier for each case. The Contractor shall submit the corrective action planned for each identified discrepancy and identify the proposed regression testing, or future modification(s) (Ref. 3.8.2.5) to the testing program required to validate the successful corrective action in the PRS, System Problem Report (SPR), CDRL C002. Failure of components, which occur during formal test, shall require a failure analysis to identify the cause of failure in addition to the above SPR items. Together, the cause of failure and SPR information shall be constructed to form a Failure Analysis Report, CDRL TE07.



CDRL	TE07 Failure Analysis Report



3.8.2.5  Regression Testing

The Contractor shall correct all discrepancies and demonstrate, through regression testing, that such corrections are effective while not altering system performance or functions outside the discrepancy correction area.  The extent of regression testing proposed shall be identified as part of the recommended corrective action and will be commensurate with the level of complexity of the deficiency and its degree of involvement with other system components.  A regression test plan shall be submitted in accordance with TE03, and shall be approved by the Government.  Regression test procedures shall be submitted in accordance with TE04, and approved by the Government prior to the start of regression testing. The Government will provide comments on the proposed regression test plan and procedures within 14 calendar days of submittal.  The Contractor shall conduct the regression test in accordance with the approved plan and procedures and will be witnessed by the Government.  A test report shall be provided in accordance with TE05.



The Contractor shall determine and report to the Government the reason for non-compliance following failure of the ASDE-X equipment (hardware and software) to meet specified requirements as identified in the System Problem Report. The Contractor shall be responsible for all corrective action necessary to ensure full specification compliance.  The Contractor shall complete all repairs or rework prior to submission for regression testing.  The Government will determine the extent of regression testing required from the Contractor’s proposed regression testing.  No formal regression testing shall be commenced until the Contractor has submitted in writing all information concerning the non-compliance issue and the corrective action taken, and the Government agrees to start the regression testing.



CDRL	TE03 Test/Inspection Plans

CDRL	TE04 Test/Inspection Procedures

CDRL	TE05 Test/Inspection Reports



3.8.3  ASDE-X Test Program (ref. 3.8.1)

A formal test program shall be established as defined in Section 4.0 of FAA-E-XXXX.  The Contractor shall be responsible for the conduct of the First Article Development Test portions of the overall test program.  The test and inspection program shall be designed to verify the requirements specified in FAA-E-XXXX and the Contractor’s specifications/standards.  All formal testing shall be conducted on test articles, which exactly conform to the configurations established during the formal baseline reviews. The Contractor’s minimum testing requirements shall include the following tests for all equipment and interfaces The Contractor shall conduct an ASDE-X testing program to qualify the engineering design by determining through incremental tests the degree to which Specification and contract requirements are met.  Verifications shall proceed from the “bottom-up”, to the integrated verification of functional areas and interfaces within the complete system, in accordance with the test requirements for operational configurations and environments as defined in 3.8.1.  The test program philosophy is to verify FAA-E-XXXX requirements at the sub-system level and the system level.  Each formal CPT and test shall not be considered successfully completed until:



The Contractor has received written Government approval of the final test plan and procedures;

The Government representative has witnessed the actual test;

The test is conducted to the Government’s satisfaction in accordance with the Government approved plans, procedures; and, if necessary, regression test objectives satisfied, and

The test report, including all data analysis, all test results, and corrective actions, have been completed to the satisfaction of the Government representative and approved by the Government.



3.8.3.1  First Article Development Test



3.8.3.1.1  Quality Control Inspections (ref. 3.8.1.a.)

In addition to its own in-house quality inspections and tests, the Contractor shall cooperatively allow and perform random quality inspections and/or tests in accordance with the ISO standards referenced in 3.8.2.1.a. and at the determination of the Government in accordance with 3.8.2 conduct.  A TIM shall be conducted prior to conduct of such activities.  The TIM minutes, CDRL A005, shall be used to document the agreed to scope of the activity and to identify the objectives and any other pertinent information required to conduct the inspections. 



CDRL	A005  Minutes



3.8.3.1.2  Contractor’s Preliminary Test (CPT)

The Contractor shall conduct a formal dry-run test (CPT; see 3.8.2.1.b.) for each test listed in section 3.8.2.1.c. through 3.8.2.1.o. in accordance with FAA-G-2100F, FAA-E-XXXX, Section 4.1.1, the requirements of this SOW, Contractor specifications as identified in the MTP, and the applicable approved test plans and procedures.  The Contractor shall prepare and deliver CPT Meeting Minutes, CDRL A005.



CDRL	A005  Minutes



3.8.3.1.3  First Article Inspections (FAIs)

The Contractor shall conduct the required formal FAIs in accordance with 3.8.2.1.c, FAA-E-XXXX, Section 4.2.1, and with the manufacturer’s own industry standards as identified in the inspections defined in the MTP- Attachment, requirements/inspections mapping. These inspections shall be performed upon the first build unit, module, or assembly to be produced under this contract. The inspections (and/or sub-inspections, if any) as defined in the MTP- Attachment shall be conducted in accordance with approved  (and dry-run, or CPT’d) inspection plans and procedures. 



3.8.3.1.4 Sub-System Tests

The Contractor shall conduct the required design verification tests in accordance with FAA-E-XXXX, Section 4.2.2. and 3.8.2.1.d  – i  as defined in the approved MTP specified test categories (and/or sub-categories, if any) that shall address all of the requirements of FAA-E-XXXX, Section 3.0, and Contractor specification/standards requirements as identified in the MTP- Attachment and mapped to these MTP defined tests and/or sub-tests.



3.8.3.1.4.1 Sub-System Test- Interface

The Contractor shall conduct Interface Tests in accordance with the requirements of FAA-E-XXXX. These tests may be conducted at a test site with a partial system configuration with the approval of the Government.



3.8.3.1.4.2 Sub-System Test- Reliability Growth Test (RDGT) 

The Contractor shall conduct a Reliability Development Growth Test in accordance with the requirements of FAA-E-XXXX. This test shall be conducted in parallel with other formal tests including CPTs. The Contractor shall maintain a chronological test log throughout the RDGT. The RDGT log shall provide the dates and times of all significant events. At a minimum these events shall include:

Power on and off times of each system or subsystem,

A running total of the number of RDGT hours for the Subsystem/system,

Start and Stop times of testing,

All interruptions, including all failure details,

Any unusual conditions in the equipment under test, auxiliary equipment, source power, or environment,

Any repairs or adjustments made as well as parts replaced Start and Stop times of any simulators.



3.8.3.1.4.2 Sub-System Test-Integration 

The Contractor shall conduct a sub-system integration test that verifies the interfaces and interoperability of the integrated sub-system. This test will verify the requirements that deal with sub-system to sub-system communications as well as the ASDE-X system performance during sub-system channel switches or other degraded mode operations.



3.8.3.1.5  First Article System Test

The Contractor shall conduct the 3.8.1.j- o required First Article System Test categories as defined in FAA-E-XXXX, Section 4.2.3. and identified in the MTP, in accordance with the objectives of the MTP- Attachment, requirements mapping for these tests. These tests shall employ only the complete First Article final assembly, and only the baselined software image as resident and operational. 



3.8.3.1.5.2 First Article System Test- Maintainability Test and Demonstration.

The Contractor shall conduct a Maintainability Test and Demonstration IAW the requirements of FAA-E-XXXX and this Statement of Work. This test will verify the requirements that deal with BIT/FIT as well as the MTTR. 



3.8.3.1.5.3 First Article System Test- Stability

The Contractor shall conduct a Stability Test IAW the requirements of FAA-E-XXXX. This test shall be conducted after the successful completion of test 3.8.2.1.c. – 3.8.2.1.l. and prior to the systems shipment to the first site.



3.8.3.1.6 First Article Site Tests

The Contractor shall conduct the 3.8.2.1.n.- p.  required First Article Site Test categories as defined in FAA-E-XXXX, Section 4.2.3. and identified in the MTP, in accordance with the objectives of the MTP- Attachment, requirements mapping for these tests. These tests shall employ only the complete First Article final assembly, and only the baselined software image as resident and operational. 



3.8.3.1.6.1 First Article Site Test – Site Adaptation and Optimization

The Contractor shall conduct site adaptation and optimization tests on the ASDE-X system at the first site. These tests shall test the ASDE-X functionality with parameter settings from minimum through maximum followed by a system optimization test to the system capability to maximize performance at the first site.



3.8.3.1.6.2 First Article Site Test – Site Performance

The Contractor shall conduct site performance tests on the ASDE-X system at the first site. These tests shall test the ASDE-X functionality and requirements that could not be fully verified in earlier tests. The Contractor must supply (to obtain Government approval) significant reasons to defer any functionality or requirement testing to the First Article Site Test.



3.8.3.1.6.3 First Article Site Test – Site Acceptance Test 

The Contractor shall conduct a SAT for the First Article ASDE-X system.  Installation and conduct of the SAT will be at the FAA key site.  The Contractor shall ensure that the ASDE-X System being installed at the site is the same ASDE-X System that previously successfully passed each test listed in section 3.8.2.1.c. through 3.8.2.1.o, and certified by a Government approved Test Report.  The Contractor shall plan and conduct the Site Acceptance Test in accordance with FAA-E-XXXX section 4.4 Site Acceptance test.  After approval of the Site Acceptance Test Plan and Procedures, and after completion of site installation and optimization of the ASDE-X System in accordance with those documents, the Contractor shall commence with the actual site test procedure portions of those documents, beginning with one successful formal dry-run (CPT) of the site test procedures.  After approval of the CPT meeting minutes, CDRL A005, formal site testing shall begin. Provisions shall be made for regression testing based upon the correction of failures occurring during SAT.  At the completion of the SAT, the Contractor shall prepare and deliver a SAT report in accordance with CDRL TE05.



CDRL	A005	Minutes



3.8.3.2.3  Test Equipment

The Contractor shall provide all necessary test equipment to satisfy the requirements of the test program.  The Contractor shall be responsible for assuring that all necessary test equipment is available, properly calibrated, and fully operational in time to support all required testing.  Unless otherwise approved by the Government, all test equipment used by the Contractor during FATs or SATs shall be standard commercial equipment and shall operate in the manner specified by the test equipment manufacturer.  The Contractor may solicit Government approval to use custom test equipment by submitting a request and justification, in writing, to the Contracting Officer.  All ancillary equipment required by the Contractor for test purposes shall be furnished by the Contractor for the duration of the tests.  Under the following conditions, the Government may require the Contractor to re-calibrate Contractor provided test equipment:

The test equipment is removed from the test set-up for unrelated purposes; or

The test equipment fails, is damaged, or appears to be operating in a faulty manner based on Government evaluation of equipment operation or test results.



A copy of the Government-developed Fusion Algorithm Analysis Tool (FAAT) shall be provided as GFI to the Contractor within 60 days after contract award.  A description of the FAAT is included in Attachment 5.  The Government will use the FAAT as a test tool during the FAT to validate performance of the fusion algorithms.  



3.8.4  Changes to CLIN 001

The Contractor shall document as ECRs (section 3.5.6) all changes required by the Government as a result of the Government’s operational tests.  As part of the ECR, the Contractor shall estimate costs and schedules associated with the ECRs using Government�furnished functional specifications and interface requirements documentation, if provided.



CDRL  C001  Engineering Change Request



3.9  Delivery, Installation and Checkout�tc "3.15  Delivery, Installation and Checkout" \f C \l 2�

This section describes the turn-key package of site preparation, transportation, installation, integration with existing equipment, alignment, check out, and acceptance testing of the ASDE-X system.



The Contractor shall provide all equipment, materials, services, and personnel for site preparation, delivery, installation and checkout of the ASDE-X System. All work shall be accomplished within the framework of National Environmental Policy Act (NEPA) of 1969 and FAA Order 1050.1, Policies and Procedures for Considering Environmental Impacts. All Contractor personnel shall comply with FAA security controls as stated in FAA Order 1600.1, Personnel Security Program.



After satisfactory completion of installation, tune-up, and preliminary checks, the Contractor shall provide technical support for an operational inspection by the FAA and demonstrate system performance using available ground traffic. 



Air traffic control activities and services will have priority over all Contractor activities.  The Contractor shall provide services in a manner that does not add to AT and AF workload, minimizes disruptions to air traffic control facilities and conforms to the procedures considered essential by the Government for assuring safety in air traffic control. There shall be no compromise for the safe and timely control of aircraft during the entire installation period. Facility heating, ventilation and air conditioning systems shall not be impacted during installation; supplemental HVAC shall be provided as required.



Work shall proceed on a regularly scheduled basis through completion.  The Contractor shall notify the Government of any equipment, item, part, or service necessary for the proper installation of the ASDE-X not specifically identified herein or in FAA�E�XXXX ninety days prior to the delivery.  Equipment, items, parts, or services specifically required to install and test the ASDE-X within the designated area shall be provided by the Contractor.  All installation hardware shall be new material.  The ASDE-X shall be installed in Government NAS facilities under the direction of the Government Resident Engineer.  The specific facility location is provided in Part I, Section F, Deliveries or Performance, for the system installation. 



Installation of antennas, movement and erection of construction equipment and supporting structures shall be scheduled and coordinated with the Technical Officer Representative, local and regional air traffic and airway facilities personnel.



3.9.1  Site Adaptation Description Document�tc "3.15.1.1  Site Adaptation Description Document" \f # \l 3�

The Contractor shall prepare an attachment to the Site Adaptation Description Document for the ASDE-X site listed in Section F.  This attachment shall contain site unique adaptation information.  



CDRL: D007  Site Adaptation Description Document



3.9.2  Site Optimization  

Site Optimization is the process of tailoring site specific parameters to users and site environmental conditions. The Contractor shall determine site specific parameters and shall optimize ASDE-X for the airport listed in Section F as described in the Site Adaptation Description Document prior to SAT.



3.9.3  Site Survey 

The Contractor shall conduct a site survey and evaluation to obtain specific information required for installation of the ASDE-X System. No construction or installation activity shall begin until the Site Engineering Report (SER) has been approved by the Government. The Government will provide the airport map as GFE.



The Government will provide the Contractor with preliminary general siting criteria.  The Contractor shall develop additional siting criteria that is included in the SER.  The Contractor shall propose a primary and alternate candidate antenna installation location in the SER.  The SER shall also contain proposed siting locations for each multilateration Remote Unit in the system for the site in Section F, plus an additional 20% alternative candidate siting locations.



The SER contains, but is not be limited, to the following subjects:

a)  Coordination. Identify Airport Authority, FAA Air Traffic FAA Airway Facilities, NATCA Representative, PASS Representative and Contractor personnel for coordination to obtain instructions and requirements regarding safety, insurance, and movement of Contractor personnel and equipment on the airport. 

b)  Plant survey. Identify locations, type, and model of power distribution panels, determine source of UPS if available or the Contractor shall have to supply a UPS source, and type circuit breakers required. Identify the location of telephone demarcation strips. Identify wires, cables, and wave guides to be removed. Verify routings of all new power and signal wires, cables, conduit/trays, cab mullions, and wave guides and identify and verify integrity of lightning protection equipment grounding. 

Contractor shall provide parameters to verify adequacy of the heating and air conditioning systems. Determine current power system phase loading inrush current, and harmonic distortion and provide connection diagrams for the new equipment that maintains the load balance.  

Equipment room survey. Identify all equipment to be removed and locations for new equipment. Installation and spacing of equipment shall follow Standard CFR 1910. 



Note: does CFR 1910 cover awareness of identifying asbestos tiles?  Crucial to know since the equipment will have to be secured to the equipment room floor.



d)  ATCT (Air Traffic Control Tower) operations area. Identify all equipment to be removed and verify locations for installation of all new equipment. Verify wire, cable, and wave guide routing through or around the tower cab.

e)  ATCT cab roof. Identify all equipment to be removed. Verify antenna  mounting structures and note any obstructions or equipment that will impair replacement or installation of the new antenna. Identify the need for obstruction lights and prepare documentation for same.�	f) Antenna installations. Describe in detail the procedure for all antenna installations including the placement of cranes or other lifting devices.



Adequate clearance between the radiating antenna and surrounding work activity shall be planned and observed to maintain microwave exposure levels to population below those stated in “Occupational Safety and Health Administration (OSHA) General Industry” Standard 29 CFR 1910.1096, regardless of antenna mount elevation.  A minimum of 500 ft. clearance (line of sight), in accordance with state and local regulations, shall be maintained between the antenna and a child care facility that resides in or out of FAA jurisdiction. 

	g) Drawings. Items (b) through (f) will be documented with drawings provided to the Contractor.  Note: (type, level of complexity, electronic/paper?)



3.9.4  Site Survey Requirements

The Contractor shall adhere to the following requirements as part of the site survey:

The ASDE-X equipment shall be installed to minimize the obstruction to controller visibility of the airport, terminal airspace, and physical movement, within the ATCT cab.

Adequate clearance between the radiating antenna and surrounding work activity shall be planned and observed to maintain radiation exposure levels to below those stated in FAA order 3900.19B, Chapter 14, regardless of antenna mount elevation.

Stricter local standards shall apply if dictated by the TOR.

Space requirements and building modification or construction requirements to provide for ASDE-X installation shall be determined during a site survey.

Space shall be identified for prime mission equipment, physical storage space, monitor and control space, maintenance space and other administrative space required to support the life cycle of ASDE-X system.

The installation and spacing rules shall follow Standard 29 CFR 1910.

Local building and other applicable codes and restrictions shall be verified and used as facility design standards for the specific location of ASDE-X systems.  

Additional physical space requirements to install the ASDE-X system shall not restrict existing operations.

ASDE-X System(s) located outdoors shall not interfere with flight operations. 

System(s) shall not create obstructions to visibility or movement within the ATCT cab. 

ASDE-X system(s) placement shall be in accordance with “Federal Air Regulation,” 14CFR, Part 77 and “Airport Design Standards Advisory Circular,” AC-150-5300-13.

Equipment installed in a movement area shall comply with obstacle limitation requirements.

Seismic Safety requirements as stated in Executive Orders 12699 and 12941 shall be met in ASDE-X system installation.  Local jurisdiction ordinances may also apply. 

The facility heating, ventilation and air conditioning systems shall not be impacted during installation of ASDE-X.  

ASDE-X system(s) heat generation parameters (cooling requirements) shall be obtained and specified in the SER

FAA-G-2100, “Electronic Equipment, General Requirements,” Appendix I, “Applicability to Procurements for COTS/NDI equipment” or “National Fire Protection Association (NFPA) 70” and other national standards related to the specific needs of emerging technical requirement for ATC systems, shall apply.

ASDE-X system shall be located in a controlled access facility.

All waveguides, cables and other components connecting the Antenna Assembly to the rest of the ASDE-X system shall be routed along mullions or within other existing structural elements of the cab tower to minimize visual blockage and interference with personnel movement.
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3.9.5  Site Preparation

The Contractor shall prepare the site in accordance with the Government approved SER.



3.9.6  Delivery of ASDE-X Units�tc "3.15.5  Delivery of AMASS Units" \f C \l 3�

The Contractor shall deliver, off�load, and set into place, the ASDE-X CLIN 001 specified under this contract.  This shall include, but is not limited to, the ASDE-X mounting hardware, mounting racks, conduit, ductwork, waveguides, cables, and wiring required for all installation work, and interconnecting cables. Site licenses for all COTS software/firmware shall also be included.  ASDE-X equipment shall not be stored at installation sites for more than 5 days prior to a scheduled installation.



3.9.7  System Installation

The Contractor shall install the core ASDE-X system at the location listed in Section F.  As part of the installation, the Contractor shall ensure that the:

The ASDE-X system installation and implementation shall be accomplished within the framework of National Environmental Policy Act (NEPA) of 1969 and FAA Order 1050.1, “Policies and Procedures for Considering Environmental Impacts.”

The installation and spacing rules shall follow Standard 29 CFR 1910.

The facility heating, ventilation and air conditioning systems shall not be impacted during installation of ASDE-X.

Waveguides and cables shall be of standard type and appropriate for their applications. 

The required equipment and instructions for antenna alignment shall be provided. The accuracy of this alignment shall be such that all ASDE-X accuracy and registration requirements are satisfied.  

Installation and checkout shall be performed without disrupting current air traffic services and will not require additional workload from AT or AF personnel at the facility while performing their normal duties.

Integration with existing equipment and coordination with facilities, shall be the responsibility of the installation vendor under the direct guidance of the ANI designated TOR.

Preliminary work done in advance of installation, that will disrupt ATC operations, shall be performed during non-peak operating hours.

All work to be performed on site shall be coordinated with the NAS Implementation Program Directorate (ANI) designated Technical On-site Representative (TOR).



The Contractor and subcontractors shall use only factory trained personnel for installation supervision of field work. Subcontractors used by the Contractor (e.g., electrical, rigging, crane service, labor, trash removal, and other miscellaneous work and services) shall be the direct responsibility of the Contractor and under direct supervision at all times.



The Contractor shall be responsible for the unloading, care, and protection from weather, theft, vandalism, or other factors of all materials (GFE, CFE, etc.) delivered until completion and final acceptance by the Government.



3.9.7.1  Test Equipment

The Contractor shall furnish all necessary standard test equipment for all installation activities. Any special test equipment shall be GFE. All required initial tuning adjustments and maintenance procedures shall be performed using only the test equipment (special and standard) identified to the Government for this purpose. The use of any other test equipment shall not be allowed.



3.9.8  Damage to Site

Damage to facility buildings or premises caused by the Contractor's activities shall be repaired by the Contractor to an as�new condition.  Damage and finish degradation of any building, electronic subsystem interior or exterior surface and other installed equipment resulting from transportation and installation activities shall be repaired or replaced by the Contractor.



3.9.9  Contractor Use of Premises

The Contractor shall have access to facility environmental equipment only after receiving approval from the on site Government representative.  The job site shall be maintained by the Contractor in a neat and orderly condition.  This includes the daily removal of rubbish, waste, tools, equipment, and materials not required for the work in progress.



3.9.10  Security Requirements

The ASDE-X Contractor shall comply with FAA security controls as determined by the TOR.  All personnel security policies, requirements and procedures, as stated in FAA Order 1600.1, “Personnel Security Program,” shall be adhered to.

The ASDE- X system shall ensure that appropriate technical, administrative, physical, and personnel security requirements are implemented to ensure integrity, availability, and confidentiality throughout the service period of performance and subsequent retirement.  ASDE-X system provider personnel shall comply with FAA security controls implemented in accordance with FAA policy.



The Contractor shall provide the Technical Officer’s Representative with a list of Contractor's personnel who will require access to the site.  The list shall be kept current during project work.  The Contractor shall provide all personnel with readily identifiable numbered badges during the period their access to the site is required.  Badges shall be shown to the Government on site representative prior to site entry and shall be worn on outer clothes while at work at the site. 



3.9.11 Installation Spare/Repair Parts�tc "3.15.7  Installation Spare/Repair Parts" \f C \l 3�

The Contractor shall supply the necessary site spare parts during the site installation, checkout and test phases of the program to satisfy requirements in section 3.7 and subsections.

  

3.9.12   Miscellaneous Services�tc "3.15.8   Miscellaneous Services" \f C \l 3�

Responsibilities of the Contractor shall also include: the services required for the movement of Contractor personnel, mail, and materials to/from each location; storage and security of on�site Contractor-owned materials; Contractor office building/area.



3.9.13  Acceptance Data Package�tc "3.15.10  Acceptance Data Package" \f C \l 3�

The Contractor shall provide a generic Acceptance Data Package (ADP) that is applicable to all sites in accordance with D002.  After the delivery of the system to the location in section F, the Contractor shall deliver a site specific attachment to the generic ADP.  The completion of the SAT, and on-site concurrence by the ASDE-X Technical Officer or his designated representative, along with the provision of the acceptance data package (with on-site acceptance constituting the acceptance record), shall be the definition of acceptance of the ASDE-X at the site by the Government.



Note:  Need to add ADP requirements 
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3.9.14 Contractor Acceptance Inspection

The Contractor shall ensure timely delivery, unpacking, inspection, installation, and appropriate testing in a stand-alone mode to demonstrate conformance with equipment specifications and standards.   



The Contractor in conjunction with the Government shall perform a Contractor Acceptance Inspection (CAI) using the CAI checklist in the ADP to confirm that the ASDE-X system is working properly and ready for SAT.



3.10  Engineering Services

The Contractor shall provide the following types of engineering support as directed by the Contracting Officer.  These services shall be performed by: 1) Engineers(s) who have participated in and are knowledgeable with the equipment’s design, integration and installation; and 2)a Software Engineer who has first hand knowledge of the delivered software.  Engineering support shall be provided as required to:



	a) Provide on-site support, as requested by the FAA, during all FAA conducted T&E activities, including, if necessary, supporting a Government-conducted human factors evaluation.

	b) Resolve problems designated as critical by the Contracting Officer.

Support provided by the Contractor shall include, but is not limited to, facilities, materials, office equipment, clerical personnel, technical data, and subcontractor participation (when requested by the Government). 



4.0  Production System Requirements

As options, the Contractor shall produce production ASDE-X systems.  The ASDE-X production systems may consist of three configurations: 

a processor, a display, a radar and an ATIDS multilateration system (CLIN 008), 

a processor, a display, and a radar (CLIN 009), or

a processor, a display, and an ATIDS multilateration system (CLIN 010).



If the production options are exercised, the Contractor shall produce, integrate, test, deliver, install, checkout, adapt, and optimize the optional system(s).



CLIN 008 shall satisfy the same requirements as CLIN 001. CLIN 009 shall satisfy all requirements of CLIN 001 minus section 3.2 of FAA-E-XXXX.  CLIN 010 shall satisfy all requirements of CLIN 001 minus section 3.3 of FAA-E-XXXX. All production CLINs shall include the modifications resulting from the Government’s operational tests, and may include enhancements identified by the Government. 



The production systems shall include all hardware, software, firmware, interfaces, commercial and non�commercial software licenses, special support and test equipment, delivery installation, integration, and checkout to satisfy FAA-E-XXXX.  



4.1  Program Management

 

4.1.1  Program Management Organization 

The Contractor shall maintain the formal organization to manage this contract and subcontracts that was established for CLIN 001. The Contractor shall maintain a Management Program to efficiently and effectively execute the requirements of this contract to include: program control, quality assurance, configuration management, integrated logistics support, subcontract management, management of Government furnished resources, risk management, and security.



4.1.2  Program Management Plan 

The Contractor shall update the integrated Program Management Plan (PMP)developed as part of CLIN 001 to include the production effort. The PMP shall integrate all functional areas (e.g., System Engineering, engineering data and specifications, software engineering, configuration management, quality assurance, integrated logistics support, etc.) and articulate the specific objectives to be accomplished.  The PMP shall specify the work tasks, at an overview level, required to meet the objectives.  The PMP shall also discuss the staffing and other resources required to meet contract requirements.  
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Risk Management

The Contractor shall maintain the Risk Management activities established in CLIN 001.  The Contractor shall include all risks in the PMR as discussed in section 3.1.4.



4.1.4  Integrated Master Schedule 

The Contractor shall revise the Integrated Master Schedule developed in CLIN 001 to include the sequence of events required to accomplish the efforts required for production. The Contractor shall present the revised Integrated Master Schedule at each PMR. 
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4.1.5  Data Management 

The Contractor shall maintain the data management program established in CLIN 001 to maintain contractually required documentation and correspondence; design, test, and production documentation, and other supporting documentation; in one logical and inclusive system using DOD-STD-1700 as guidance.  This effort shall include documentation involved with, but not limited to, the additional development, production, implementation, testing, schedule, and management of the equipment.  This specifically shall include a process for monitoring, reporting, status accounting, and cross-matrixing of changes to, additions of, or deletions of data item deliverable contents.



The Contractor shall maintain a single focal point for integrating and maintaining the total Contractor data management effort.  Internal data generated in compliance with contractual tasks and subcontractor-generated data shall be listed on the Data Accession List. When requested by the Government, the Contractor shall make available for Government review, the internal documents used to design and manage the program.



4.1.5.1  Data Items

Data items referenced by their Contract Data Requirements List (CDRL) titles are to be performed in accordance with (IAW) the CDRL of the same name, even when the CDRL number is not specified.  All data deliverables shall be prepared and delivered IAW the corresponding CDRL items specified under the SOW requirement. 



The Government will review all CDRL items to verify Contractor compliance with the system requirements specified herein and in FAA-E-XXXX.  The Contractor shall identify and use an orderly review and comment process in order to preclude schedule delays.  The Contractor shall submit revised documents with revision marks and shall include all changes to previous submissions.  Revision marks shall be removed in the final delivery of documents unless otherwise stated. All documents shall be configuration managed.



The Contractor shall perform IAW all plans developed in response to this SOW and as approved by the Government. All reference to the "Government" in this SOW shall mean by authority of the Contracting Officer or designee. All CDRL items identified in this SOW shall be delivered to the Government in digital media compatible with the Microsoft Office suite of products version 97/2000, as well as hard copy.  The Contractor shall submit a Contract Data Status and Schedule report in accordance with CDRL A013.
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4.1.6  Meetings, Program Reviews and Conferences 

The Contractor shall conduct meetings and reviews IAW this SOW.  At each management review or audit, the Contractor shall provide backup data regarding assumptions made and methodologies used in arriving at specific recommendations or conclusions.  The Contractor shall prepare and submit a Meeting Agenda, Meeting Minutes, and Presentation Materials for all meetings.  Management and technical reviews and audits shall not be considered complete until approval by the Government is granted in writing. The Contractor shall propose an overall strategy for conducting each set of reviews.



Support provided by the Contractor shall include, but is not limited to, facilities, materials, office equipment, clerical personnel, technical data, and subcontractor participation (when requested by the Government). The Contractor shall provide an agenda for each management and formal meeting. The minutes, accompanied by a summary of action items and all presentation materials used, shall be provided by the Contractor for Government approval. 
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4.1.7  Program Management Reviews

The Contractor shall conduct and administratively support PMRs on a monthly basis during the period of performance of this contract.  The PMRs will be conducted at the Contractor's facility, unless otherwise directed by the Government. 



PMRs shall include a review of the CPR format 1, and reasons for variances.

The Contractor shall reevaluate the TPMs identified in 3.1.8.2, and shall prepare a revised version of the TPM Plan if necessary.  The Contractor shall present the approved production TPMs at the third and subsequent production PMRs.



CDRL  A005  Meeting Minutes

CDRL  A006  Presentation Materials

CDRL  A007  Agenda

CDRl  A014  TPM Plan



4.1.8	Performance Analysis and Reporting 

The Contractor’s management methods and procedures shall ensure that they provide visibility into timely progress, reporting on contracted efforts for internal management and Government oversight purposes. The management system shall also ensure reliable funds requirement forecasts.  The Contractor and any major subcontractors shall implement a cost and schedule performance measurement and reporting system and related management procedures.  The system shall be the basis for all data reported on the modified “no criteria” Cost Performance Report (CPR). For fixed price items, the Contractor shall include the progress/burn rate against the fixed price.  The Contractor shall maintain the system and related procedures throughout the contract.  

�tc "3.1.2		Performance Analysis and Reporting" \f C \l 3�

The Contractor shall establish the cost/schedule performance measurement baseline within 30 days after contract award. As an adjunct to the first Program Management Review (PMR), the Contractor shall present an overview of the cost performance planning, measurement and reporting methods to be used for internal management and reporting on the CPR. The overview shall present the planned baseline by CWBS element. The presentation shall explain subcontractor integration, schedule integration, methods to be used for baseline control, earned value assessment, cost accumulation, cost and schedule variance analysis, cost estimates for remaining work, and incorporation and reporting of data in the CPR. The Contractor shall use standard earned value practices in accordance with the EIA Standard “Earned Value Management System”.  The Contractor shall present cost/schedule performance by CWBS element at each subsequent PMR.



The Funds and Man-Hour Expenditure Report shall be used for reporting on time and material CLINs only.
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4.2  Systems Engineering

The Contractor shall maintain the systems engineering program established in CLIN 001 for the implementation, integration, and testing of the system. System engineering efforts shall consider all aspects of performance, quality, life cycle cost, maintainability, reliability, schedule, data processing reserves, and future growth requirements. The Contractor shall maintain a single authority that will serve as Point of Contact (POC) for system engineering tasks.



System Modifications



4.2.1.1  Modifications Resulting from CLIN 001 Operational Tests

The Contractor shall conduct and manage design, procurement and/or development to make modifications to the ASDE-X software baseline based on the ECRs resulting from the Government’s CLIN 001 operational tests (section 3.8.4).  The Contractor shall follow the process in 4.2.2 and subsections.



4.2.1.2  System Enhancements

Certain requirements of FAA�E�XXXX have been annotated as candidates for system enhancements.  The Government may also authorize other improvements to ASDE-X hardware, software, and firmware to maintain technological currency and to enhance system capabilities. 



The Government reserves the right to purchase any, all, or none of the anticipated improvements under this contract.  The Government may order improvements separately, or concurrently with, other improvements (improvement sets).  The Government will issue tasks to the Contractor to perform analyses for improvements prior to preparation of improvement ECRs.  At Government direction, the Contractor shall describe each improvement and its impacts in an ECR in accordance with SOW section 4.5.5 and shall estimate costs and schedules associated with the ECR using Government�furnished functional specifications and interface requirements documentation, if provided. The Contractor shall participate in TIMs and proposal negotiations to definitize contract changes for improvements according to Government�approved ECRs. The Contractor shall follow the process in 4.2.2 and subsections.



4.2.2  Software Modifications 

The Contractor shall revise the latest baselined version of software to incorporate all Government-approved ECRs (section 4.5.5). The Contractor shall use IEEE/EIA 12207 as guidance for the software engineering process.



The Contractor shall update technical and management plans, and technical documentation to reflect any new or unique aspects of pertaining to these ECRs, and shall execute the Government�approved plans.  At Government direction, the Contractor shall separately track and report effort, activities, milestones, products, and metrics for these modifications. 



The Contractor shall perform a formal Factory Test in accordance with section 3.8 and subsections, with Government approved procedures.  The Contractor shall provide the Government with notification of, and access to, the Contractor’s internal engineering reviews and formal FAT for the modification. 



The Contractor shall conduct a formal Site Test in accordance with section 3.8 and subsections.  Following SAT and Government acceptance of the modification, the Contractor shall deliver to the Government the hardware, software, firmware, and documentation that meets all functional requirements for the modification (which may include a full system baseline at Government request).  



The Contractor shall update and maintain an ASDE-X baseline for each Government�accepted ECR.



The Contractor shall permit authorized FAA personnel or designees to inspect all software documentation.  The Contractor shall make available to the FAA for review, the information, practices, procedures, and/or documentation developed or purchased by the Contractor or its subcontractors in conjunction with the ASDE-X program, and allow the FAA to witness any test associated with the software development or integration.



For purposes of this contract, programmable logic devices shall also be considered software and the requirements herein shall apply.
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4.2.2.1  Software Documentation 

The Contractor shall provide documentation for Contractor developed software. Change pages shall be provided unless the affected pages are more than 25% of the document or more than 25 pages are changed, at which time a new document shall be reissued.



4.2.2.1.1  Software Requirements Specification

The Contractor shall revise the Software Requirements Specification (SRS) delivered in CLIN 001 to reflect the changes based on Government approved ECRs in accordance with F006. The SRS shall satisfy the requirements of IEEE Standard 830-1998.  Contractor format is acceptable.
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4.2.2.1.2  Software Design Description

The Contractor shall revise the Software Design Description (SDD) document developed in CLIN 001 for each CPCI documented by an SRS and shall submit the same to the Government for authentication in accordance with F007.  The revision will incorporate the changes based on Government approved ECRs. The SDD shall satisfy the requirements of IEEE Standard 1016-1998, sections 5, 6 and Annex A.  Detail design descriptions, including input and output definitions, shall be located in headers of code modules to the maximum extent practical.  Contractor format is acceptable.
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4.2.2.1.3  Software Version Description Document 

The Contractor shall revise the Software Version Description (SVD) Document developed in CLIN 001 that will identify the exact physical configuration (version) of each computer program configuration item (CPCI) contained within the ASDE-X. The revision will incorporate the changes based on Government approved ECRs. The revisions shall be provided in accordance with F008.  Contractor format is acceptable.
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4.2.3  Parameter Adaptation�tc "3.15.1  Parameter Adaptation" \f C \l 3�

The Contractor shall adapt each ASDE-X listed in Section F.  The Contractor shall start the adaptation process from the baseline parameters (section 3.2.3.4) prior to production FAT. 



4.2.4  System Problem Report (SPR) 

The Contractor shall maintain the system to identify, report, monitor, and resolve all hardware, firmware, and software problems that was established in CLIN 001.  The Contractor shall include all problems identified by both the Contractor and the FAA, and those identified by other users that have an impact on the system functionality. The Contractor shall maintain a SPR database in which each failure or problem (hardware and software) discovered is fully documented.  The SPR database shall maintain the master copy of all SPRs.  The Contractor shall provide the SPR database as a part of electronic on-line access to authorized FAA personnel (read only mode).
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4.2.5  Technical Interchange Meetings (TIM) 

The Contractor shall conduct and administratively support periodic Technical Interchange Meetings (TIMs) at the Contractor's facility.  If requested, TIMs may also be scheduled in Washington, DC, Atlantic City, NJ, or at another location approved by the FAA.  During the TIMs, the Contractor and the Government will discuss specific technical activities, including studies, test plans, test results, design issues, technical decisions, and implementation concerns to ensure continuing FAA visibility into the technical progress of the contract.
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4.2.6  Failure Reporting, Analysis, and Corrective Action

The Contractor shall establish and maintain a Failure Reporting, Analysis, and Corrective Action System (FRACAS) in accordance with MIL-STD-785 Task 104.  The system shall include any data, analysis, and corrective action required in MIL-STD-470 Task 104. Failure reporting shall commence with the start of FAT for CLIN 001 system.  Failure analysis shall be conducted to the line replaceable unit (LRU).  All maintenance time during tests shall be recorded, even if not a countable failure.  The Government shall be notified, using CDRL C004, of any failure within one working day of its occurrence.



CDRL C004  Failure Reporting, Analysis, and Corrective Action Report



4.2.7 System Refresh and Upgrade 

The Contractor shall recommend routine updates, upgrades, design modifications, and corrective performance improvements to the Government.  Government approval is required before incorporating any adaptation, update or upgrade of commercially available hardware, software or firmware. 



4.3  Quality Assurance 

The Contractor shall maintain the quality system established in CLIN 001. A Quality System Plan (QSP) shall be updated to include production considerations in accordance with B005.  The plan shall be modified during the life cycle of the contract when necessary.  The Contractor shall require that sub-tier suppliers maintain a similar quality system for achieving quality control of services and supplies provided.  All spare parts must be inspected and tested in plant, using the same procedures as the primary equipment components.
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4.4 Safety

The Contractor shall satisfy the safety requirements in section 3.4 and subsections.



4.5  Configuration Management Program 



4.5.1  Configuration Management  

The Contractor shall maintain the Configuration Management (CM) program established in CLIN 001. The Contractor shall maintain a single focal point that will serve as the primary point of contact for all communication on CM-related issues.  



The Contractor shall revise the Configuration Management Plan developed in CLIN 001 to include any production considerations including a description of how the Contractor will establish, implement, and maintain the production CM program. The plan shall be revised in accordance with B006. 



The Contractor shall maintain configuration control of hardware, software, firmware, and developmental/commercial documentation.  The Contractor shall maintain configuration control of the hardware to the LRU Level and software to the version level.
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4.5.2  Configuration Identification (CI) 

The Contractor shall maintain a Program Document Library that retains all documentation for identification, control and status accounting of all Configuration Items (CI) throughout the program life cycle.  Any item subject to replacement in the site, used without modification from a subordinate vendor, or as a serialized end items for tracking or Government acceptance purposes, shall be designated a CI.  The Contractor shall assign a discrete part number or item identification number to each Configuration Item.



The Contractor shall assign a discrete part/identification number to each software medium, (e.g., magnetic disk, tape) containing release or build type software executables.  The medium thus identified shall be inclusive and contain all software segments, thereby providing easy identification of software releases after the product baseline is established.



4.5.3  Configuration Baselines 

The Contractor shall maintain the configuration baseline and the required documentation to support this baseline. 



4.5.4  Configuration Control 

The Contractor shall apply configuration control measures to each baseline CI, and its configuration documentation.  The configuration control program shall provide effective means, as applicable, for proposing changes to CIs and ensuring implementation of the approved change. The Contractor shall prepare and deliver Engineering Change Requests, Deviations, and Waivers as required.
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4.5.5  Engineering Change Request (ECR) 

The Contractor shall maintain the engineering change control program established in CLIN 001.  The Contractor shall seek Contracting Officer concurrence prior to submitting major engineering changes.  Upon receiving concurrence from the Contracting Officer, the Contractor shall formally submit an ECR for Integrated Product Team review and approval.
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4.6  Manufacture, Assembly and Test

The Contractor shall procure/develop, document, test, and manage all system hardware provided or developed under this contract. The hardware shall be based on the production baseline resulting from the PCA in CLIN 001 plus any Government-approved ECRs (section 4.5.5). The ASDE-X production systems may consist of three configurations: 



a processor, a display, a radar and an ATIDS multilateration system (CLIN 008), 

a processor, a display, and a radar (CLIN 009), or

a processor, a display, and an ATIDS multilateration system (CLIN 010).



4.7  National Airspace Integrated Logistics Support (NAILS)

National Airspace Integrated Logistics Support (NAILS) is a disciplined, unified, and iterative management approach for integrating support considerations into system and equipment design and for developing support requirements that are consistent with readiness objectives and design.  NAILS efforts evolve throughout the entire life cycle of the system from the early stages of system concept and design to retirement and final disposition.  The following paragraphs address the NAILS requirement associated with the ASDE-X and the activities necessary to implement that support.



The Contractor shall establish and maintain a NAILS activity in accordance with this SOW and FAA Order 1800.58. “National Airspace Integrated Logistics Support Policy".  The Contractor shall conduct all NAILS related meetings, conferences, reviews, audits, and evaluations in accordance with this SOW.



4.7.1   NAILS Management

The Integrated Logistics Program shall enable the Government to support the operational ASDE-X.  The Contractor shall ensure that logistics considerations and logistics planning are integrated in the ASDE-X equipment engineering and the commercial item/NDI design/selection process.  In conducting the NAILS program, the Contractor shall designate a Logistics Manager for ASDE-X.  The Contractor’s Logistics Manager shall be at a management reporting level commensurate with managers of hardware and engineering specialty disciplines.  The Logistics Manager shall be responsible for:

a. Establishing tasks and milestones for planning, developing and validating logistics support.

b. Coordinating logistics inputs to and outputs from the Government’s Acquisition Program Manager for Logistics (APML), the National Airspace Integrated Logistics Support Management Team (NAILSMT), Subcontractors/Vendors; and with the Contractor’s internal management, engineering, manufacturing, financial, reliability, maintainability, quality control, field services, and contracts administration organizations.



4.7.1.1  NAILS Integrated Support Planning

The Contractor shall develop and deliver an Integrated Support Plan (ISP) detailing the Contractor’s approach to satisfying each NAILS requirement.  The plan shall demonstrate through narrative and schedules that the ASDE-X, when fielded, will satisfy all supportability criteria in accordance with the maintenance concept.  The logistics program shall be executed in accordance with the approved ISP.



CDRL  L001 Integrated Support Plan



4.7.1.2  National Airspace Integrated Logistics Support Management Team (NAILSMT)

The Contractor shall participate and administratively support NAILSMT meetings.  The Chairman of the NAILSMT is a Government representative.  The NAILSMT shall meet periodically to review the NAILS program.  Contractor participation is required.



The Contractor shall participate in NAILSMT meetings. The Contractor shall be responsible for meeting minutes; identifying and documenting items requiring actions; and assure participation of Subcontractor personnel, when requested by the APML.
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4.7.1.3  NAILS Meetings



4.7.1.3.1  Logistics/Provisioning Guidance Conference

The Contractor shall host and administratively support a Logistics / Provisioning Guidance Conference.  The Guidance Conference shall be no later than 30 days after the production option and shall be co�chaired by the Government and the Contractor’s Logistics Manager.  The Contractor shall provide a briefing outlining their logistics program. The Contractor and subcontractor/vendors, as determined by the Government, shall attend and participate.  The date for the provisioning conference shall be determined at the guidance conference.
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Logistics Management Information (LMI)



4.7.1.4.1  LMI Requirements

The Contractor shall develop and deliver to the Government in accordance with MIL-PRF-49506 the data products contained on the LMI Data Products Worksheet (Appendix B of MIL-PRF-49506).  The data products shall represent the system design configuration to the component level including systems, subsystems, components, assemblies, subassemblies, support and test equipment, and training required for the ASDE-X.  Temporary items (such as items used for installation that will not be left on site) are not required.  The Contractor shall adhere to the data definitions, edits, and data formats as described in MIL-PRF-49506, Appendix B.
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4.7.1.4.2  LMI Acceptance Criteria

Upon receipt of the data submittals the Government will verify that the data is documented as specified above and that it meets the data definition, edit and data format requirements of MIL-PRF-49506 and the attached worksheet to the DID.  Data will not be accepted unless:

The submitted data reflects a level of detail to the component level as specified above.

The data is verified to accurately reflect the current design configuration.

The data conforms with the delivery requirements stated in the DID.

The required data elements are provided as specified on the attached LMI Data Products Worksheet.



4.7.1.4.3  LMI Data Reviews

Contractor efforts and progress shall be reviewed at design, program and/or logistics reviews and meetings.  The Contractor shall host a LMI data review 90 days following the Logistics Guidance Conference.  Topics shall include the Contractor’s progress in LMI development and plans for future efforts.  Additional data reviews, not too exceed four each year, shall be held at the discretion of the Government.
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4.7.2  Maintenance



4.7.2.1  ASDE-X Maintenance Concept

The ASDE-X System will be maintained using a two level maintenance concept (site and depot) with second level engineering support.



Hardware will be operated and maintained on-site by Government maintenance personnel.  Site maintenance activities will include preventative maintenance, fault detection, fault isolation, and removal and replacement of faulty line replaceable units (LRUs).



Depot maintenance activities will include repair of failed LRUs and other maintenance activities not performed at the site.  The Contractor will be required to provide 7 days a week, 24 hours a day support of all sites for a priority one request.



4.7.2.1.1  Site Repair

This level of repair will consist of troubleshooting, system maintenance monitoring, system fault isolation (both remotely and locally), and correction of system failures by the removal and replacement of faulty Line Replaceable Units (LRUs). Failed or defective LRUs shall be returned to a depot level maintenance facility for repair. These actions will be performed by Government maintenance technicians.  The Contractor shall provide the site technician training, technical documentation, and site spares necessary to maintain the system. 



4.7.2.1.2  Depot Level Repair

This level will consist of failure analysis, repair or replacement of failed LRUs, and verification of restoration to a serviceable operating condition.

Contractor evaluation and repair of Depot returned assets as well as the replacement of components used for repair will be handled on a Time and Materials basis.



The Contractor shall be responsible for the complete repair or replacement of failed LRUs.  Authorization to repair shall be made by the FAALC manager (FAALCM).



The Contractor shall be responsible for responding to delivery requirements, including priority one, to deliver LRUs to the field.  Priority one requires the shipment to the designated facility to be received within 24 hours after notification.  



4.7.2.1.3  Second Level Engineering

This level of support will consist of hardware, firmware, and software engineering and maintenance; preparation of system builds and issuing system releases; documentation; database management and hardware and software configuration management for the life�cycle of the ASDE-X.  The NAS Operational Support Service (AOS) is responsible for providing this level of support and maintaining the system baseline configuration for all operational systems and equipment of the NAS.



4.7.3  Supply Support



4.7.3.1  Provisioning 

The Contractor shall perform those actions necessary for the provisioning of spares, LRUs, and piece parts required to support the ASDE-X. The Contractor shall provide access within the Contractor’s plant for Government representatives to review and examine equipment, technical documentation such as drawings, lists, and manufacturer’s specifications or reliability data relating to the ASDE-X equipment. The Contractor shall provide a technician to assist in the removal and replacement of components of the ASDE-X system on a non-destructive basis as required.  FAALC representatives shall prepare, document and assemble data for a Provisioning Conference and subsequent spares analysis and procurement.



4.7.3.1.1  Provisioning Conference

The Contractor shall support the ASDE-X Provisioning Conference.  The conference shall be held at the Contractor’s facility.  The ASDE-X Contractor and subcontractor/vendor(s) shall participate in the conference.  Upon Government review and approval, the Contractor shall procure the range and level of spares in support of site and depot operations.
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4.7.3.1.2  Provisioning Technical Documentation

The Contractor shall develop Provisioning Technical Documentation (PTD).  The Contractor shall provide an overall functional Top Down Break Down (TDBD) and overall LRU physical hardware TDBD to the Government.
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4.7.3.1.3  LRU Identification and Marking

The Contractor shall use commercial marking practices for the purposes of product identification and inventory management to control and identify ASDE-X LRUs.  The Contractor shall be responsible for marking all ASDE-X LRU components including LRU spares.  All LRU components and LRU spares shall be marked with bar code symbology that is consistent with commercial product identification.  LRU markings shall be sufficient to clearly and visually identify the LRU and the contents of an LRU package.
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4.7.3.1.4  Level of Repair Analysis (LORA)  

The Contractor shall prepare a level of repair analysis using the Government provided software program NAS Level of Repair Analysis (NASLORA) or a Government approved program, to identify the most cost effective repair strategy.
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4.7.3.2  Sparing



4.7.3.2.1  Site Spares List

The Contractor shall develop and submit for Government approval a recommended site spares list.  A set of site spares, as a minimum, shall consist of a set of line replaceable units (LRUs), removable modules, common and bulk items, or any other parts necessary to perform site maintenance. 



Upon Government approval of the site spares list, the Contractor shall be required to deliver the approved range and quantity of site spares to each site.  The Government reserves the right to procure all, part, or none of the items, or procure them incrementally as contract options.
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4.7.3.2.2  Depot Level LRU List

The Contractor shall recommend a range and quantity of depot spares and LRUs required to support depot operations for the fully deployed ASDE-X.  After Government approval, the Contractor shall acquire and deliver the parts to the Contractor’s depot repair facility.  The Government reserves the right to procure all, part, or none of the items, or procure them incrementally as contract options.
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4.7.3.2.3  Piece Part  List

The Contractor shall identify and prepare a recommended listing of piece parts required to support repairs at a depot activity.  The Government reserves the right to procure all, part, or none of the items, or procure them incrementally as contract options.
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4.7.4  Support and Test Equipment List

The Contractor shall identify all site and depot common and peculiar tools, handling, support and test equipment required to support ASDE-X.  This shall specify the equipment recommended for site support, depot repair efforts, and second level engineering support. 
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4.7.5  Technical Data

The Contractor shall provide technical data (drawings,  technical instruction books, users manuals, etc.) for any new or modified items approved for use by the Government.



4.7.5.1  Copyrighted Material

Contractor developed material shall be free from all encumbrances which prohibit their reproduction or use by the Government.  This includes, but is not limited to, copyrighted, registered documentation and software manuals, training documents, and drawings.



The Contractor shall attempt to obtain copyright releases for all commercial documentation.  The Contractor shall identify which Commercial documentation is and is not free from encumbrances, which prohibit their reproduction or use by the Government.



4.7.5.2  Technical Instruction Books

The Contractor shall identify, develop, acquire, and deliver technical instruction books (TIBs) to support testing and hardware/software operations and maintenance for ASDE-X.  TIBs shall include operation and maintenance instructions, as well as all required test and support equipment.  For developed items, the TIBs shall be to the level necessary for the FAA technicians to test, fault detect, fault isolate, perform repairs, retest, and validate the items as ready for issue.  Site level TIBs shall be written to the LRU level, and depot level TIBS shall be to the component level.



The Contractor shall provide these TIBS on CD ROMS and in hard copy format to allow the field technicians access to the complete TIBs while performing repairs. 



4.7.5.2.1 Commercial Manuals



4.7.5.2.1.1  Commercial Item Hardware and Commercially Available Software Technical Instruction Books

The Contractor shall provide technical instruction books and manuals for all commercial item hardware and Commercially Available Software (CAS).  The Contractor shall provide supplements to existing commercial item Hardware and Software manuals. 
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4.7.5.2.2  Developed Manuals



4.7.5.2.2.1  Technical Instruction Books (TIB)

The Contractor shall develop technical instruction books to support operations and maintenance of the ASDE-X.  Each TIB shall be stand alone document and bound as a separate volume.  The Government will conduct In�Process Reviews (IPRs) of technical instruction books at the 30 percent, 60 percent, and 90 percent stages of completion.



The technical instruction books the Contractor shall develop include:  Operator’s Manual, Site-Level Maintenance Instruction Book, Software User’s Manual, Software Maintenance Manual, and Diagnostics Manual. 



4.7.5.2.2.1.1  Operator's Manual

The Contractor shall develop an operator’s manual that will provide a thorough description of the uses of the equipment. The operator’s manual shall clearly indicate their relationship to other manuals and documentation, describe the function of all operator controls, describe the use of all peripheral equipment (including immediate interface equipment), and provide detailed operating procedures.
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4.7.5.2.2.1.2 Site-Level Maintenance Instruction Book

The level of detail for the site�level maintenance instruction book shall be sufficient to allow maintenance personnel to fault isolate, troubleshoot, and perform maintenance to the LRU level on the system and interfaces with external systems.  The Contractor shall include in this instruction book, theory of operation, system level maintenance, preventive and corrective maintenance actions, and interfaces with other systems. 
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4.7.5.2.2.1.3  Software User's Manual

The Contractor shall prepare a document with instructions sufficient to provide the user with information to execute the software of the ASDE�X.  The Contractor shall prepare a Software User’s Manual (SUM) that satisfies the task-oriented instructional mode requirements of IEEE Standard 1063-87.  The Contractor shall validate the SUM in accordance with FAA-D-2494. Contractor format is acceptable. 
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4.7.5.2.2.1.4  Software Maintenance Manual

The Contractor shall develop a Software Maintenance Manual (SMM) that will provide maintenance programmer personnel with information necessary to effectively maintain each CPCI of the ASDE-X.  The SMM shall include development tool installation and setup, CPCI build procedures, and firmware programming/CPCI installation instructions.  The SMM shall identify the software programming environment, peripherals, memory, compilers, assemblers, and linkers.  In addition, all software development tools including hardware and software shall be identified.  The SMM shall satisfy the task-oriented instructional mode requirements of IEEE Standard 1063-87.  The Contractor shall validate the SMM in accordance with FAA-D-2494.  Contractor format is acceptable.
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4.7.5.2.2.1.5 Software Diagnostics Manual

The Contractor shall prepare a document with instructions sufficient to provide user/maintenance personnel with procedures and information necessary to identify a malfunction.  The Contractor shall prepare a Software Diagnostics Manual (SDM) that satisfies the task-oriented instructional mode requirements of IEEE Standard 1063-87.  The Contractor shall validate the SDM in accordance with FAA-D-2494. Contractor format is acceptable. 
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4.7.5.2.3  Validation and Verification



4.7.5.2.3.1  Technical Manual Validation Completion Report

The Contractor shall validate all ASDE-X developed technical instruction books (TIBs) as specified in the ISP.  Validation shall be conducted by actual performance unless written authority is obtained from the Government to use simulation for selected procedures.  Validation entails the actual performance of operating and maintenance procedures including checkout, calibration, alignment, schedule/unscheduled removal and replacement instructions, assembly/disassembly, and associated checklists by Contractor personnel.  The Government reserves the right to witness each procedure.  Upon completion of the TM validation, the Contractor shall prepare and submit a Technical Manual Validation Completion Report.
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4.7.5.2.3.2  Verification

The Contractor shall provide engineering and technical assistance support during Government verification of all developed ASDE-X technical instruction books.



4.7.5.3  Technical Drawings and Associated Lists

The Contractor shall develop technical drawings and data for the implementation and support of the ASDE-X.  



4.7.5.3.1  Technical Drawings and Associated Lists

The Contractor shall develop an engineering drawing tree to identify all items to be delivered as part of the drawing package. 
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4.7.5.3.2  Master Pattern and Plan View of Parts Layout

For each developed printed circuit board the Contractor shall provide a master pattern and plan view of the parts layout. 
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4.7.5.3.3  ROM and PROM Data

The Contractor shall provide the program data for read only memories and programmable read only memories to reflect the digital information content of all firmware designed into the system.
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4.7.5.3.4  Hardware Product Specification

The Contractor shall develop a hardware product specification to assist in the provisioning and configuration audit processes.  This specification shall be developed to the LRU level and contain sufficient data to provide the Government the information needed to procure the items from commercial and other sources.
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4.7.5.3.5  COTS Drawings

For all commercial items associated with the ASDE-X, the Contractor shall provide all vendor supplied commercial drawings, technical documentation and source control documents.  The Contractor shall not be expected to provide commercial drawings other than what is normally provided by the vendor. 
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4.7.5.3.6  Product Drawings

For developed items, the Contractor shall provide product drawings in accordance with MIL-D-28000A, Initial Graphic Exchange Specification (IGES) Class 2 & 3 and associated lists shall be in accordance with MIL-T-31000 paragraph 3.6.3. 



Basic elements required for Product Drawings and Associated Lists are:

	1.  Drawing index by part number and drawing tree of LRUs

	2.  The drawing package to include the following:

		a.  	Detail drawing of part and/or assembly

		b.  	Performance data of part and/or assembly

		c.  	Dimensions and tolerance data

		d.  	Manufacturing process

		e.  	Input and output parameters*

		f.  	Schematics (detail not just block diagram)

		g.  	Mechanical and electrical connections

		h.  	Reference to next higher assembly used on

		i.  	Detail parts list for part and/or assembly

		j.  	Details of materials used, form and finish

		k.  	Test setup and equipment used to do testing

		l.  	Test data sheet, calibration information, quality control information

		m.  	Camera ready art work for silk screen, printed wiring boards, nameplates and etc.

		n.  	Drilling schedule for printed wiring boards or sheet metal layout and drilling tapes

		o.  	Detail parts list for part and/or assembly identifying each part of the assembly

		p. 	OEM (Original Equipment Manufacturer) Information, name of manufacturer, his part number, address, 	phone number, etc.

		q.  	If applicable FLA, EPROM, PROM, data, including blank chip information, source code, and a master programmed device

		r.  	Cable drawings with a complete parts break down and wiring run list

		s.  	Wiring list for wire wrapped printed circuit boards (to from list) and media for generating program (paper tape, IBM cards, etc.)



*  For CCA, the ATE (Automatic Test Equipment) test program sets may suffice for this requirement.
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4.7.5.3.7  Commercial-Off-The-Shelf Hardware Description Document

The Contractor shall provide a COTS hardware description document for use in provisioning and baselining the system. This document shall be developed to the LRU level and contain sufficient data (such as input/output specifications, performance specifications, dimensions, etc.) to provide the Government the information needed to procure the items from commercial and other sources.
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4.7.5.3.8  Subscription Services

For all NDI and the CAS, the Contractor shall:

a.  Maintain a subscription service with the suppliers of the NDI or commercially available software for product upgrades or changes.

b.  Identify the subscription services to the Government via a letter to the CO for the purpose of the Government acquiring services after acceptance of the system.



4.7.5.3.9  Notification of Changes

The Contractor shall submit to the Government a Notification of Change to the commercially acquired NDIs.  The notification shall identify each Field Change Order, System Enhancement, or In�Line Manufacturing Change affecting all equipment contained in the ASDE-X.
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4.7.6  Training and Training Support



4.7.6.1  Implementation

The Contractor shall provide training data, course and materials for the ASDE-X.  The Contractor shall plan and implement a training program utilizing commercially available training materials to the maximum extent possible.  As a minimum, training materials shall include copies of instructor guides, student guides, student achievement tests, student handouts, and classroom media materials.  The Contractor shall develop any supplemental training and training materials using a systematic training development process in accordance with FAA-STD-028 to satisfy ASDE-X training requirements.  The Contractor's training program shall be modular in design.  Each module shall address a single major topic or several closely related topics that provide a logical training sequence the first module being the overview lesson.  The Contractor shall correct any errors, omissions, and deficiencies in the review course materials that were discovered during the First Course Conduct.  Subsequent classes will not commence until all corrections have been entered and approved by the Government.  The Contractor shall furnish, revise, and maintain all course management materials, curriculum materials, and courseware until all Contractor conducted training has been completed.



Contractor personnel selected for course development shall have prior training and experience in training course development and conduct.



Federal holidays shall not be class days and shall not be absorbed in the overall training course length.



4.7.6.1.1  Objectives

The ASDE-X training program will enable:  



a.  The Government test organization to conduct test and evaluation activities.



b.  Government instructors to conduct follow-on site Operations and Maintenance training; Air Traffic control Training on-site; and Government maintenance personnel to perform maintenance and certification.



c.  Government personnel to perform second level hardware and software maintenance.



4.7.6.1.2  Meetings

Training meetings shall be held as required to ensure effective resolution of training issues.  The Contractor shall plan on a total of three (3) meetings to be held at the Contractor's facility and/or in Oklahoma City, Oklahoma.



The Contractor  shall conduct all training conferences, meetings, review, audits, and evaluations in accordance with this SOW.
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4.7.6.1.3  Training Guidance Conference

Training shall be discussed as part of the contract post award training guidance conference that shall be held no later than 30 days after contract award in accordance with FAA-STD-028.  The Contractor  shall be prepared to discuss the Contractor's Proposal for Training (submitted as part of the proposal), the proposed course development methods, and the requirements associated with each required deliverable at the Training Guidance Conference.

The conference will be co-chaired by the Contractor and the Government.
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4.7.6.1.4  Copyrighted Materials

All materials shall be free from all encumbrances that prohibit their reproduction or use by the Government for training purposes.  This includes but is not limited to copyrighted, registered documentation and software.  All material developed for the Government by Contractors shall be the sole property of the Government and shall not be used by the Contractor for any purpose other than those in the contract unless approved by the Government.  The Contractor shall provide a letter of release for copyrighted materials which permits Government reproduction "For Training Purposes Only."  In this way, the Contractor shall insure that the Government receives authorization to copy all material and documents used for training.



4.7.6.1.5  Commercial Off-The-Shelf  (COTS) Training Materials

When the Contractor proposes COTS training materials for a course or any part of a course, the Contractor shall identify COTS training materials as a section of the proposal.  This information shall include:



Proposed COTS Training Materials

Target Population

Tailoring Requirements

Content Overview

COTS Course Outline

Materials List

Special Equipment

References

COTS Course Validation Procedures



COTS training materials proposed for use by the Contractor shall require Government approval.  The Government will assess COTS training material after contract award when the Contractor submits the COTS Training Material Report, FAA-STD-028, DID-12.  If COTS is unavailable or unacceptable to the Government, training shall be develop using FAA-STD-028.
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4.7.6.1.6  Access to Contractor's Facilities and Data

The Contractor shall permit Government training personnel and/or their designated representatives full access to the Contractor’s training and non-production facilities, for training development purposes.  The Contractor shall grant access to any training development organization under contract to the Government to develop or assist in training program development. The Contractor shall provide Government personnel or their designated representative’s access to any data that will become property of the Government.  This access shall include data on system or equipment hardware, software, and firmware.



4.7.6.2  Airway Facilities (AF) Training



4.7.6.2.1  Airway Facilities (AF) Training Development

This section addresses specific requirements within the training development process.  The Contractor shall develop Airway Facilities training in accordance with FAA-STD-028.  Training shall mirror the functions of a field system and shall incorporate operational field software.  



The requirements of this section, unless otherwise stated, shall apply to training developed and administered for AF maintenance.



Following contract award, the Contractor shall prepare and submit for Government approval a Task and Skills Analysis (TASA) in accordance with FAA-STD-028.  The TASA shall separately address all task areas that require training.  The TASA shall be organized by type of behavior such as installation, initialization, system operation, and troubleshooting.



When approved, the TASA will be subjected to a Government media analysis to determine the recommended delivery and media for each iteration of training.  This analysis will also include any COTS training materials submitted by the Contractor as part of the proposal for training.  Information derived from this analysis will become part of a training program report that will provide direction to the Contractor regarding training program development and strategy.



The Contractor shall prepare and submit an ASDE-X Training Development Plan (TDP) for Government approval that shall address the Contractor's approach to training development as directed by FAA-STD-028.  



The Contractor shall conduct a Course Walk-Through and a Developmental Tryout.  The Contractor shall conduct five (5) iterations of the AF Hardware Maintenance course with an option for five (5) more conducts at the FAA Academy.  The first class is the First Course Conduct.  Any deficiencies or discrepancies encountered while conducting the Developmental Tryout shall be resolved prior to conducting the First Course Conduct.  The Contractor shall prepare a Course Report at the conclusion of the First Course Conduct.  Prior to the conduct of the second class, any errors in the course report shall be resolved.  The Contractor-conducted classes shall have a maximum class size of eight (8) students.  The Contractor shall provide each student with a complete set of student materials.  The Government intends to transition conduct of training to the Academy after the first five (5) conducts or any additional portion thereof up to ten (10) conducts contingent upon Government requirements.  In addition to formal classroom instruction, training shall include sufficient student hands-on laboratory time.



In addition, the Contractor shall develop a Theory of Operations Exam in accordance with FAA-D-2706 and a Performance Exam in accordance with FAA-STD-2781.



The Contractor shall deliver a Certificate of Training to each course graduate.
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If the Contractor develops Computer-Based Instruction (CBI) courses, the Contractor shall also develop the specifications, testing criteria and methods and specific documentation on how to use that training.
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4.7.6.2.2 Training Evaluation

The End of Course Evaluation Questionnaire in accordance with FAA-STD-028 shall be submitted to students after class conduct using figure 27-4 in FAA-STD-028 for guidance.  The results from the questionnaire will be provided in the comments sections of the Course Report after the First Course Conduct.  The results from questionnaires administered after subsequent courses shall be forwarded to the COTR.
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4.7.6.2.3  Training Content and Outcomes

The Contractor-developed training for Government hardware maintenance personnel shall include the training content and outcomes listed below.  The number of iterations shall be stated in the contract.  The prerequisite is 42058, Modern Radar Concepts.



4.7.6.2.3.1  Training Content

The course content shall include the following as a minimum:



System Overview

Theory of system operation

Block and Functional Diagram

ASDE-X Workstation Operation

Operating System

Test Equipment Operation

General Algorithm flow

Testing and System Troubleshooting

Fault Isolation and Diagnostics to the LRU Level

RMMS Operation



4.7.6.2.3.2  Training Outcomes

Specific tasks to be addressed shall include the following as a minimum:

Identify an overview of system operation

Perform operational/functional checks in accordance with the manufacturer's instructions

Perform routine periodic/preventive maintenance utilizing the checks and procedures established for the ASDE-X

Conduct fault isolation and diagnostics procedures for failures to the LRU level

Remove and replace faulty LRUs

Perform all required adjustments to restore the system to operational service following removal of LRUs

Demonstrate the ability to perform configuration, restoration, and certification of service



4.7.6.2.4   Training Equipment and Materials

The ASDE-X contract for the delivery of training services shall state whether training equipment is Contractor furnished or Government furnished.  Any system furnished for training shall include all special tools, test equipment, and support equipment required to provide the end product or service.  The system or equipment shall duplicate to the maximum extent possible the actual operating environment.



Any CBI courseware/software submitted by the Contractor shall be on CD-ROM format that is compatible with FAA CBI--CD-ROM delivery standards.  The courseware will be fully compatible and operable on the standard FAA CBI student platform.



All printed or electronic training courseware shall be in the same format and delivery medium as the ASDE-X Technical Instruction Books.  Final training materials shall be delivered in hard copy format and on electronic media that is compatible with and operable on FAA platforms.



4.7.6.2.4.1  Contractor Furnished Training Equipment

All special tools, test equipment, and support equipment necessary to conduct training, but not furnished as part of a standard installation, shall be provided by the Contractor.  Pre-faulted LRUs and components (printed circuit boards, power supplies, cables, etc.) shall be included as training equipment.  The Contractor shall maintain all training equipment in an operable and usable condition during the training course except for planned disassembly and fault isolation training exercises.  The Contractor shall notify the Government COTR if training equipment is inoperable and/or unusable.  If Contractor furnished training equipment is to be returned to stock for subsequent delivery to the Government, the Contractor shall keep configuration management records on the equipment in accordance with FAA-STD-028, paragraph 4.9. Any training aids, demonstration items, charts, mock-ups, etc., used in training shall be provided to the Government at the conclusion of Contractor training.



4.7.6.2.4.2  Instructional Materials

The Contractor shall develop instructional media materials used for training and provide technical manuals.  All audiovisual aids, illustrations, drawings, charts and tables used for instruction shall be provided to the Government.  These items shall be of a quality suitable for reproduction.  All final training materials shall be delivered in master reproducible hard copy form and on electronic media that is compatible with current FAA Academy software applications.  After the last Contractor conducted course, the Contractor shall provide to the Government copies of all training materials that incorporate all Government-approved revisions.



One complete set of technical instruction books per student shall be made available as reference material as part of each course conduct.  At the conclusion of each class, students will retain all student course materials issued to them.



4.7.6.3  Second Level Engineering Training



4.7.6.3.1  Second Level Engineering Training Development

This course shall support the Program Support Facility (PSF), AOS-230, by providing advanced user training and software instruction necessary to maintain the ASDE-X system.  The training materials shall be developed in Contractor format, using best commercial practices, and using FAA-STD-028B as a guide for Instructional System Design (ISD) methodology.  Training content shall ensure that AOS personnel achieve a level of competency needed to perform their respective duties.



The Contractor shall prepare a training program to provide the knowledge and skills to support the ASDE-X second level engineering maintenance program in accordance with this SOW.



Training shall be modular in nature.   Each module shall address a single major topic, or several closely related topics, as contained in the training outcomes, which provide a logical training sequence. The Contractor shall correct any errors, omissions, and deficiencies in the revised course materials, which were discovered during the Government review prior to training.  Classroom instruction shall be supported by lab exercises.



When the Contractor proposes commercial off-the-shelf training materials for a course or any part of a course, the Contractor shall identify COTS training materials as a section of the proposal. This information shall include:



Proposed COTS Training Materials

Content Overview 

COTS Course Outline



COTS training materials proposed for use by the Contractor shall require Government approval.



One complete set of technical reference materials (including, but not limited to, technical instruction books, course handouts, student materials, etc.) per student shall be made available as part of course conduct.  Students shall be provided documentation to support all topics presented during the course conduct.  At the conclusion of each class, students shall retain all student course materials issued to them.
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CDRL  T003  Task And Skill Analysis Report

CDRL  T020  Training Material Development

CDRL  T021  Training Material Test Package



The Contractor shall develop instructional media materials to support delivered training.  Course materials shall include, but not be limited to:



Instructor lesson plans

Student materials	

Media materials

End of Course Examination

COTS training materials

End of course questionnaire

Certificate of training



All audiovisual aids, illustrations, drawings, charts, and tables used for instruction shall be provided to the Government on electronic media that is compatible with current FAA Academy software applications.



4.7.6.3.2  Second Level Engineering Training Outcomes

These training outcomes may be developed as stand alone modules or may be combined to form modules.  Additional outcomes may be identified as training development matures.

 

At the conclusion of the course, the student shall be able to:



Demonstrate a detailed understanding of overall system operation

Demonstrate a detailed understanding of the operation of ASDE-X software and screens

Understand the operating system extensions, drivers, and any modifications made to the operating system

Demonstrate ability to use applicable software diagnostics and analysis tools

Optimize ASDE-X 

Understand the configuration management procedures used

Discriminate between hardware and software problems

Understand the software maintenance tools 

Conduct fault isolation and diagnostics procedures for failures

Execute diagnostic and error reporting modules (including interpreting and analyzing error and/or configuration messages)



4.7.6.3.3  Training Evaluation

A Government furnished End-of-Course Evaluation Questionnaire will be submitted to students at the conclusion of training.  Completed questionnaires shall be submitted to AFZ-100.  



CDRL  T022  End-of-Course Evaluation Questionnaire



4.7.6.3.4  Second Level Engineering Training Implementation

The Contractor shall conduct one (1) iteration of Second Level Maintenance Training Course at the PSF 10 months after delivery of the first site’s system.  The course shall provide information that allows Government engineers/technicians to perform second level hardware and software maintenance.  The Contractor shall provide a complete set of all approved course materials to each student.   The class size shall be no more than 8 individuals and shall be conducted at the FAA Aeronautical Center, Oklahoma City, Oklahoma.



Federal holidays shall not be class days and shall not be absorbed in the overall training course length.



The Contractor shall deliver a Certificate of Training to each course graduate.



CDRL  T014  Certificate Of Training



4.7.6.3.5  Second Level Engineering Training Equipment and Material

The Contractor shall deliver training services including training equipment to the Program Support Facility at Oklahoma City, Ok.  Any equipment furnished for training shall include all special tools, test equipment, and support equipment required to provide the end product or service.  The system or equipment shall duplicate to the maximum extent possible the actual operating environment.



All special tools, test equipment, and support equipment necessary to conduct training, but not furnished, as part of a standard installation shall be provided by the Contractor.  ASO-230 will maintain all training equipment in operable and usable condition during the training course except for planned disassembly and fault isolation training exercises.  The Contractor shall notify ASO-230 immediately if training equipment is inoperable and/or unusable.  If Contractor furnished training equipment is to be returned to stock for subsequent delivery to the Government, the Contractor shall keep configuration management records on the equipment in accordance with FAA-STD-021, paragraph 4.9. Any training aids, demonstration items, charts, mock-ups, etc., used in training shall be provided to the Government at the conclusion of Contractor training.



4.7.6.3.6  Second Level Engineering Technical Officer's Training Representative

The Airway Facilities training representative for the services and materials provided by the Contractor to meet the training requirements of this SOW is:



	Federal Aviation Administration

	New Equipment Training Program Manager, AFZ-100

	800 Independence Ave., S.W.

	Washington, D.C. 20591	



The alternate Airway Facilities training representative for the services and materials provided by the Contractor to meet the training requirements of this SOW is:



	Mike Monroney Aeronautical Center

	6500 S. MacArthur Blvd.

	Attn:  National Airway Systems Engineering Division

		Surveillance Branch, AOS-230

	Oklahoma City, Oklahoma 73125



4.7.6.4   Air Traffic Control (ATC) Cadre Training



4.7.6.4.1  ATC Training Development

This section addresses specific requirements within the training development process.  The Contractor shall develop Air Traffic Control training in accordance with FAA-STD-028.  Training shall mirror the functions of a field system and shall incorporate operational field software.  



The requirements of this section, unless otherwise stated, shall apply to training developed and administered for ATC operations.



Following contract award, the Contractor shall prepare and submit for Government approval a Task and Skills Analysis (TASA) in accordance with FAA-STD-028.  The TASA shall separately address all task areas that require training.  The TASA shall be organized by type of behavior such as installation, initialization, system operation, and troubleshooting.



When approved, the TASA will be subjected to a Government media analysis to determine the recommended delivery and media for each iteration of training.  This analysis will also include any COTS training materials submitted by the Contractor as part of the proposal for training.  Information derived from this analysis will become part of a training program report that will provide direction to the Contractor regarding training program development and strategy. 



The Contractor shall prepare and submit an ASDE-X Training Development Plan (TDP) for Government approval that shall address the Contractor's approach to training development as directed by FAA-STD-028.



The Contractor shall conduct a Course Walk-Through and a Developmental Tryout.  The Contractor shall conduct five (5) iterations of the ATC Cadre course with an option for five (5) more conducts at the Program Support Facility (PSF), AOS-230, Oklahoma City.  The first class is the First Course Conduct.  Any deficiencies or discrepancies encountered while conducting the Developmental Tryout shall be resolved prior to conducting the First Course Conduct.  The Contractor shall prepare a Course Report at the conclusion of the First Course Conduct.  Prior to the conduct of the second class, any errors in the course report shall be resolved.  The Contractor-conducted classes shall have a maximum class size of eight (8) students.  The Contractor shall provide each student with a complete set of student materials.  The Government intends to transition conduct of training to the Academy after the first five (5) conducts or any additional portion thereof up to ten (10) conducts contingent upon Government requirements.  In addition to formal classroom instruction, training shall include sufficient student hands-on laboratory time.



The Contractor shall deliver a Certificate of Training to each course graduate.



The following CDRLs are required for training development:



CDRL  T002  Training Development Plan (TDP)

CDRL  T003  Task and Skills Analysis (TASA) Report

CDRL  T004  Course Design Guide (CDG)

CDRL  T005  Student Achievement Test

CDRL  T006  Lesson Plan

CDRL  T007  Student Materials

CDRL  T008  On-The-Job Training Instructor Handbook

CDRL  T009  Developmental Tryout

CDRL  T010  Course Walk-Through

CDRL  T011  First Course Conduct and Validation Report

CDRL  T014  Certificate of Training 

CDRL  T023  CBI Courseware

If the Contractor develops CBI-Based Instruction (CBI) courses, the Contractor shall also develop the specifications, testing criteria, methods and specific documentation with respect to the use of that training.



CDRL  T015  CBI Lesson Specifications

CDRL  T016  Plan for CBI Testing

CDRL  T017  CBI Validation Plan and Validation Report

CDRL  T018  CBI Program Documentation



4.7.6.4.2  Training Evaluation

The End of Course Evaluation Questionnaire shall be prepared in accordance with FAA-STD-028 and shall be submitted to students after class conduct.  The results from the questionnaire will be provided in the comments sections of the Course Report after the First Course Conduct.  The results from the questionnaires after each course conduct shall be forwarded to the COTR.



CDRL  T011   First Course Conduct and Validation Report



4.7.6.4.3  Training Content and Outcomes

The Contractor-developed training for ATC cadre personnel shall include the training content and outcomes listed below.  The number of iterations shall be stated in the contract. 



4.7.6.4.3.1  Training Content

The course content shall include the following as a minimum:



Operating System and Components

System Interfaces

Display Presentations and Menus

Display Mapping and Adaptation

Collision Safety Logic Alerts

Data tagging



4.7.6.4.3.2  Training Outcomes

Specific tasks to be addressed shall include the following as a minimum:



Operate and demonstrate the use of the ASDE-X

Identify caution and warning alerts

Identify targets and track position and velocity information

Demonstrate data tagging

Demonstrate modifications to data tagging

Demonstrate adding temporary map areas, map alphanumeric data, and add remarks to map

Differentiate between aircraft and vehicles



4.7.6.4.4  Training Equipment and Material

The ASDE-X contract for the delivery of training services shall state whether training equipment is Contractor furnished or Government furnished.  Any system furnished for training shall include all special tools, test equipment, and support equipment required to provide the end product or service.  The system or equipment shall duplicate to the maximum extent possible the actual operating environment.



Any CBI courseware/software submitted by the Contractor shall be on CD-ROM format that is compatible with FAA CBI CD-ROM delivery standards.  The courseware will be fully compatible and operable on the standard FAA CBI student platform.



All printed or electronic training courseware shall be in the same format and delivery medium as the ASDE-X Technical Instruction Books.  Final training materials shall be delivered in hard copy format and on electronic media that is compatible with and operable on FAA platforms.



4.7.6.4.4.1  Contractor Furnished Training Equipment

All special tools, test equipment, and support equipment necessary to conduct training, but not furnished as part of a standard installation, shall be provided by the Contractor.  AOS-230 shall maintain all training equipment in an operable and usable condition during the training course.  The Contractor shall notify the COTR if training equipment is inoperable and/or unusable.  If Contractor furnished training equipment is to be returned to stock for subsequent delivery to the Government, the Contractor shall keep configuration management records on the equipment in accordance with FAA-STD-028, paragraph 4.9. Any training aids, demonstration items, charts, mock-ups, etc., used in training shall be provided to the Government at the conclusion of Contractor training.



4.7.6.4.4.2  Instructional Materials

The Contractor shall develop instructional media materials used for training and provide technical manuals.  All audiovisual aids, illustrations, drawings, charts and tables used for instruction shall be provided to the Government.  These items shall be of a quality suitable for reproduction.  All final training materials shall be delivered in master reproducible hard copy form and on electronic media that is compatible with current FAA Academy software applications.  After the last Contractor conducted course, the Contractor shall provide to the Government copies of all training materials that incorporate all Government-approved revisions.



One complete set of technical instruction books per student shall be made available as reference material as part of each course conduct.  At the conclusion of each class, students will retain all student course materials issued to them.



4.7.6.5  Depot Repair/Support Training

The Contractor shall develop a component-level training program on SRUs that make up the system.  The training shall include repair procedures and depot-level specifications, the use of special tools and test equipment, operational system troubleshooting and repair techniques.  It shall also include the operation and maintenance of peculiar test equipment, new or modified Automatic Test Equipment (ATE), ASDE-X-unique commercial test equipment, diagnostic test-beds and software operations in support of the repair and maintenance of the SRUs.  The ATE training shall be a separate training module.  The students for the ATE training may not necessarily be the same students as for the component-level training. 



4.7.6.5.1  Training Content

Training content shall be:

Theory of operation

LRU and SRU repair

System diagnostics

Test verification

Use of software tools

Use of depot level test equipment

Digital processor

	Interface theory

Main signal flow

Test points

Testing procedures



The Contractor shall provide training manuals that reflect the theory of operation for use in training personnel for depot level maintenance and repair. The prerequisite for this training is the ASDE-X hardware course.  This training shall be developed using Best Commercial Practices.  



The Contractor shall deliver a Certificate of Training to each course graduate.



4.7.7  Contractor Support and Services

The Contractor shall provide support and services in accordance with the provisions in this SOW for complete supply support which includes stocking, storing, issuing, receipting of LRUs and the repair of returned LRUs from the field. 



The Contractor shall provide site, depot and second level engineering support services as described in this SOW.



4.7.7.1  Definitions

The following definitions are applicable and are included for information only:



	a. Exchange and Repair Item. Any hardware LRU, except expendable, when unserviceable, is returned to the Contractor after a serviceable replacement. The designation of an item of supply as E&R indicates the logistic status assigned for inventory management purposes rather than the physical condition of an item. A serviceable item is sent from the Contractor to an Government facility upon request by the FAALC inventory manager and an unserviceable item is returned to the repair facility (Contractor) in exchange for the serviceable item, unless otherwise authorized. In most cases these items will consist of critical supply LRUs (i.e., high value and/or special manufacture).



	b. Expendable Item. Any hardware LRU, except E&R, that can be removed and replaced to restore the system. An expendable LRU possesses characteristics, qualities, and low cost that make it uneconomical to restore the defective LRU.



	c. Line Replaceable Unit. An LRU is defined as an item that may consist of a unit, an assembly (circuit card assembly, electronic component assembly, etc.), a subassembly, or a part, that is removed and replaced at the site maintenance level in order to restore the system/equipment to its operational status.  An LRU can be either an E&R item or an expendable item.



	d.  Piece Part.  The lowest item of assembly that can be removed or repaired on an Shop Replaceable Unit (SRU).



	e. Repairable. The condition of an item that can be returned to service after repair or rework in accordance with procedures, tolerances, and limits established by the overhaul and repair instructions issued by the item manufacturer, or as otherwise authorized under the provisions of the Government regulations.



	f. Serviceable. The condition of an item in a good state of preservation that can be placed in service in accordance with applicable manufacturers overhaul limits and instructions and/or pertinent regulations of the Government without repair.



	g.  Shop Replaceable Unit.  An SRU is defined as an item that may consist of a unit, assemblies, and piece parts that are removed or replaced at an intermediate or depot maintenance level.  An LRU may consist of one or several SRUs.



	h. Test. A test or check of equipment in its operational (or functional) environment, using equipment, procedures, and limits specified in applicable authorized manufacturer publications, manuals, and specifications and technical orders or Government authorized changes in procedures and limits.



4.7.7.2  Contractor Support



4.7.7.2.1  CLIN 001 Support (option)

If this option is exercised, the Contractor shall provide full maintenance support at the ASDE-X CLIN 001 site.  This support shall include site level maintenance, depot repairs, and second level engineering support.  This support shall be provided for one year starting at the completion of the support described in section 3.7. 



4.7.7.2.2  Second Level Engineering Support Service (AOS)

The Contractor shall provide ASDE-X hardware and software second level engineering support to the Operational Support Service (AOS) to assist in fault determination and restoring the system to an operational condition.  This support is normally used by AOS in the event a problem exists which cannot be resolved by the AOS technician..  



Second level engineering support services shall include:

a.  Services for the restoration, integration, optimization, and maintenance of the system.

b.  Site restoration assistance to field personnel.

c.  Development, prototype and production assistance, testing, and introduction of engineering solutions in response to problem reports and approved case files.

d.  Configuration and documentation maintenance, release, and control.

e.  Assuring the supportability of system software releases before they are deployed into the NAS.



The hardware and software engineering support service shall be available for normal working hours of 40 hours per week.  The Government may require support services other than normal working hours.  This will include weekends.  The Contractor shall certify that all Contractor personnel are fully trained and qualified to provide the above engineering support services.  Training for all engineering support services shall be the responsibility of the Contractor.



4.7.7.2.2.1 Program Support Facility (PSF)  

The Contractor shall provide ADSE-X hardware and software to AOS for use in determining and solving system problems in the field.  The Contractor shall provide hardware and software maintenance support to this facility.  Following Government acceptance of the PSF Contractor support shall extend for a one year period with 7 one year options.  Contractor software maintenance services shall include software installations, upgrades, testing, preventive maintenance, and corrective maintenance under the management of the Operational Support Service (AOS). 



The PSF shall be used to perform life cycle engineering support of the ASDE-X software, firmware, hardware, and documentation.  All software and equipment required for the development, test, and maintenance of the ASDE-X operational and off-line software shall be delivered as part of the PSF.  The PSF shall reside at the FAA Aeronautical Center for use by AOS.



The Contractor shall certify that all Contractor personnel are fully trained and qualified to perform the required maintenance support.  Training for all Contractor provided services shall be the responsibility of the Contractor.



4.7.7.2.2.1.1  Second Level Engineering Tools

The Contractor shall provide the second level engineering tools identified by the Contractor such as: system performance tools, and site adaptation generation tools.



4.7.7.2.2.1.2  Software Tools and Source Code

The Contractor shall provide one licensed copy of all software development tools identified in the Software Maintenance Manual that were not delivered in CLIN 001, or that have changed since CLIN 001 delivery.  



The Contractor shall provide source code, as updated to include changes described in section 4.2.1, for all non-proprietary, Contractor-generated ASDE-X operational, support, including developmental, tools, Second Level Engineering Tools, Simulation Computer, and test support software including source code listings. The Contractor shall also provide all software programs used to develop required test data, technical design data, or documentation data. Software development files shall be included.  In addition, the Contractor shall provide all software programs necessary to load, analyze, modify, reassemble, and reproduce the system's executable software and/or firmware.  The Contractor shall provide above software programs as part of the SDD.



The Contractor shall identify the specific software components that are proprietary.  All proprietary software used during the linking process shall be included in executable form.  Software development tools used such as compilers, linkers, and libraries shall be included.  Instructions for building the ASDE-X, Second Level Engineering Tools, and Simulation Computer software using the source code, software development tools, and proprietary executables mentioned above shall be included.



Flow charts and fully documented source code listings and object code for all Contractor-developed software and firmware shall be provided on CD-ROM.



CDRL: F009 Source Code

CDRL: F010 Software Development/Support Tools 



4.7.7.2.3  Contractor Depot Level Support (CDLS)

The Contractor shall provide Contractor Depot Level Support for ASDE-X in accordance with the provisions in this SOW for complete supply support which includes stocking, storage, issuing, and receipting of all LRUs, and repair of Exchange and Repair (E&R) LRUs.  



The Contractor shall provide this support for three years from the acceptance of the first production system, and the Government will have five additional one year options.  The Contractor shall assume that an average of ten systems per year will be accepted.



The Contractor shall establish CDLS capability to include repair parts, facilities, fixtures, office and support equipment, furniture, personnel, etc.  The Contractor shall have the capability for fault detection, fault isolation, testing of returned items, repair, and testing of repaired items.



	a. The Contractor shall stock, store, and issue the range and quantity of depot level LRUs from the approved Depot Level LRU List. 



	b. Sufficient stock will be maintained to allow for repair of the items covered under CDLS.



	c. Those COTS items covered by warranty shall be replaced in accordance with the warranty.  Copies of all warranties shall be provided to the Government.



	d. All systems, subsystems, LRUs, assemblies, subassemblies, and cable assemblies shall be supported as part of the CDLS. 



4.7.7.2.3.1  Point of Contact

The Contractor shall provide a name and phone number as a point of contact for CDLS. Requisitions/orders will be submitted to the Contractor via telephone, facsimile, or direct computer linkage. Telephone requisitions shall be confirmed in writing via letter or facsimile.



4.7.7.2.3.2  Contractor Depot Level Support Requirements

The Contractor shall provide to the FAA field sites those items as requested by the Government.  This entails complete supply support that shall include issuing expendable items and the issuing, receiving and repairing of E&R LRUs.  The Contractor shall provide this support for all ASDE-X systems. The Contractor shall provide E&R support for all production systems on a Time and Material basis. Sufficient stock shall be maintained to allow direct issue of the items listed for coverage under this support.  Replacement of parts used for repairs will be covered on a Time and Materials basis. 



The Contractor shall provide support on a 24 hour a day, 7 day a week basis to fulfill the requirements of a priority one request. 



A point of contact (POC) will be identified as the FAA Logistics Center Manager (FAALCM), located at the FAA Aeronautical Center in Oklahoma City, OK, who will be responsible for the FAA Logistics Center (FAALC)’s involvement on this contract.  The FAALCM does not have the authority to change the terms and conditions established for CDLS, but does have the authority to administer the requirements of the CDLS, which exist as part of the contract.  The FAALCM is the only Government representative authorized by the Contracting Officer to approve, disapprove or initiate repairs under CDLS.



The Contractor shall furnish all labor, tools, test equipment, parts, software, facilities, documentation, and any other technical or administrative support necessary to perform repairs during the required CDLS..



The Contractor shall furnish all required labor, facilities, office and support equipment, materials and equipment (except Government-furnished), indirect material, and preservation, packaging, packing and marking required to provide depot level repair and supply support to the system.   System support includes: depot repair, integrated logistics support/configuration management, exchange and repair (E&R) and return and repair (R&R) of line replaceable units (LRUs), fabrication and/or procurement of LRUs, repair procedures, engineering change proposals, and technical assistance/engineering services, as required in accordance with the terms and conditions of the contract.



The Contractor shall provide depot hardware and supply support maintenance services after system acceptance for each ASDE-X site.  The Contractor shall repair each failed assembly and return that assembly to serviceable condition.  The term “serviceable condition” is that condition in which an item is capable of meeting all initial operational and functional requirements for which ASDE-X hardware is designed.  The Contractor shall establish procedures to record and track depot maintenance and supply data.



LRUs shall be repaired only when the cost of repair is less than sixty-five (65) per cent of the current LRUs replacement cost. When the Contractor estimates that the total repair costs to the Government will exceed sixty-five (65) per cent of the acquisition cost of a new unit, the Contractor shall promptly notify the Contracting Officer and submit a detailed breakdown of the anticipated charges. The Contractor shall not proceed with the repair until authorized by the contracting officer. 



CDRL  D003  Contractor Depot Level Support (CDLS) Maintenance and Cost      Reporting



4.7.7.2.3.3  E&R LRU Repair Procedure 

	a. E&R items shall be repaired to the extent necessary to restore it to a condition in which the item is capable of meeting all operational and functional requirements for which it was designed. If the item is part of a system, then it shall function in a manner that will allow the complete system to meet all initial factory operating tolerances. Minor cosmetic defects that do not affect the installation or operation of the item do not require correction or repair. The Contractor shall clean, visually inspect, bench test, and isolate faults. The Contractor shall disassemble items to establish that the item is serviceable. The Contractor shall reassemble, calibrate, functionally test, perform acceptance inspection, and prepare for shipment of the item or component. All methods and procedures shall be accomplished with the special tools and test equipment developed for that purpose. All repaired items shall comply with FAA�STD�1293 and all other applicable specifications of the contract.

	b. Any modification to items required by the contract and not previously accomplished shall be made by the Contractor at the time of repair.

	c. All property removed during repair shall become the property of the Government. Disposition of removed parts shall be at the direction of the FAALC manager. Unusable parts are those items that cannot be placed in service without the item itself being repaired.

	d. Testing, inspection, and final acceptance of repair items shall be in accordance with the fabrication, test, inspection, and acceptance requirements of FAA�STD�1293 and this statement of work. Technical action requests, test procedures, requests for approval, and test data forms shall require Government approval.

	e. The Contractor shall have available lay�in inventory consisting of an initial supply of components/piece parts for repair of the LRUs. Initial lay�in will be funded by the Government and will be controlled as Government Furnished Property/Equipment (GFP/GFE). Replenishment of piece parts will follow established/approved policy as funded and authorized by the contracting officer. Contractor shall maintain an inventory listing of these repair items to include:

		1) Part number and manufacturer's cage code 

		2) Nomenclature or description 

		3) Quantity 

		4) Unit of issue or Unit Ordering Quantity (UOQ) 

		5) National Stock Number

	f. For all vendor items requiring repair by the OEM, repair shall be accomplished via contracts between the Contractor and the appropriate OEM. OEM repair times will be factored into the stock requirements to meet exchange requirements for the LRUs.
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4.7.7.2.3.4  Delivery Requirements

The following delivery requirement priorities shall apply.  The Government will designate the priority.  The support priorities are as follows:

	Priority 1—This priority is required when an extreme emergency condition exists.  Priority 1 is used when either the prime or standby equipment is inoperative or when a facility is operating at reduced performance that adversely affects ATC operations.  Shipment to the designated facility is to be received within 24 hours including weekends and holidays after notification by the Government’s authorized representative.

	Priority 2—This priority is required when an emergency condition exists.  This condition exists when a facility is operating with substandard equipment or operating conditions indicate imminent facility failures or outage.  Shipment to the designated facility is to be received within 48 hours after notification by the Government’s authorized representative.

	Priority 5—This is a routine requirement or stock replenishment.  Shipment to the designated facility is to be received within eight days after receipt of notification by the Government’s authorized representative.



An E&R item shall be repaired to the extent necessary to restore it to a condition in which the item is capable of meeting all operational and functional requirements for which it was designed, i.e., serviceable. Minor cosmetic defects that do not affect the installation or operation of the item do not require correction or repair. The Contractor shall clean, visually inspect, bench test, and isolate faults.  The Contractor shall disassemble items and components as necessary to identify and accomplish repairs or to establish that the item is serviceable. The Contractor shall reassemble, calibrate, functionally test, perform acceptance inspection1 and prepare the item or component for shipment. All methods and procedures shall be accomplished with the special tools and test equipment developed for that purpose. All repaired items shall comply with FAAD-STD-1293c Servicing Standards and Test Requirements for Ground Electronic Equipment and all other applicable provisions of the contract.



4.7.7.2.3.5  Status Reports

The Contractor shall provide a monthly report containing the following information.  This report shall address all repair activities performed during the month.



		Report Information

			a). 	Report date

			b). 	Log number.

		Part Information

			c). 	Part number and NSN, if available. 

			d). 	Serial number (as applicable). 

			e). 	Nomenclature/description. 

			f). 	Quantity. 

			g). 	Unit of issue. 

		Receiving Information

			h). 	Date requisition/request received from FAALC.

			i). 	Date shipped to facility. 

			j). 	Originating facility location.

			k). 	Date received

		Repair Information

			l). 	Was failure duplicated

			m). 	Failure mode

			n). 	Repair action

					Awaiting repair authorization

					Beyond economical repair

					Cannot duplicate failure

					Vendor repair

					Loaned asset to FAALC/field

					Under test, will advise after evaluation

					Other, explain

			o). 	Time to repair

			p). 	Items used for repair

			q). 	Action if non repairable   

		Shipping Information      

			r). 	Date shipped. 

			s). 	Destination

			t). 	Shipped via (truck, FedEx, UPS, etc.)

			u). 	Shipper control number 

		Additional Information

			v). 	Notes (software revision level, etc.)
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4.7.7.2.3.6  Interim Contractor Support Transition Plan

The Contractor shall prepare and provide to the Contracting Officer an Interim Contractor Support Transition Plan (ICSTP). The ICSTP shall detail the activities required to ensure a smooth transfer of the AMASS CDLS operation from the Contractor to the FAALC. These activities shall include the preparations, facilities, and personnel that the FAALC will require to assume responsibility for the conduct of the AMASS repair services. The ICSTP shall recommend the time required to ensure a smooth transition with minimal interruption to repair activities. The ICSTP shall be in the Contractor's format and shall include, but not be limited to, recommendations for the following items:

(1) Any formal/OJT training/familiarization required to support the repair functions;

(2) Activities, procedures and schedules for any necessary refurbishment, calibration and acceptance of GFE/GFP prior to return to the FAA;

(3) The detailed plan for shipment, installation and checkout of any GFE/GFP at the designated FAA facility;

(4) The duration and type of Contractor support required, if any, at the FAALC facilities during the transfer or FAALC repair startup;

(5) The disposition of lay-in stock, to include all accounting records;

(6) Operating methods to be employed to assure repair service during the transition period;

(7) Method or procedures of transitioning management of the Vendor/OEM repair contracts to the FAA;

(8) An approximate cost of managing vendor repair subcontracts for the life cycle of the system;

(9) Preservation, packing, packaging and marking of any items shipped to FAALC IAW MIL-STD 129 (Marking for Shipment and Storage); and MIL-STD 1189 (Bar Code Symbology); and,

(10) Any recommendations for additional equipment, processes, and documentation which would be beneficial to the FAALC operation of the transitioned CRS.
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4.7.7.2.3.6.1  Depot Setup

The Contractor shall furnish all labor, tools, test equipment, hot test bench, parts, software, facilities, documentation, and any other technical or administrative support necessary to transition the required depot level logistics support to the FAALC.



4.7.7.2.3.6.2 Test Program Set (TPS) Support

If the Government develops the TPS’s in house, the Contractor shall provide "golden" (no faults, defects, etc.) boards, ROMs, PROMs, and components to be used in the development of the TPSs. The Contractor shall also provide all source documentation for these items to be used in the development of the TPSs.



4.7.7.3  Contractor Services



4.7.7.3.1  Commercial Items Hardware Assembly Replacement Program

The Contractor shall use form, fit, and function replacements for failed units that meet the following minimum requirements.

a.  Functionality is the same or better than the unit requiring repair.

b.  Form, fit, and function are transparent to the system architecture.

The Contractor shall provide test results to Government illustrating that the proposed form, fit, and function replacement of a given unit assembly shall perform within the ASDE-X performance requirements.  For replacement planning for elements internal to assemblies, the Government will accept/reject the replacement within 60 days of notification. 



Contractor sponsored changes or modifications to the ASDE-X shall not be made without the consent of the Government. The results of these recommendations shall be reported at PMRs.



CDRL  D005 COTS Hardware Assembly Replacement Data



4.7.7.3.2  Obsolete Parts Program

If for any reason these parts become unavailable or additional parts are required, the Contractor shall request approval of the new or replacement parts in accordance with FAA-STD-021 prior to the purchase and/or fabrication of the new and/or replacement parts. All  documentation required for the purchase of these parts, including, but not limited to data, drawings and test results, shall be furnished to the Government with such rights in technical data as may be provided to the Contractor. It is understood that the Contractor shall use its best efforts to obtain from its Subcontractors all information that is not proprietary and all available licensing rights. Those requirements shall be clearly stated in all Engineering Change Requests (ECRs). All costs associated with new or replacement parts shall be delineated as follows in each ECR: 1) non-recurring costs, 2) recurring costs for all impacted systems including optional systems. The Contractor is entitled to an equitable adjustment for all work approved under the ECRs submitted and ordered under the contract.



To properly advise the Government of the status of parts used in the production systems, the Contractor shall implement an obsolete parts program.  This program shall include the maintenance and update of a parts database, similar to a TACTECH database, of microcircuits and semiconductor devices and a forecast of their lifecycle.  The results of this assessment shall be reported at PMRs.



CDRL D006 Obsolete Parts Program Report



4.7.8  Packaging, Handling, Storage, and Transportation (PHS&T)



4.7.8.1  Preservation, Packaging, and Packing



4.7.8.1.1  Applicable Documents

The Contractor shall provide all PHS&T requirements in accordance with: 



	(1)	ASTMD�3951, Standard Practices for Commercial Packaging, 



	(2)	MIL�STD�2073�1, DOD Material Procedures for Development, and Application of Packaging Requirements, 

	(3)	MIL�STD�129, Marking for Shipment and Storage, and, 



	(4)	FAA Order 4650.30, Management and Control of NAS F&E Projects/Material.



4.7.8.1.2  Material for Consignees Other Than the FAALC

All components and equipment (except spares) with a consignee other than the FAA Logistics Center (FAALC) shall be preserved, packaged, and packed in accordance with ASTM�D�3951.



4.7.8.1.3  Material Consigned to the FAALC

All components and equipment (except spares) consigned to the FAALC shall be individually preserved and packaged Level A and packed level A in accordance with MIL�STD�2073�1, Appendix A.



4.7.8.1.4  Spares

Spares shall be preserved and packaged Level A and packed Level C in accordance with MIL�STD�2073�1, Appendix A.



4.7.8.1.5  Common Hardware Items

Common hardware items shall be packaged in multiple unit pack quantities as normally supplied through retail channels or in standard commercial unit packed quantities compatible with unit or issue and quantity unit pack. Appendix 6 of MIL�STD�2073�1, quantities compatible with the "Factors and Formula Establishing QUP (Quantity Unit Pack) and ICQ (Intermediate Container Quantity)", shall be used as a guide in determining the quantity per container.



4.7.8.1.6  Electrostatic Discharge (ESD) Sensitive Items

All components and equipment requiring Electrostatic Discharge (ESD) protection shall be packaged IAW MIL-STD-2073-1, Appendix A, Table 1.



4.7.8.1.7  Marking



4.7.8.1.7.1  Material for Consignees Other Than the FAALC (i.e. sites)

All components, equipment, and spares with a consignee other than the FAALC shall be marked in accordance with the marking requirements of ASTM�D�3951. In addition each unit, intermediate, and exterior shipping container shall be marked with the following information:

	

	(a) NSN

	(b) Serial number

	(c) Part number

	(d) Warranty expiration date

	(e) Contract number

	(f) Contract line item number



4.7.8.1.7.2  Material Consigned to the FAALC

All components, equipment, and spares consigned to the FAALC shall be marked in accordance with MIL-STD-129, Marking for Shipment and Storage". In addition, each unit intermediate and exterior shipping container shall be marked with the following information:



	(a) NSN

	(b) Serial number

	(c) Part number

	(d) Warranty expiration date

	(e) Contract number

	(f) Contract line item number



4.7.8.2  Storage and Transportation



4.7.8.2.1  Shipments

All shipments shall be made in accordance with FAA Order 4650.30, Management and Control of NAS F&E Projects/Material.



4.7.8.2.2  Most Economical Means

Components, equipment, and spares shall be transported by the most economical means considering dependability, safety, urgency of need, and the use of the least costly mode meeting these considerations. All material must be shipped FOB destination.



In addition to the requirements of FAA Order 4650.30, notification in writing of pending shipments consigned to the FAALC shall be provided at least 30 days prior to the anticipated shipping date. Notice shall include the contract number, National Stock Number, number of pieces, weight and dimensions of each piece in each shipment, as well as any special storage requirements. Notice shall be made to:



			FAA, MMAC, FAALC 

			Storage and Transportation Branch, AML-1000 

			ATTN: ASDE-X Program 

			6500 S. MacArthur Blvd. 

			Oklahoma City, OK, 73125



4.8  Test and Evaluation

The Contractor shall perform testing on the production systems in accordance with the requirements in 3.9 except as noted below.



4.8.1  Master Test Plan

The Contractor shall update the Master Test Plan (CDRL TE01), to reflect the test approach for the production systems in accordance with TE14. The MTP TVRTM shall be updated to insure that each specification and SOW requirement that is effected by any modification or addition to the ASDE-X baseline shall be verified in a Production First Unit Regression Test. The allocation of requirements and the modified MTP shall require Government approval.



CDRL  TE14  Production Master Test Plan



4.8.2  Production First Unit Regression Test

The Contractor shall prepare a Plan and Procedures revised from the First Article Test Plan and Test Procedures to insure that any modifications or additions to the ASDE-X baseline are fully tested as with the fist article regression test. Regression tests will be Government witnessed and shall be conducted in accordance with procedures approved by the Government. The Government will determine the extent of regression testing required from the Contractor’s proposed regression testing.  No formal regression testing shall be commenced until the Contractor has submitted in writing all information concerning baseline the modifications and additions, and the Government agrees to start the regression testing.



4.8.3  Factory Acceptance Test

The Contractor shall prepare a production FAT Plan and FAT Procedures. The production FAT procedures shall be sufficient to provide confidence that the production units meet the contract specifications. The revised documents shall be in accordance with CDRLs TE13, TE14, and TE13.  The Contractor shall ensure that the test procedures indicate traceable paths to the approved VRTM. The FAT shall be conducted on each production system. The FAT shall verify prior to site delivery that each subsystem conforms to applicable specifications and requirements and is free from manufacturing defects. A FAT report shall be prepared and submitted after FAT completion.



CDRL  TE13  Production FAT Plan

CDRL  TE14 	Production FAT Procedures

CDRL  TE13 	Production FAT Report 



4.8.4  Site Acceptance Test (SAT) 

The Contractor shall prepare a revised production SAT Plan and Procedures. The production SAT procedures shall be sufficient to provide confidence that the production units meet the contract specifications in the field. The revised documents shall be in accordance with CDRLs TE14, TE13, and TE14.  The Contractor shall ensure that the test procedures indicate traceable paths to the approved VRTM. The Contractor shall conduct a SAT, witnessed by the FAA, at each of the delivery sites identified in Section F. The SAT shall confirm that the ASDE-X is properly installed and operationally configured, is undamaged and free from manufacturing defects, and remains in compliance with contractual requirements. A SAT report shall be prepared and submitted after SAT completion.



CDRL  TE14  Production SAT Plan 

CDRL  TE13  Production SAT Procedures

CDRL  TE14  Production SAT Report 



4.9  Delivery, Installation and Checkout�tc "3.15  Delivery, Installation and Checkout" \f C \l 2�

This section describes the turn-key package of transportation, site preparation, installation, integration with existing equipment, alignment, check out, and acceptance testing of the ASDE-X system as in section 3.9 except as noted below.



4.9.1  Site Survey 

The Contractor shall conduct a site survey and evaluation to obtain specific information required for installation of the ASDE-X System per section 3.9.3 for each site listed in section F.  The Contractor shall be responsible for the airport map.



The Government will provide the Contractor with preliminary general siting criteria.  The Contractor shall develop additional siting criteria that is included in the SER.  The Contractor shall propose a primary and alternate candidate antenna installation location in the SER for each site in section F.  The SER shall also contain proposed siting locations for each multilateration Remote Unit in each system listed in Section F, plus an additional 20% alternative candidate siting locations.



4.9.2  Site Preparation

The Government will perform all required site preparation.



4.9.3  Delivery of ASDE-X Units�tc "3.15.5  Delivery of AMASS Units" \f C \l 3�

The Contractor shall deliver, off�load, and set into place, the ASDE-X listed at each location in Section F.  This shall include, but is not limited to, the ASDE-X mounting hardware, mounting racks, conduit, ductwork, cable, waveguides, and wiring required for all installation work, and interconnecting cables.  ASDE-X equipment shall not be stored at installation sites for more than 5 days prior to a scheduled installation.



4.9.4  System Installation

The Contractor shall install the ASDE-X system at each location listed in Section F.  As part of the installation, the Contractor shall ensure that the:

The ASDE-X system installation and implementation shall be accomplished within the framework of National Environmental Policy Act (NEPA) of 1969 and FAA Order 1050.1, “Policies and Procedures for Considering Environmental Impacts.”

The installation and spacing rules shall follow Standard 29 CFR 1910.

The facility heating, ventilation and air conditioning systems shall not be impacted during installation of ASDE-X.

Waveguides and cables shall be of standard type and appropriate for their applications.

Installation and checkout shall be performed without disrupting current air traffic services and will not require additional workload from AT or AF personnel at the facility while performing their normal duties.

Integration with existing equipment and coordination with facilities, shall be the responsibility of the installation vendor under the direct guidance of the ANI designated TOR.

Preliminary work done in advance of installation, that will disrupt ATC operations, shall be performed during non-peak operating hours.

All work to be performed on site shall be coordinated with the NAS Implementation Program Directorate (ANI) designated Technical On-site Representative (TOR).



The Contractor and subcontractors shall use only factory trained personnel for installation supervision of field work. Subcontractors used by the Contractor (e.g., electrical, rigging, crane service, labor, trash removal, and other miscellaneous work and services) shall be the direct responsibility of the Contractor and under direct supervision at all times.



The Contractor shall be responsible for the unloading, care, and protection from weather, theft, vandalism, or other factors of all materials (GFE, CFE, etc.) delivered until completion and final acceptance by the Government.



4.9.4.1  Site Adaptation Description Document�tc "3.15.1.1  Site Adaptation Description Document" \f C \l 3�

The Contractor shall prepare an attachment to Site Adaptation Description Document for each ASDE-X site listed in Section F.  This attachment shall contain site unique adaptation information.  



CDRL: D007  Site Adaptation Description Document



4.9.4.2  Site Optimization  

Site Optimization is the process of tailoring site specific parameters to users and site environmental conditions. The Contractor shall determine site specific parameters and shall optimize each ASDE-X for the airports listed in Section F prior to SAT as described in the Site Adaptation Description Document.



4.9.4.3  Acceptance Data Package�tc "3.15.10  Acceptance Data Package" \f C \l 3�

After the delivery of the system to each location in section F, the Contractor shall deliver a site specific attachment to the generic ADP.  The completion of the SAT, and on-site concurrence by the ASDE-X Technical Officer or his designated representative, along with the provision of the acceptance data package (with on-site acceptance constituting the acceptance record), shall be the definition of acceptance of the ASDE-X at the site by the Government. 



CDRL: D002 Acceptance Data Package



4.9.4.4  Test Equipment

The Contractor shall furnish all necessary standard test equipment for all installation activities. Any special test equipment shall be GFE. All required initial tuning adjustments and maintenance procedures shall be performed using only the test equipment (special and standard) identified to the Government for this purpose. The use of any other test equipment shall not be allowed.



4.10  Test Program Sets (OPTION)

The Contractor shall develop Test Program Sets (TPS) for use on Automatic Test Equipment (ATE).  The TPS shall be delivered to the Government within 180 days after the Validation and Verification Report has been accepted by the Government.  



A TPS shall be developed for each ASDE-X CCA.  Each TPS shall fault isolate to the defective component and provide sufficient information to the ATE operator to readily locate the faulty component on the CCA.  Each TPS shall require minimum operator intervention.  When operator intervention is required, a menu-driven process shall be used to indicate complete operator actions and options.  Each TPS shall contain, as a minimum, an Operational Manual, Software, and a Test fixture.



4.10.1  TPS Operational Manual

The Contractor shall develop an operational manual for each developed TPS.  The operational manual shall, as a minimum, contain step by step instructions for the ATE operator to initialize the ATE, install the ATE interfacing test fixture and associated ASDE-X CCA, execute the associated software, and interpret the resultant failure display or print-out.



CDRL  TPS1 Operational Manual



4.10.2  TPS Software Procedures

The TPS software shall contain all the software procedures to operate the ATE to fault isolate down to the defective CCA component with a 90% probability.  The Contractor shall develop component models for components not part of the standard ATE software test libraries.  When any component can not be tested completely, the Contractor shall provide a detailed written justification to the Government for approval.  The TPS source code shall be delivered as part of the TPS Technical Instruction Book.



CDRL  TPS2  TPS Software Procedures



4.10.3  TPS Test Fixture

The Contractor shall develop for each CCA a test fixture to interface the CCA to the ATE.  Each test fixture shall have all fixtures, connectors, test probes and cables, and any unique items to properly connect the a CCA to the ATE.  Where possible, the TPS test fixtures shall be developed to accommodate the testing of more than one CCA.  Each test fixture with its associated cable and connectors shall have its own carrier for ease of handling.



4.10.4  TPS Spares

TPS test fixture spares shall be provided for each type of connector, test probe and cable, and any unique items on the fixture.  The number of each type of spare probe and connector provided shall be 25 percent of the total number used by the test fixture.  The list of  TPS spares shall be provided to the Government for approval.  Each spare shall be delivered in a clearly marked container listing part number, and supply source.



CDRL  TPS3  TPS Spares List



4.10.5  TPS Maintenance Manual

The Contractor shall develop a maintenance manual to troubleshoot and repair the TPSs defined in section 3.10.  The TPS Maintenance Manual shall provide technical procedures and guidelines for the maintenance of all software and all interface fixtures.  The TPS Maintenance Manual shall include, as a minimum: technical information, instructions, schematic/logic diagrams, parts list with generic part numbers, procedures, guidelines for maintenance, and modification of TPS.



CDRL: TPS4  TPS Maintenance Manual



4.10.6  Design Reviews

One design review shall be conducted by the Contractor to determine the status of the TPS development program.



CDRL  A005  Meeting Minutes

CDRL  A006  Presentation Materials

CDRL  A007  Conference Agenda



4.10.7  TPS Acceptance

The Contractor shall demonstrate by test the operation of each TPS.  



4.10.7.1  Pre-Acceptance Testing

When all hardware and software modules have been integrated and debugged, a dry run acceptance test shall be conducted by the Contractor to assure the TPSs are ready for formal acceptance test.



CDRL  TPS5  Acceptance Test Start Notification



4.10.7.2  Acceptance Test

The Contractor shall conduct an acceptance test to determine that each TPS (TPS operational manual, TPS software, and TPS test fixture) is able to identify and locate defective CCA components correctly.  The Contractor shall provide the Government with a list of faults from which the Government may select faults to be inserted in a CCA that is known to be good.  The number of faults on the fault list shall be at least 75 percent of the number of components for that CCA.  This list of faults shall indicate the component type under fault, the location of that component and the method of faulting.  The Government will select at least 10 faults for insertion on the CCA that is known to be good.  The Government reserves the right to select faults not appearing on the fault list provided by the Contractor.



CDRL  TPS6  Component Test Deficiency Report



4.11	Engineering Services

As directed by the Contracting Officer (CO), the Contractor shall provide engineering services to support task assignments.  For each engineering task the CO will provide a separate SOW with associated documentation and issue a delivery order.  The SOW for each engineering task issued by the CO will include an estimated labor hour and/or cost to complete that task.  Upon completion of each engineering task, the Contractor shall provide a report and associated CDRLs detailing the efforts undertaken to complete the task.



4.12  CLIN 001 System Upgrade (option) �tc "3.20 SFO Upgrade (option)" \f Ã \l 2�

The Contractor shall upgrade, as an option, the CLIN 001 System hardware, firmware, and software to the production baseline established after SAT of the first production system.



4.13	CLIN 001 Depot System Upgrade (option) �tc "3.21 FSD Upgrades (option)" \f C \l 2�

The Contractor shall upgrade, as an option, the CLIN 001 Depot System hardware, firmware, and software to the production baseline established after SAT of the first production system.
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