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1 INTRODUCTION
1.1 Scope
This Statement of Work (SOW) describes the Contractor’s effort required to design, develop, manufacture, and test the Monopulse Beacon Test Set (MBTS) during the initial contract for the procurement of the MBTS as defined in this SOW.

1.2 Background
The current and future Secondary Surveillance Radars (SSRs) include monopulse Air Traffic Control Beacon Interrogators (ATCBI) (i.e., Mode S, Model 6 (ATCBI-6) and the ASR-11 integrated beacon), capable of working with both Air Traffic Control Radar Beacon System (ATCRBS) and Mode S transponders.  Monopulse receiving techniques are utilized for both transponder types.  The current ATCBI test sets do not support the FAA maintenance and certification requirements for this monopulse performance.  In addition, the current ATCBI test set does not provide the Federal Aviation Administration (FAA) maintenance technician with the means to perform SSR Overall System Sensitivity (OSS) remotely (i.e., located at the TRACON or ARTCC).

The FAA has an existing requirement to provide a MBTS which is capable of measuring ATCBI and Mode S receiver performance, and providing the technician with the capability of performing Overall System Sensitivity (OSS) remotely.

The MBTS shall be used for maintenance, certification and testing of Monopulse Secondary Surveillance Radar (MSSR) systems for both ATCRBS and Mode S operations.  The MBTS shall be capable of generating continuous wave (CW) and pulsed radio frequency (RF) signals.  Pulsed signals and target reports can be triggered either internally, externally, or in response to internally decoded RF interrogations.  The MBTS can be synchronized internally or synchronized to ATCRBS or Mode S interrogation signals from the MSSR.  It can also generate azimuth antenna data internally or be synchronized to the antenna by the antenna’s Azimuth Change Pulses (ACPs)/ Azimuth Units (AUs) and Azimuth Reference Pulses (ARPs).  The MBTS shall have the capability of performing its specified functionality via a General Purpose Interface Bus (GPIB) interface with the ATCBI-6.

1.3 Program Summary
The Federal Aviation Administration (FAA) has identified an operational requirement for a MBTS to be procured to support existing and future Secondary Surveillance Radar Systems.  The MBTS will be used by FAA personnel at operational field sites to perform routine maintenance and certification tasks of the radar systems.

The FAA intends to conduct the MBTS procurement through the award of two separate contracts as follows:

Contract I.  The first contract will be the result of a competitive procurement between all capable small business manufacturers for the design, development and testing of two first article MBTS systems.  The resulting contract will be cost-reimbursable, and include the efforts described in Section 3 of this SOW.

The FAA intends to award two cost-reimbursable contracts, one each to two vendors, for this effort.

Contract II.  The second contract will be the result of a competitive procurement between the two contractors competing in Contract I for the manufacture of specified MBTS production base and option quantities.

The FAA intends to award a single firm-fixed-price contract for this effort.

2 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.

2.1 FAA Standards/Specifications
FAA-STD-025d
Preparation of interface Documentation

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

FAA-G-2100F
Electronic Equipment, General Requirements

FAA-E-XXXX
Monopulse Beacon Test Set (MBTS)

2.2 Military & DOD Standards/ Specifications
MIL-STD-129
Marking for Shipment and Storage

MIL-HDBK-217
Reliability Prediction of Electronic Equipment

MIL-STD-756
Reliability Modeling and Prediction

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

MIL-STD-973
Configuration Management

MIL-STD-1189
Standard Department of Defense Bar Code Symbology

MIL-STD-1521B
Technical Reviews and Audits for Systems, Equipments and Computer Software, dated June 4, 1985

MIL-STD-1629
Procedures for Performing a Failure Mode, Effects & Criticality Analysis

DOD-STD-1700
Data Management Program

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

MIL-DTL-31000A
Technical Data Packages

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

2.4 Non-Government Documents
ANSI/ISO/ASQC Q9001-1994
AMERICAN NATIONAL STANDARD Quality Systems - Model for Quality Assurance in Design, Development, Production, Installation, and Servicing.

ANSI/ISO/ASQC Q-9000-3-1991
AMERICAN NATIONAL STANDARD Quality Management and Quality Assurance Standards - Guidelines for the Application of ANSI/ISO/ASQC Q9001 to the Development, Supply and Maintenance of Software.

ASTM-D-3951
Standard Practices for Commercial Packaging

IEEE STD 488
Digital Interface for Programmable Instrumentation 488-1975  (GPIB)

2.5 Obtaining Copies of Documents
Copies of the applicable documents specified herein may be obtained from the following sources:

a.
Copies of FAA specifications and interface documents may be obtained from the Federal Aviation Administration, Headquarters Public Inquiry Center APA-230, 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.
Copies of military standards and specifications may be obtained by mail or telephone from the Naval Supply Depot, 5801 Tabor Avenue, Philadelphia, PA 19120.  For telephone requests, call (215) 697-3321, 8 AM to 4:30 PM, Monday through Friday.  Not more than 5 items may be ordered on the same request.  The applicable Request for Offer (RFO) or contract number should be cited.

d.
Copies of ANSI/ISO/ASQC Q9001-1994 and ANSI/ISO/ASQC Q9000-3-1991 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.
Copies of IEEE documents can be obtained from the following source: IEEE Computer Society Press, Customer Service Center, P.O. Box 1331, Piscataway, NJ  08855.  The phone number is (800) 701-4333.  The Fax number is (908) 981-9667.

3 CONTRACT I DEVELOPMENT REQUIREMENTS
The requirements included in Section 3.0 of this Statement of Work (SOW) pertain to Contract I of the MBTS procurement to design, develop, and test two first article MBTS Systems.

Each first article MBTS System shall consist of:

a. Hardware and software necessary to satisfy the requirements of the MBTS specification, and

b.
MBTS Operator Control Subsystem (OCS) necessary to satisfy the MBTS control requirements specified in the MBTS specification.

Each MBTS System first article delivered shall include the following equipment to be located at the radar site:

DESCRIPTION
QUANTITY




Power Cord
1

IEEE-STD-488 (GPIB) interface cable (cable length 30’ or based upon the GPIB specification limit)
1

RF Cables, 25’, not-to-exceed 2.5 dB/100’ loss, phased matched to within 5 degrees
8

APG interface cable, 25’, individually shielded twisted pair, one end configured to mate with MBTS, the other end configured with a DB-15S connector to mate with the azimuth distribution box (Connector Type N at both ends).
1

90 degree (at 1090 MHz) adapters (Connector Type N at both ends).
2

Each the MBTS OCS shall consist of the following equipment to be located at the radar control center:

DESCRIPTION
QUANTITY




Notebook PC (Pentium or better) w/ CD-ROM reader, MS Windows 98 and Adobe PDF reader installed.
1

PCMCIA GPIB interface card (National Instrument or equivalent)
1

National Instruments LabVIEW or Hewlett-Packard VEE (or equivalent) software package
1

The OCS shall provide the remote means to control the MBTS.

Contract I of the MBTS procurement shall conclude with the completion of the FAA’s Operational Test and Evaluation (OT&E).

3.1 Program Management
The Contractor shall submit for Government approval a Program Management Plan (PMP), and shall revise such plan as necessary.  Upon approval of the PMP, the Contractor shall use this plan.  The PMP shall identify the Contractor’s management, organization, authority, responsibility, controls, and the extent to which these apply to the MBTS system.  The PMP shall detail the Contractor’s methodology to ensure that the program management requirements set forth in this SOW are met.  At a minimum, the Contractor shall perform the following tasks in managing the MBTS Contract:

a. Produce the schedules of work that reflect and track the delivery of products as specified by this SOW.

b. Use methods and metrics for assessing the schedule, technical performance of the work, and risks of this program.

c. Use procedures for relating risks and costs to schedule and technical performance to assess the impact of risks and costs on successful completion of the MBTS work efforts; and

d. Designate a Program Manager (PM) who is responsible for integrating and maintaining the total Contractor effort as described in this SOW.  The PM shall be prepared at all times, given reasonable notice, to present and discuss with the FAA the status of contract activities.

An integral factor in the success of the MBTS Contract is the Contractor’s plans for interaction with the Government.  The PMP shall include the Contractor’s plan for ensuring that all interaction is managed and conducted to provide maximum benefit toward successful completion of the MBTS Contract.  The Contractor shall also conduct ongoing risk management activities during the period of the contract.  The risk management activities shall be an integral part of the Contractor’s management process, as described in the PMP.

CDRL: PM-0001 (Program Management Plan (PMP))

3.1.1 Project Control
The Contractor shall continuously monitor the technical performance of this contract, and of all subcontracts to provide the Government with a timely assessment of program progress and problems, and to control the contract activities as well as subcontractor and vendor activities.  The Contractor shall utilize the Baseline Master Integrated Project Schedule (BMIPS) presented in the FAA-approved PMP to maintain a logical and efficient sequence of events designed to accomplish the tasks described in this contract.  The schedule shall include both planned dates and actual completion dates.

The Contractor shall provide the current status including the technical, cost, and schedule of the phase I design, development, fabrication, and test efforts in the Contractor prepared Project Status Report (PSR).  The Contractor’s management methods and procedures shall ensure that they provide visibility into, and timely progress reporting on, all contracted efforts for internal management and Government oversight purposes.

CDRL: PM-0002 (Project Status Report (PSR))

3.1.2 Meetings, Reviews, and Conferences
The Contractor shall conduct meetings and reviews IAW the Government approved PMP and 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.  For the Program Management Reviews (PMRs), the Government may identify entry and exit criteria for evaluating the content and quality of those reviews.  The Contractor shall provide evidence that all identified criteria are satisfied before the Government will approve the PMR.  The Contractor shall host technical reviews and audits.  In addition to the agenda for each management review, the Contractor shall include current efforts to maintain requirements traceability and architectural integrity.  Management and formal 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, mockups, technical data, and subcontractor participation (when requested by the Government).  The Contractor shall provide an agenda for each management and formal meeting.  The meeting minutes, shall include a summary of action items and all presentation materials used, and shall be provided by the Contractor for Government approval.

CDRL: PM-0003 (Meeting/Review/Conference Agenda)

CDRL: PM-0004 (Meeting/Review/Conference Minutes)

3.1.2.1 Post Award Conference
Upon contract award, the Contractor shall initiate an analysis and allocation of the MBTS specification requirements.  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 actual date will be determined by the FAA within 2 weeks after contract award.  At this conference, the Contractor shall address the plans and schedules for performing the MBTS work efforts, and address any contract issues or clarifications, quality issues, or technical problems/concerns.  During this conference, the Contractor shall also present the hardware and software functional allocation of the MBTS specification requirements to the FAA as documented in the draft Master Test Plan (MTP) Test Verification Requirements Traceability Matrix (TVRTM).

3.1.2.2 System Engineering Reviews and Working Groups
The Contractor shall support the following specifically planned meetings, as a minimum, in order to manage the evolving MBTS design and program control activities.

3.1.2.2.1 Critical Design Review
The Contractor shall host and participate in a MBTS Critical Design Review (CDR) ninety (90) days after contract award.  The Contractor shall utilize the requirements specified in MIL-STD-1521B as guidance in preparing for and conducting this review.  The completion of the CDR shall establish the Contractor’s functional baseline.  Once this functional baseline has been established, the Contractor shall obtain Government approval prior to making any baseline changes.

Technical presentations made by the Contractor during the CDR shall be based upon the Contractor’s system/subsystem engineering efforts and related documentation.  The Contractor shall be prepared to provide back-up data relative to assumptions made and methodologies used in arriving at specific recommendations/conclusions for the design, test, and manufacturing approaches.  The Contractor shall make all applicable engineering data, specifications, and drawings available for reference and inspection at the CDR.  CDRL items SE-0001, SE-0002 (system and subsystem level), SE-0003 (system and subsystem level), SE-0006, and SE-0007 shall be used in support of the CDR.  The Contractor shall submit the final Master Test Plan (CDRL TE-0001) and obtain Government approval prior to conducting the CDR.

The Contractor shall notify the Contracting Officer (CO) at least 20 calendar days prior to the planned start of the CDR.  If contractual prerequisites for conducting the CDR have not been fulfilled, the Government shall have the option of postponement without prejudice to other contractual requirements.

3.1.2.2.2 Test Readiness Review (TRR)
The Contractor shall schedule and conduct a Test Readiness Review (TRR) prior to initiating any formal test (i.e., Contractor Preliminary Test (CPT), Design Verification Test, or System Test).  This TRR shall be utilized by the Government to assess the Contractor’s readiness to begin formal testing.  The Contractor shall provide a final test plan which incorporates all previous Government comments, and draft test procedures for the Design Verification, and System Test (conducted at both the Contractor’s facility and the WJHTC) at least five calendar days prior to conducting this review.  During this TRR, the Contractor shall provide a schedule for conducting the CPT tests, Design Verification tests, and System level tests, and identify any pre-requisite requirements for conducting these tests.  At the conclusion of the TRR, the Contractor shall not proceed into formal test without prior Government approval.

3.1.2.2.3 Post-Test Reviews
The Contractor shall hold post-test reviews following the completion of each formal test to review test data and preliminary results.  Minutes of the reviews, (including Action Items/Deficiencies identified during the review by the Government and Contractor), and resolution of System Problem Reports (SPRs) (including the results of any necessary re-testing) shall be included in the applicable test report.

3.1.2.3 Other Reviews
The Contractor shall support the following, as a minimum, in order to exchange technical information, to obtain Government guidance, and to execute proactive management.

3.1.2.3.1 Program Management Reviews
The Contractor shall support PMRs as specified in the Government approved PMP.  PMRs shall be held every other month, alternating between the Contractor’s facility and sites selected by the Government.  During the PMRs, the Contractor shall review plans for accomplishing project milestones.  The PMR shall include, but not be limited to:

a.
Cost, schedule, and technical performance status of the contract (summary staffing and cost reporting to Level 2 of the WBS and detailed reporting to Level 3 of the WBS), including specific coverage of problem areas and any known or anticipated differences between the current contract milestones, schedules, or technical performance parameters and those included in the Government approved PMP;

b.
Accomplishments since the last PMR;

c.
Expected accomplishments prior to the next PMR;

d.
Schedule critical paths;

e.
Definition and implementation of contingency or work-around plans;

f.
Program risks and status of risk-alleviation measures;

g.
Software/hardware design, code, fabrication, and test status, including the status of System Problem Reports, which are included in the Program Status Reports;

h.
Logistics support implementation status;

i.
Status of action items, CDRL deliveries, Government Furnished Property (GFP)/Government Furnished Equipment (GFE), and Government/Contractor correspondence;

j.
Cost/schedule performance.

3.1.2.3.2 Technical Interchange Meetings
The Contractor shall plan and take part in Technical Interchange Meetings (TIMs) between the Contractor and the Contracting Officer’s Technical Representative (COTR) and other Government representatives, at the Contractor’s facility and sites selected by the Government.  The purpose of the TIMs shall be for the Contractor to discuss the status of specific technical activities, including studies, test plans, test results, design issues, cost, schedule, technical performance, implementation, and technical guidance to ensure continued Government visibility into the technical progress of the contract.

3.1.2.3.3 In-Process Review
The Contractor shall host in-process reviews for the development of the MBTS Operator’s Manual and MBTS Training Manual in accordance with FAA‑D‑2494, paragraph 3.3.1.1.  The reviews shall be conducted at 85% draft manual completion or as deemed necessary by the Government.  The reviews shall be held at the Contractor’s facility.  The Contractor shall provide drawings, illustrations and support materials to assist in manual reviews.  Government comments resulting from the reviews shall be incorporated into the draft manuscript prior to the submission as a deliverable.

3.1.3 Cost Management
The Contractor shall establish, maintain and use internal cost management control systems and provide the Government with timely and auditable data as a part of the PSR.  The Contractor shall conduct continuous cost management assessment.

3.1.4 Configuration Management Program
The Contractor shall use an internal CM system for the control of all configuration documentation, software, physical media, and physical parts representing or comprising the MBTS.  The detailed requirements are included in these subparagraphs.

3.1.4.1 Contractor’s Configuration Management Plan
The Contractor shall submit a Configuration Management Plan (CMP) as part of the PMP.  The Contractor shall implement configuration management planning in accordance with the Government approved PMP.

3.1.4.2 Configuration Identification
The Contractor shall use and maintain a definitive basis for control and status accounting for a Configuration Item (CI) throughout the MBTS life cycle.  Any item subject to replacement at the site, used without modification from a subordinate vendor, or as a serialized end item for tracking or Government acceptance purposes shall be designated a CI.

3.1.4.2.1 Developmental Configuration
The Contractor shall use an internal developmental CM system. The documentation and repositories for this developmental configuration shall remain the Contractor’s responsibility until the MBTS system product baseline is established subsequent to completion of the Physical Configuration Audit (PCA) and the Functional Configuration Audit (FCA).

3.1.4.2.2 Configuration Baselines
The Contractor shall use and maintain configuration baselines and their documentation.  Incremental product baselines shall be permitted if proposed and approved via the CMP.

3.1.4.3 Configuration Identifiers
The Contractor shall assign unique configuration identifiers.

3.1.4.3.1 Part/Item Identification Numbers
The Contractor shall assign a discrete part/item identification number until such time as either an interim or final product baseline is established.  At that point, parts shall be re-identified only upon Government approval whenever a non-interchangeable condition is created.

3.1.4.3.2 Software Identification Numbers
The Contractor shall assign a discrete part/item identification number to each software release/build-type.  This discrete part/item identification number shall be included on each applicable software medium (e.g., magnetic tape, disk) containing MBTS 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.

3.1.4.4 Parts Substitutions
The Contractor shall maintain parts substitution control.  All substitute parts shall be documented and identified in accordance with the Contractor’s FAA-approved Configuration Management Plan.  In any case, part substitutions shall not degrade the Contractor’s overall MBTS System reliability predictions.

3.1.4.5 Configuration Status Accounting
The Contractor shall establish, maintain, use, and record Configuration Status Accounting (CSA) information.  The Contractor shall make this information available at the PMRs.

3.1.4.6 System Problem Reports
The Contractor shall utilize a System Problem Report (SPR) to document discrepancies associated with the development effort identified in this SOW, including all testing and regression testing discrepancies identified.  The SPR reporting process shall be included as part of the Contractor’s CM program.  The Contractor shall identify all discrepancies identified during the development effort, and shall submit corrective action plans for resolving the SPRs which the FAA determines is the Contractor’s responsibility for resolving.  During each PMR, the Contractor shall report on any outstanding SPRs and the planned resolution.  The Government will have the right to witness or review the documentation regarding the closure of any SPR for which the Contractor is responsible.

CDRL: CM-0001 (System Problem Report (SPR))

3.1.4.7 Test Configuration Reviews (TCRs)
The Contractor shall conduct a Test Configuration Review (TCR) prior to conducting each formal test (e.g., Hardware and Software Verification and each System level test) specified in this SOW.  TCRs shall not be required for conducting a CPT.  However, the Contractor shall provide seven caledar day notification to the Government prior to conducting each CPT.  Each TCR shall include: the identification of the hardware and software configuration of the equipment under test; a copy of the Contractor’s certification of all test tools utilized in conducting the test; a software version description document for the software utilized in the equipment under test; a listing of all open SPRs which pertain to the equipment under test; and a drawing of the test set-up including identification of any test equipment utilized.  The Contractor shall also ensure that any test equipment utilized in the test conduct is within the equipment calibration cycle.

CDRL: CM-0002 (Test Configuration Review (TCR) Package)

3.1.4.8 Functional Configuration Audit (FCA) and Physical Configuration Audit (PCA)
The Contractor shall support a FCA and PCA of the initial MBTS system at the conclusion of the Contractor conducted test specified in paragraph 3.4.3.3.3 of this SOW.  Subcontractor, vendor, and supplier FCAs and PCAs shall be performed for CIs developed for the MBTS procurement or modified for use by other than the MBTS prime Contractor.  The FCA and PCA will establish the MBTS product baseline.  The Contractor shall make available copies of CDRLs SE-0001, SE-0002, SE-0003, SE-0004, SE-0005, SE-0006, and SE-0007 to support these audits.

CDRL: CM-0003 (Configuration Audit Summary Report)

3.1.5 Data Management Program
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 the requirements of DOD-STD-1700 as guidance.  This effort shall include documentation involved with, but not be limited to, the development, production, implementation, testing, schedule, and management of the MBTS 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.

All test-related CDRL items will be reviewed by the Government to verify Contractor compliance with the system design as defined in the MBTS specification, and to ensure that all requirements have been incorporated into the test documentation.  The Contractor shall identify and use an orderly review and comment process in order to preclude schedule delays.  Revised documents incorporating Government-submitted comments shall be submitted with revision marks showing all changes to the previous submission.  Revision marks shall be removed in the final delivery of documents unless otherwise stated.

3.1.5.1 Integration of Contractor’s Data Management Effort
The Contractor shall identify a single focal point for integrating and maintaining the total Contractor data management effort.  The Contractor shall submit a Data Management Plan (DMP) as a part of the PMP.  Upon approval by the Government of the PMP, the Contractor shall use this plan.  The Contractor shall develop, record, and maintain a Data Accession List.  Internal data generated in compliance with contractual tasks and subcontractor-generated data shall be listed on the Data Accession List.  The Contractor shall present this list as part of each PMR.  When requested by the Government, the Contractor shall make available for Government review, these internal documents used to design and manage the MBTS program.

3.1.5.2 Data Control and Status Accounting
The Contractor shall provide for data logging, recording, status reports, tracking, follow-ups, record keeping, and audit trails for contract data items.  Additionally, the Contractor shall provide Contract Data Status and Schedule Reports as an agenda item at PMRs.

The Contractor shall control the generation, receipt, approval, storage, and delivery of subcontractor data.  The Contractor shall assume responsibility for subcontractor data and shall ensure that the subcontractor data meets requirements of the contract.  Integration of subcontractor data into contract deliverables shall be the responsibility of the Contractor.  Deliverables shall be the sole responsibility of the Contractor.

3.1.6 Quality Control
The Contractor shall establish, implement, and maintain a Quality Control System in accordance with Section E of this contract.  The Contractor shall submit a Quality System Plan (QSP).  Upon approval by the Government 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.  Spare parts that are COTS, shall be verifiable as acceptable by their warranty, or test data, or Certificates of Compliance.

CDRL: QA-0001 (Quality System Plan (QSP))

3.2 Systems Engineering
The Contractor shall maintain effective control throughout 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 and resolution of problems; and to reduce risk.  The Contractor shall specify a single authority who will serve as a Point of Contact (POC) for systems engineering issues.  The Contractor shall document this single POC in the PMP, including the corresponding roles and responsibilities.

3.2.1 System/Subsystem Design Description

The Contractor shall execute a system engineering program for the definition, development, verification, integration, and testing of the MBTS requirements.  The Contractor’s initial systems engineering task shall consist of allocating the requirements specified in MBTS specification to MBTS Computer Software Configuration Items (CSCIs) and Hardware Configuration Items (HWCIs).  This system engineering allocation effort shall consider all aspects of performance, quality, life cycle cost, maintainability, reliability, schedule, data processing reserves, and future growth requirements.  Under this SOW, the Contractor shall perform hardware prototyping as necessary to support system design development, and shall identify, prior to CDR, long lead-time hardware items necessary to implement the system design.

The Contractor shall document the results of this initial design allocation in a System/Subsystem Design Document (S/SDD).  The S/SDD shall describe the system architectural design, the system design concept of execution, the system interface design, and decisions about the selection and design of subsystem elements.

The Contractor shall maintain the S/SDD throughout the contract development effort described herein, in accordance with the Contractor’s FAA-approved Data Management Plan.

The Contractor shall also develop drawings and associated lists for each of the HWCIs identified in the Contractor’s S/SDD.  These drawings and associated lists shall be detailed enough to identify the specific HWCI.  In addition, the Contractor shall develop system-level drawings and associated lists for the MBTS which identifies the interface of each of the MBTS HWCIs comprising the system.  Hardware item identification shall be in accordance with the Contractor’s FAA-approved Configuration Management Plan.

CDRL: SE-0001 (System/Subsystem Design Document (S/SDD))

3.2.2 Detailed Design
Following the completion of the MBTS CDR, the Contractor shall initiate the detailed design of the MBTS First Article Systems.  The Contractor shall maintain hardware, manufacturing, and software design integrity throughout the detailed design process.  The Contractor shall also maintain the detailed design documentation specified in this SOW, and ensure that this documentation adequately reflects the MBTS detailed design in accordance with the Contractor’s FAA-approved Quality System Plan.

CDRL: SE-0002 (Commercial Drawings and Associated Lists)

CDRL: SE-0003 (Product Drawings and Associated Lists)

CDRL: SE-0004 (Engineering Drawing Tree)

3.2.2.1 Hardware
3.2.2.1.1 Commercial Component Documentation

The Contractor shall maintain MBTS commercial drawings and associated lists for all MBTS commercial hardware throughout the development effort.  Hardware item identification shall be in accordance with the Contractor’s FAA-approved Configuration Management Plan.  These drawings and associated lists shall be detailed enough to identify the specific commercial hardware component and/or assembly, and the application of this commercial hardware item in the design of the MBTS.  This documentation shall be included in CDRL SE-0002.

3.2.2.1.2 Modified Component Documentation

The Contractor shall develop product drawings and associated lists for all MBTS commercial hardware modified by the Contractor to satisfy the MBTS specification requirements throughout the development effort.  Hardware item identification shall be in accordance with the Contractor’s FAA-approved Configuration Management Plan.  These drawings and associated lists shall be detailed enough to identify the specific modified commercial hardware component, and the application of the modified commercial hardware component in the design of the MBTS.  This documentation shall be included in CDRL SE-0003.

3.2.2.1.3 Developed Component Documentation

The Contractor shall develop product drawings and associated lists for all MBTS hardware developed by the Contractor to satisfy the MBTS specification requirements throughout the development effort.  Hardware item identification shall be in accordance with the Contractor’s FAA-approved Configuration Management Plan.  These drawings and associated lists shall be detailed enough to identify the specific hardware component, and the application of the hardware component in the design of the MBTS.  This documentation shall be included in CDRL SE-0003.

3.2.2.1.4 Assembly-Level Documentation

The Contractor shall develop assembly drawings and associated lists for each of the assemblies contained in the HWCIs identified in the Contractor’s S/SDD.  Hardware item identification shall be in accordance with the Contractor’s FAA-approved Configuration Management Plan.  These drawings and associated lists shall be detailed enough to identify the specific hardware assembly, and the specific HWCI in which the hardware assembly is utilized.  This documentation shall be included in CDRLs SE-0002 and SE-0003.

3.2.2.2 Electro-Mechanical
The Contractor shall develop and maintain the electro-mechanical documentation specified in this SOW in accordance with the Contractor’s FAA-approved Data Management Plan and Configuration Management Plan.  This documentation shall be included in CDRLs SE-0002 and SE-0003.

3.2.2.2.1 Electrical Schematics
The Contractor shall develop electrical schematic drawings and associated documentation that identifies the electrical characteristics and signal flow of each applicable assembly within the MBTS for which the Contractor has design responsibility.  This documentation shall be included in CDRLs SE-0002 and SE-0003.

3.2.2.2.2 Mechanical Documentation

The Contractor shall develop mechanical drawings and associated lists for all equipment enclosures, panels, and plates utilized in the MBTS for which the Contractor has design responsibility.  Hardware item identification shall be in accordance with the Contractor’s FAA-approved Configuration Management Plan.  This documentation shall be included in CDRLs SE-0002 and SE-0003.

3.2.2.3 Manufacturing Documentation
The Contractor shall utilize Computer Aided Design/Manufacturing (CAD/M) software packages in the layout and fabrication of the Printed Wiring Boards (PWBs) utilized in the manufacturing of the MBTS.  The Contractor shall maintain this data package throughout phase I of the contract in accordance with the Contractor’s FAA-approved Configuration Management Plan.  This documentation shall be included in CDRLs SE-0002 and SE-0003.

3.2.2.4 Software
During the development effort, the Contractor shall design, develop and/or acquire, code, integrate and test, implement and document all of the software and/or firmware necessary to satisfy the requirements of the MBTS specification.

3.2.2.4.1 Software Engineering Practices
The contractor shall employ software engineering practices that result in the design, integration, test, and delivery to the Government of software that is correct, error-resistant, non-redundant, and maintainable.  Software design shall stress hierarchical structure, independence of components, modularity, and clarity of interconnections.  To the extent that requirements in the MBTS specification can be satisfied by using the techniques listed below, for the realization of irrational numbers, transcendental functions, and stored constants, the Contractor shall consider the use of appropriate approximations, table lookup and interpolation to avoid costly computational techniques.

3.2.2.4.2 Programming Languages
All newly-developed software shall be written in the “C” programming language.

3.2.2.4.3 System Software Design
Where MBTS software requirements cannot be met by using commercially‑offered software packages, the Contractor shall develop the required computer software.  Firmware (software that resides on programmable memory) shall be treated as software.  The Contractor shall ensure that the MBTS operating system architecture shall allow for the integration of current and future Contractor developed computer software and COTS application software without degrading the MBTS software performance.  The Contractor shall implement software updates and revisions as they occur throughout the development effort.  If the Contractor has a desire to modify commercial software, he shall supply the justification for the change to the Government.  The justification shall state the method of documentation.  All changes shall require Government approval.

For standard commercial product software employed to satisfy MBTS requirements, corresponding commercial documentation, licensing agreements, and usage limitations shall be submitted to the Government for approval.  The Contractor shall ensure that the Government has the unrestricted access to additional copies of commercial software documentation.

3.2.2.4.4 Software Documentation
The Contractor shall provide a Software Version Description (SVD) for each CSCI.  The SVD shall be used by the Contractor to release CSCI versions to the Government.  The SVD shall accompany the shipment of each CSCI to the Government.  The Contractor shall use and maintain a system that ensures that each CSCI change is accounted for, following approval by the Government.  The SVD shall describe all changes to any CSCI version delivered subsequent to the initial CSCI delivery.

CDRL: SE-0005 (Software Version Description (SVD))

3.2.2.5 Interface Control
The Contractor shall design, develop, manufacture, and test the MBTS system interfaces identified in the MBTS specification.  The Contractor shall prepare, update, and maintain an interface control document to document these interfaces.

CDRL: SE-0006 (Interface Control Document (ICD))
3.2.3 System Reliability
The Contractor shall develop a Reliability Prediction Report for the MBTS System in accordance with task 203 of MIL-STD-785B.  This prediction shall satisfy the requirements of MIL‑STD‑756 for a type III prediction.  The results of this prediction shall demonstrate that the MBTS System reliability satisfies the requirements of the MBTS specification.  The Contractor shall make available to the FAA all supporting analysis information, including results of thermal design analysis, that verifies the reliability predictions are based upon a ground‑fixed environment at component ambient temperatures.  MIL‑HDBK‑217 shall be utilized as the source of failure rate data for electronic parts.  The Contractor shall identify the source for failure rates of non-electronic parts as part of this prediction.  In any case, the failure rates utilized shall reflect the measured or calculated stresses on the components while operating within their design ratings.

CDRL: SE-0007 (Reliability Prediction Report)

3.2.4 MBTS System First Article Manufacturing
The Contractor shall manufacture two (2) MBTS System first articles to be utilized throughout the development effort identified in this SOW.

3.2.5 MBTS System Interface Simulator
The Contractor shall develop an interface simulator with a capability to exercise the MBTS during MBTS development and testing (to include production acceptance test).  The simulator design shall exercise all MBTS interfaces and monitor MBTS responses to assure proper operation in accordance with the MBTS specification.   The Contractor shall provide for visual observation of the MBTS Monitor Panel indicators to assure proper operation in conjunction with control and stimuli from the MBTS simulator.  The Contractor shall document and maintain control of the simulator hardware and software configuration, both Contractor-developed and commercial, including commercial test equipment.  The Contractor shall report the MBTS simulator/ stimulator status, problems and progress during the System Engineering Reviews and Program Management Reviews.

3.2.6 Engineering Technical Services
The Contractor shall provide a maximum of 200 labor hours of engineering technical services to the FAA throughout the Contract I timeframe.  These engineering services will primarily be issued to support the FAA during the conduct of MBTS System OT&E.  These engineering service requirements will be identified by individual task orders issued by the Contracting Officer.

3.3 Supportability
3.3.1 Maintenance Concept
The MBTS shall employ a two level maintenance concept consisting of site level and depot level maintenance.  The site level maintenance concept shall be to Exchange and Replace (E&R) the MBTS System through coordination with the FAA Logistics Center.  The depot level maintenance shall include the responsibility for repair of the failed MBTS System.  The Contractor shall provide the depot level maintenance services throughout the term of Contract I.

3.3.2 MBTS Technical Instruction Books (TIBs)
The Contractor shall develop an MBTS Operator’s Manual and an MBTS Training Manual.  The Contractor shall prepare outlines for the MBTS System Operator’s Manual and for the MBTS System Training Manual, and receive Government approval of these outlines prior to initiating any documentation development effort.

These draft manuals shall provide a thorough description of the uses of the equipment.  These manuals shall also clearly indicate the relationship to other program documentation; describe the function of all operator controls; describe the use of all peripheral equipment (including the remote control subsystem); and provide detailed operating and equipment calibration procedures.

At the point of approximately 85% completion of the draft manuals, the Contractor shall submit these draft manuals for government in-process review.

The Contractor shall incorporate into the draft manuals all Government approved changes as a result of conducting the 85% in-process review.  The Contractor shall submit these final draft manuals to the Government for review and approval at the 100% in-process review.

Following the completion of the 100% in-process review, the Contractor shall incorporate all Government approved changes into the final draft manuals, and develop final draft manuscripts of these manuals.

The Contractor shall perform a validation of these manuals prior to the delivery of the final draft manuscript to the Government.

CDRL: TM-0001 (System Operator’s Manual)

CDRL: TM-0002 (System Training Manual)

3.3.3 Support and Test Equipment
The Contractor shall identify all MBTS System support and test equipment necessary to satisfy the maintenance concept specified in this SOW as part of the PMR.  The Contractor shall not proceed with the development of any support and test equipment without the prior approval of the Government.

3.3.4 Package, Handling, Storage, and Transportation
The Contractor shall provide all Packaging, Handling, Storage and Transportation (PHS&T) requirements IAW (1) ASTM-D-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, (4) MIL-STD-1189, Standard Department of Defense Bar Code Symbology, and (5) FAA Order 4650.30, Management and Control of NAS F&E Projects/Materiel.

3.3.4.1 Preservation, Packaging, and Packing
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 (IAW) ASTM-D-3951. All components and equipment (except spares), consigned to the FAALC shall be individually preserved and packaged Level A and packed Level B IAW MIL-STD-2073-1.

3.3.4.2 Marking
Marking shall be IAW MIL-STD-129 “Marking for Shipment and Storage and MIL-STD-1189, Standard Department of Defense Bar Code Symbology.

3.3.4.3 Storage and Transportation
All shipments shall be made IAW FAA Order 4650.30.  Equipment shall be transported by the most economical means considering, dependability, safety, urgency of need, traceability, and the use of the least costly mode meeting these considerations.  All material shall be shipped FOB destination.

3.4 Test and Evaluation
3.4.1 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.  The Contractor's Test Manager shall coordinate all Contractor testing to be performed and shall ensure there is no redundancy of effort or data.

3.4.2 Master Test Plan
The Contractor shall prepare, update, and maintain a Master Test Plan (MTP).  The Contractor shall complete the Government furnished Test Verification Requirements Traceability Matrix (TVRTM) by mapping each TVRTM requirement to one of the Contractor-performed formal tests specified in this SOW (with the exception of the Contractor Preliminary Test (CPT) found at 3.4.3.2 of this SOW).  In addition, the Contractor shall identify the test verification method to be utilized in verifying each of these mapped requirements.  Verification methods include the following:

· 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.

CDRL: TE-0001 (Master Test Plan)

3.4.3 Development Test & Evaluation Requirements
The Contractor shall establish a formal test program as defined in Section 4.0 of the MBTS specification.  The test and inspection program shall be designed to verify the requirements specified in the MBTS specification and Contractor related specifications/standards.  All formal testing shall be conducted on test articles that exactly conform to the configurations established during the formal baseline reviews, including CDR and TCR.  The Contractor’s minimum development testing requirements shall include the following:

TEST /INSPECTION
MBTS SPECIFICATION PARAGRAPH




a. Quality Control Inspections (Test Item as required by ISO Standards)
4.1.1

b. Contractor’s Preliminary Test (CPT) (Test Item as Required in Tests c. through herein)
4.1.2

c. First Article Inspections (FAIs)
4.2.1

d. First Article Design Verification – Hardware
4.2.2.1

e. First Article Design Verification – Software
4.2.2.2

f. System Test
4.2.3

1. Performance
4.2.3.1

2. Status and Control
4.2.3.2

3. Interface
4.2.3.3

4. Environmental
4.2.3.4

5. Stability
4.2.3.5

6. Electromagnetic Interference

  (EMI)
4.2.3.6

7. Year 2000 Compliance
4.2.3.7

g. Site Acceptance Test
4.2.4

It is anticipated that the conduct of portions of the System Performance (test 3.4.3.f.1) and the System Interface (test 3.4.3.f.3) test will require connection to additional FAA systems which are not currently available at the Contractor’s facility.  Therefore, the Contractor shall indicate in the allocation of the requirements to these system level tests which System Performance and Interface Test requirements shall be satisfied during testing at the Contractor’s facility, and which requirements shall be deferred to Site Acceptance Test at the WJHTC, Atlantic City, NJ.  The Contractor’s test plan shall clearly indicate which requirements shall be tested at each location.

The configuration (both hardware and software) of the test article utilized to conduct tests (a) through (g) shall be traceable to the configuration established at CDR.  The Contractor shall present this test article configuration and the associated configuration traceability (both hardware and software) as part of the TCR prior to conducting the applicable test.

3.4.3.1 Quality Control Inspections
The Contractor shall perform in-process quality inspections in accordance with the Contractor’s FAA-approved QSP.  The Contractor shall document any inspection results of non-compliance or unexplainable anomalies in accordance with the Contractor’s FAA-approved QSP.

3.4.3.2 Contractor Preliminary Test (CPT)
The Contractor shall conduct a formal dry-run test for each test listed in the subparagraphs of Section 3.4.3.3 of this SOW.  These CPTs shall be conducted in accordance with FAA-G-2100F; the requirements of Section 4.1 of the MBTS specification; the Contractor’s specifications referenced in the MBTS System MTP; and the applicable approved test plan and draft test procedures.  Following the completion of each CPT, the Contractor shall prepare and deliver a post-test report, and receive Government approval of the draft test procedures prior to proceeding into the applicable formal test.

3.4.3.3 First Article Inspections
During the manufacturing of the initial first article MBTS Systems, the Contractor shall participate in the mechanical and electrical inspection.  The scope of this inspection shall be determined based upon the baseline configuration established at the TCR.  However, as a minimum, this inspection shall be conducted on the first-built Circuit Card Assembly (CCA) of each board type manufactured for the first article MBTS System configuration.

The mechanical inspection shall include a visual examination to determine compliance with applicable requirements, including types of components and materials, CCA component layout, PWB fabrication, workmanship, and similar attributes.

The electrical inspection (or bench test) shall include tests which determine the compliance of the CCA with all applicable specifications, including those of the Contractor, which cover electrical requirements and performance.  Electrical continuity, leakage resistance, clock accuracy and stability, and similar characteristics shall be included.

3.4.3.3.1 First Article Design Verification - Hardware
The Contractor shall conduct testing to verify those requirements identified in the TVRTM as being allocated to the hardware first article design verification.  Design Verification testing shall not commence prior to the completion of the electrical and mechanical inspection(s) on the equipment under test.  The Contractor shall prepare a test plan, test procedures, and a test report for this test.  The Contractor shall complete this verification prior to conducting any system-level testing as specified in this SOW.

CDRL: TE-0002 (Test/Inspection Plan)

CDRL: TE-0003 (Test/Inspection Procedures)

CDRL: TE-0004 (Test Report)

3.4.3.3.2 First Article Design Verification - Software
The Contractor shall conduct testing to verify those requirements identified in the TVRTM as being allocated to the software first article design verification.  Design Verification testing shall not commence prior to the completion of the electrical and mechanical inspection(s) on the equipment under test.  The Contractor shall prepare a test plan, test procedures, and a test report for this test.  The Contractor shall complete this verification prior to conducting any system-level testing as specified in this SOW.

CDRL: TE-0002 (Test/Inspection Plan)

CDRL: TE-0003 (Test/Inspection Procedures)

CDRL: TE-0004 (Test Report)

3.4.3.3.3 System Test and Site Acceptance Test 
The Contractor shall conduct testing at the Contractor’s facility and at the WJHTC to verify those requirements identified in the TVRTM as being allocated to system test and site acceptance test.  System testing shall not commence prior to the completion of Design Verification (Hardware and Software) testing on the equipment under test.  The Contractor shall prepare a test plan, test procedures, and a test report for this test.  With the exception of those System Test requirements that need to interface with FAA systems at WJHTC for requirement verification, the Contractor shall complete the verification of all system level requirements identified by the TVRTM at the Contractor’s facility prior to delivering any first article MBTS System to the Government.

CDRL: TE-0002 (Test/Inspection Plan)

CDRL: TE-0003 (Test/Inspection Procedures)

CDRL: TE-0004 (Test Report)

3.4.4 Regression Test
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.  Regression test planning will be Government approved and witnessed and shall be conducted in accordance with Government approved procedures.

The Contractor shall determine and report to the Government the reason for non-compliance following failure of the MBTS equipment (hardware and software) to meet specified requirements as identified in a specific SPR(s).  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.

4 NOTES
4.1 Acronyms and Abbreviations.
The following list contains all acronyms and abbreviations used in this Statement of Work.

ACP
Azimuth Change Pulse

ANSI
American National Standards Institute

ARP
Azimuth Reference Pulse

ARTCC
Air Route Traffic Control Center

ASQC
American Society for Quality Control  

ASR
Airport Surveillance Radar

ASTM
American Society for Testing Materials

ATCBI
Air Traffic Control Beacon Interrogator

ATCRBS
Air Traffic Control Radar Beacon System

AU
Azimuth Unit

BMIPS
Baseline Master Integrated Project Schedule

CAD/M
Computer Aided Design/ Manufacturing

CCA
Circuit Card Assembly

CDR
Critical Design Review

CDRL
Contract Data Requirements List

CI
Configuration Item

CLIN
Contract Line Item Number

CM
Configuration Management

CMP
Configuration Management Plan

CO
Contracting Officer

COC
Certificate of Compliance

COTR
Contracting Officer's Technical Representative

COTS
Contractor Off-The-Shelf

CPT
Contractor Preliminary Test

CSA
Configuration Status Accounting

CSCI
Computer Software Configuration Item

CW
Continuous Wave

DID
Data Item Description

DMP
Data Management Plan

DR&A
Data Reduction and Analysis

DT&E
Development Test and Evaluation

E&R
Exchange and Replace

F&E
Facilities and Engineering

FAA
Federal Aviation Administration

FAALC
FAA Logistic Center

FCA
Functional Configuration Audit

GFE
Government Furnished Equipment

GFM
Government Furnished Material

GFP
Government Furnished Property

GPIB
General Purpose Interface Bus (IEEE STD 488)

HWCI
Hardware Configuration Item

IAW
In Accordance With

ICD
Interface Control Document

IEC
International Electrotechnical Committee

IEEE
Institute of Electrical and Electronic Engineers

ISO
International Standardization Organization

LRU
Line Replaceable Unit

MBTS

Monopulse Beacon Test Set

Mode S
Mode Select (Beacon System)

MSSR
Monopulse Secondary Surveillance Radar

MTP
Master Test Plan

OCS
Operator Control Subsystem

OEM
Original Equipment Manufacturer

OPR
Office of Primary Responsibility

OSS
Overall System Sensitivity

OT&E
Operational Test & Evaluation

PCA
Physical Configuration Audit

PHS&T
Packaging, Handling, Storage and Transportation

PM
Program Manager

PMP
Program Management Plan

PMR
Program Management Review

POC
Point of Contact

PSR
Project Status Report

PWB
Printed Wiring Board

QSP
Quality System Plan

RF
Radio Frequency

S/SDD
System/ Subsystem Design Document

SOW

Statement of Work

SPR
System Problem Report

SPS
Software Product Specification

SSR
Secondary Surveillance Radar (Beacon Radar System)

SVD
Software Version Description

TCR
Test Configuration Review

TIB
Technical Instruction Books

TIM
Technical Interchange Meeting

TRACON
Terminal Radar Approach Control Center

TRR
Test Readiness Review

TVRTM
Test Verification Requirements Traceability Matrix

WJHTC
William J. Hughes Technical Center, Atlantic City, NJ.
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