
PART I – SECTION C
STATEMENT OF WORK 
DRAFT

TABLE OF CONTENTS
1C.1
PURPOSE


1C.1.1
Background


1C.1.2
Scope


2C.2
APPLICABLE DOCUMENTS


2C.3
REQUIREMENTS


2C.3.1
Program Management


2C.3.1.1
Program Management Plan (PMP)


3C.3.1.2
Conferences, Meetings and Reviews


3C.3.1.2.1
Program Management Reviews


3C.3.1.2.2
Technical Reviews and Meetings


3C.3.1.2.3
Post-Award Conference (PAC)


4C.3.1.3
Program Control


4C.3.1.3.1
Contract Work Breakdown Structure (CWBS)


4C.3.1.3.2
Network Logic Schedule (NLS)


4C.3.1.3.3
Earned Value Management System (EVMS)


4C.3.1.3.4
Integrated Baseline Review (IBR)


4C.3.1.4
Data Management


4C.3.1.5
Risk Management


5C.3.1.5.1
Program Risk Analysis


5C.3.1.5.2
Program Management Indicators


5C.3.1.6
System Integration Management


5C.3.2
Systems Engineering


5C.3.2.1
Systems Engineering Management


5C.3.2.1.1
Trade Studies


6C.3.2.1.1.1
TFM-M System Architecture Trade Study


6C.3.2.1.1.2
Additional Trade Study Reports


7C.3.2.2
System /Subsystem Specification (SSS)


7C.3.2.3
Technical Performance Measurement (TPM) Analysis and Design


7C.3.2.3.1
Operational System Performance


7C.3.2.4
Engineering Reviews


7C.3.2.4.1
System Requirements Review (SRR)


8C.3.2.4.2
System Design Review (SDR)


9C.3.2.4.3
Preliminary Design Review (PDR)


13C.3.2.4.4
System Detailed Design Review (SDDR)


18C.3.2.5
Quality Assurance Program


18C.3.2.6
Configuration Management


18C.3.2.7
Human Factors Engineering


19C.3.2.8
Security Program


19C.3.2.9
Interfaces


19C.3.2.10
System Safety Program


19C.3.2.11
Test Bed


20C.3.3
System Design


20C.3.3.1
System Architecture


21C.3.3.2
Commercial Product Management


21C.3.3.3
Systems Engineering Risk Reduction Activities


21C.3.3.4
Software Engineering Management


21C.3.3.5
General Software Engineering Requirements


22C.3.3.5.1
Use and Integration of COTS/NDI Software


22C.3.3.6
Production


22C.3.4
Deployment


24C.3.5
Test and Evaluation (T&E) Program


25C.3.5.1
Test Conduct


25C.3.5.1.1
Formal Contractor Tests


26C.3.5.2
Reviews and Briefings


26C.3.5.3
Government Test Activities


26C.3.5.3.1
Problem Reporting


27C.3.6
Integrated Logistics Support (ILS)


27C.3.6.1
Maintenance Planning


28C.3.6.1.1
System Hardware Maintenance Concept


28C.3.6.1.2
System Software Maintenance Concept


28C.3.6.1.3
Second-Level Maintenance Engineering


29C.3.6.2
Technical Data


29C.3.6.2.1
Technical Data Packages and Associated Lists


29C.3.6.2.2
Technical Manuals


29C.3.6.2.3
Contractor-Developed Manuals


30C.3.6.2.4
Developed Manual Validation and Verification


30C.3.7
Training


30C.3.7.1
General Training Requirements


30C.3.7.2
Training Program


30C.3.7.3
Airway Facilities (AF) Training


31C.3.7.3.1
Airway Facilities Training Requirements


31C.3.7.3.2
First Course Conduct


31C.3.7.3.3
Training Conduct


31C.3.7.4
TMC/TMS Training 


31C.3.7.4.1
TMC/TMS Training Requirements


31C.3.7.4.2
First Course Conduct


32C.3.7.4.3
Training Conduct


32C.3.7.5
System AdministratorTraining 


32C.3.7.5.1
System Administrator Training Requirements


32C.3.7.5.2
First Course Conduct


32C.3.7.5.3
Training Conduct


32C.3.8
Hardware Technical Refresh 


33C.3.8.1
Hardware Refresh Technical Interchange Meetings


33C.3.8.2
Hardware Refresh Testing Requirements


33C.3.8.3
Hardware Refresh Required Training Requirements


33C.3.8.3.1
AF Maintenance Training on Refreshed Hardware


34C.3.8.3.2
System Administrator Training


34C.3.8.4
Hardware Refresh Site Surveys


34C.3.8.5
Hardware Installation


34C.3.9
Pre-Planned Product Improvement


35C.3.10
Engineering Services




C.1 PURPOSE

The purpose of this draft Statement of Work (SOW) is to provide a high-level summary of the tasks required for modernization of the current Traffic Flow Management (TFM) System. The Contractor should use this SOW as guidance in determining the scope of the effort required for TFM Modernization. 

C.1.1 Background

The FAA’s Operational Evolution Plan (OEP), which can be accessed at http://www1.faa.gov/programs/oep/, provides the vision and roadmap for modernizing the National Airspace System (NAS) to meet future air traffic demands.  The execution of this plan involves the research, development and deployment of new Air Traffic Management (ATM) systems, technologies, and decision support tools to meet these growing demands safely and efficiently.  The FAA’s Traffic Flow and Enterprise Management (TF&EM) Integrated Product Team (IPT), AUA-700, is responsible for developing and deploying technology to support the safe and efficient movement of aircraft through the NAS.  They are responsible for ensuring that new TFM systems and technologies provide NAS-Level benefits in addition to providing localized benefits within a particular volume of airspace or phase of flight.

TFM balances air traffic demand with system capacity to ensure maximum efficiency in the utilization of the total NAS, producing a safe, orderly, and expeditious flow of air traffic.  This is coupled with the task of minimizing aircraft delays, on the ground, in terminal airspace, and en route.  TFM functions support the primary Air Traffic Control (ATC) mission of separation by providing a more disciplined flow of air traffic, whereby aircraft are spaced properly and peaking is reduced.  This allows the controller to handle more aircraft with fewer delays.  ATC services are provided through teams of controllers located in Air Route Traffic Control Centers (ARTCCs), Terminal Radar Approach Control (TRACON) facilities, and Airport Traffic Control Towers (ATCTs). TFM functions are performed by traffic management specialists at the central Air Traffic Control System Command Center (ATCSCC) in Herndon, VA, and by traffic management coordinators at Traffic Management Units (TMUs) located at ARTCCs, TRACONs, and ATCTs.  

Originally developed as a proof-of-concept system, the Enhanced Traffic Management System (ETMS) and other TFM subsystems have evolved into the current mainstay for traffic flow management. In recent years, as the number of daily flights has increased, the system has begun to experience difficulty in meeting all performance, capacity, and operational requirements.   Furthermore, the TFM products that support users today have resulted from various research activities and are not fully integrated in the TFM System.    
C.1.2 Scope

This draft SOW defines the effort required for the design, development, test, and production of the modernized TFM.  In addition, this draft SOW defines the effort required for Engineering Services tasks as well as for Pre-Planned Product Improvements (PPPI).

The TFM Modernization (TFM-M) program will replace portions of the existing TFM automation systems with a modernized automation environment that supports both legacy and new functional capabilities.  The automation systems to be modernized by the TFM-M program include the current TFM centralized processing capability located at the Volpe National Transportation Systems Center in Cambridge, MA; the TFM subsystems located at the ATCSCC; and the TFM subsystems located at the various ATC facilities.  

The Contractor’s proposed System Architecture shall meet all requirements in the TFM-M System Specification Document (SSD) as directed by this SOW.  In conjunction with the work required to develop a TFM-M System design, this SOW includes provisions for program management, systems engineering, system integration, system test and evaluation, implementation, deployment, transition, integrated logistics and support services at Government operational and support facilities, maintenance, and training.

C.2 APPLICABLE DOCUMENTS

TBD.

C.3 REQUIREMENTS

The tasks described herein shall be fully integrated to ensure their efficient and timely execution.
C.3.1 Program Management

The Contractor shall provide the required personnel and facilities to manage and administer the work required under this contract.  The Contractor shall assign a Program Manager to organize, plan, schedule, provide technical guidance, and report on all work units of the contract.  The Program Manager shall be the focal point within the Contractor’s organization for all required program tasks.  The Program Manager shall be prepared at all times to present and discuss the status of contract activities with the Government Contracting Officer (CO), the Contracting Officer’s Technical Representative (COTR), and/or the Government Program Manager.  Management activities include internal management within the contractor's organization, subcontractor management and all management activities necessary for reporting progress, demonstrating results, and coordinating all technical activities with the Federal Aviation Administration (FAA).

C.3.1.1 
Program Management Plan (PMP)

The Contractor shall develop, maintain and update an integrated PMP that is supported by risk analysis, where applicable, with appropriate mitigating factors identified.  The PMP shall integrate all functional areas (e.g., systems engineering, engineering data and specifications, software engineering, configuration management, product assurance, integrated logistics support, etc.) and define the specific objectives to be accomplished for the successful execution of the program.  The PMP shall provide a definition and description of all work required to meet the requirements of this SOW.  The PMP shall also discuss the staffing and other resources required to meet contract requirements.  The PMP shall include the Program Schedule. 

CDRL Mxxx:  Program Management Plan

C.3.1.2 Conferences, Meetings and Reviews

The Contractor shall prepare for and participate in conferences, status meetings, Program Management Reviews (PMRs) and formal design reviews/meetings.

CDRL Mxxx:  Meeting Agenda 

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Item List

C.3.1.2.1 Program Management Reviews

The Contractor shall conduct and administratively support monthly PMRs to review the work being performed. In months with both a PMR and an Engineering Review (as defined in section C.3.2.4), the last day of the Engineering Review shall be used for conduct of the PMR.

CDRL Mxxx:  Meeting Agenda 

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Item List 

C.3.1.2.2 Technical Reviews and Meetings

The Contractor shall conduct technical reviews and meetings (e.g., Engineering Reviews, Technical Interchange Meetings (TIMs), In-Process Reviews, Conferences) as defined in the ensuing sections of this SOW.

CDRL Mxxx:  Meeting Agenda 

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Items

C.3.1.2.3 Post-Award Conference (PAC)

The Contractor shall plan, host, provide administrative support for, and participate in a one-day PAC to be held at the Contractor’s facility following contract award.  The purpose of the PAC shall be to ensure the adequacy of the Contractor’s planning efforts in meeting contract requirements in areas such as, but not limited to, complete coverage of the statement of work, logical scheduling of the work activities, adequate allocation of resources, and risk management. The Contractor shall provide a draft PMP at the PAC.

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Items

CDRL Mxxx:  Program Management Plan

C.3.1.3 Program Control

The Contractor shall implement and conduct a program control activity that ensures efficient and timely program execution.  

C.3.1.3.1 Contract Work Breakdown Structure (CWBS)

The Contractor shall generate and maintain a CWBS and CWBS Dictionary for this effort. These shall clearly correspond to the FAA WBS definition as per guidance provided in the FAA Acquisition System Toolset (FAST) located at http://fast.faa.gov/wbs/indexstart.htm.

CDRL Mxxx:  Program Management Plan


C.3.1.3.2 Network Logic Schedule (NLS)

The Contractor shall develop and maintain an NLS.

CDRL Mxxx:  Network Logic Schedule



C.3.1.3.3 Earned Value Management System (EVMS)

The Contractor shall establish, maintain, and use an EVMS that complies with EIA 748-Revision A, dated August 28, 2002, Earned Value Management Systems.  The EVMS shall be used to plan and control costs; measure performance; identify cost and schedule variances.  

CDRL Mxxx:  Cost Performance Report (CPR)

CDRL Mxxx:  Contract Funds Status Report (CFSR)

C.3.1.3.4 Integrated Baseline Review (IBR)

An IBR shall be held to ensure the adequacy of the Contractor’s planning efforts in meeting contract requirements in areas such as, but not limited to, complete coverage of the statement of work, logical scheduling of the work activities, adequate allocation of resources, and risk management. This review shall be held no later than three months after contract award.

C.3.1.4 Data Management

The Contractor shall establish and maintain a library with all documents (e.g., deliverables, correspondence, etc.) developed by the Contractor and all documents provided by the Government.  The Contractor shall provide access to the library by the Government.

C.3.1.5 Risk Management

The Contractor shall establish a Risk Management Program for identification, assessment, continuous tracking and systematic reduction of risks that could impact the Contractor’s ability to meet its technical, cost and schedule objectives. 

C.3.1.5.1 Program Risk Analysis

The Contractor shall quantify risks with respect to the impact on integration, installation, performance, overall system operations, schedule, program cost, supportability, life cycle and information security. The Contractor shall provide a summary of risks and the associated risk mitigation plan at each PMR.

CDRL Mxxx:  Risk Assessment Report


C.3.1.5.2 Program Management Indicators

The Contractor shall track applicable program management indicators for developed software during all phases of the contract.  The Contractor shall use a product similar to Practical Software and Systems Measurement (PSM), version 3.

CDRL Mxxx:  Management and Quality Indicators Report


C.3.1.6 System Integration Management

The Contractor shall be responsible for developing/selecting, testing, integrating and deploying the proposed developmental and/or Commercial-off-the-Shelf (COTS)/Non-developmental Item (NDI) hardware, firmware and software products as a system.  The Contractor shall function as a single-point management/engineering contact for program-level integration of the TFM-M System to include management of overall system integration among major program segments within the TFM-M System and between the TFM-M System and the NAS.  Program-level integration activities shall include, but not be limited to, program management, technical reviews, interface management, testing and coordination of site preparation planning and activation.

C.3.2 Systems Engineering

C.3.2.1 Systems Engineering Management

The Contractor shall execute all engineering efforts in accordance with the Government approved Systems Engineering Management Plan (SEMP).  Best commercial practice systems engineering management techniques shall be used for the planning and control of the engineering activities. 

CDRL Exxx:  Systems Engineering Management Plan (SEMP)
C.3.2.1.1 Trade Studies 

The Contractor shall conduct trade studies that support engineering decisions made during the analysis effort in determining what architecture would best support the TFM-M effort.  These trade studies shall be documented in Technical Reports and shall also be presented to the Government during conduct of the System Design Review (SDR).  The Contractor shall identify at least two alternatives for consideration in each trade study.  The Trade Study Technical Reports shall include the following information, as a minimum:

(a) Assumptions and background,

(b) Identification of alternatives,

(c) Identification of specific design characteristics of each alternative,

(d) Costs and benefits of each alternative,

(e) TFM-M SSD requirements affected,

(f) Methodology for trade study conduct,

(g) Identification of data used and sources, as applicable,

(h) Sensitivity analyses performed,

(i) Results, and

(j) Recommendations.

The Contractor shall conduct the trade studies listed in the following subsections:

C.3.2.1.1.1 TFM-M System Architecture Trade Study

During the conduct of this trade study, the Contractor shall define, analyze, and report the difference in costs and benefits to the Government of various options considered during development of the proposed TFM-M System Architecture, including the following: various degrees of centralization of the data processing system; various alternatives for allocation of functions to the TFM sites; and various alternatives to meeting the TFM-M SSD availability requirements.  Requirements for supporting communications systems shall be clearly defined.

CDRL Exxx:  Trade Study Technical Report – Architecture Trade Study

C.3.2.1.1.2 Additional Trade Study Reports

The Contractor may propose, complete and deliver to the Government additional Trade Study Reports that summarize key trade-off study conclusions resulting from development of the proposed TFM-M System Architecture.  Additional trade studies proposed by the Contractor shall be approved by the Contracting Officer prior to start of any work.

CDRL Exxx:  Technical Report

C.3.2.2 System /Subsystem Specification (SSS)

The Contractor shall analyze the functional and performance requirements provided in the TFM-M SSD.  The Contractor shall define and allocate the requirements as required and document them in a SSS comprised of two volumes.  The Verification Requirements Traceability Matrix  (VRTM) shall be included in Appendix A to the SSS, and the Requirements Allocation Matrix (RAM) shall be contained in Appendix A to the System/subsystem Design Document.  The Contractor shall maintain the SSS throughout the duration of the contract.

CDRL Exxx:  System/Subsystem Specification (SSS)

CDRL Exxx:  System/Subsystem Specification, Appendix A:  VRTM

C.3.2.3 Technical Performance Measurement (TPM) Analysis and Design

C.3.2.3.1 Operational System Performance

The Contractor shall establish and model TPMs for Contractor-defined/Government-approved key indicators of TFM-M System performance.  The Contractor shall develop a performance model for the proposed TFM-M System design and use it to perform system performance prediction analyses.

CDRL Exxx:  System Performance Document (SPD)

C.3.2.4 Engineering Reviews

Engineering reviews shall be conducted by the Contractor to demonstrate an understanding of the program at various stages in the development process.  The reviews, which shall be conducted to support the system, software and hardware areas of development, shall also demonstrate the Contractor’s readiness to proceed to the next stage.  At the conclusion of each engineering review, the Government will do one of the following:

(a) Grant unconditional approval of the review;

(b) Grant conditional approval of the review, with the conditions for receipt of approval stated in a letter to the Contractor from the Contracting Officer; or

(c) Disapprove the review.

The Contractor shall proceed with work following the engineering review only after receiving either unconditional approval or conditional approval of the review from the Contracting Officer. The Contracting Officer will clearly indicate, following each engineering review, the Government’s assessment of the review within five (5) working days.

C.3.2.4.1 System Requirements Review (SRR)

The Contractor shall conduct an SRR to demonstrate: 

· Their understanding of the Government requirements; 

· That the identified requirements are consistent with the Government’s intent;

· That processes are in place for system design and development activities;

· Traceability of SSS requirements to higher-level Government TFM-M requirements

· That processes are in place for program Systems Engineering activities; and

· That processes are in place to track system requirements allocation relative to Systems Engineering activities and system design and development activities.

The SRR shall at a minimum address the progress of the following:

· Analysis performed that supports the system requirement allocation;

· Program risk analysis, including risk identification, risk ranking and risk management;

· Technical Performance Measurement processes;

· Systems engineering processes;

· Software development processes;

· System Safety Program Plan;

· Human factors analysis and user involvement processes;

· Initial System Security Plan;

· Data Management Plan; and

· Milestone schedules.

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes, Action Item List

CDRL Exxx:  Software Development Plan (SDP)

CDRL Exxx:  System Safety Program Plan (SSFPP)

CDRL Exxx:  Human Factors Engineering Program Plan (HFEPP)

CDRL Exxx:  Initial Security Risk Assessment (ISRA)

CDRL Exxx:  Initial Systems Security Program Plan (ISSPP)

C.3.2.4.2 System Design Review (SDR)

The purpose of the SDR is for the Contractor to present the preliminary high-level system design to the Government. The Contractor shall conduct an SDR to demonstrate the achievability of the technical requirements and readiness to initiate the system preliminary design development.

The SDR shall at a minimum address the following:

· Capability of System design and software design and development to meet allocated SSS requirements, including RMA and performance;

· Allocation of requirements to configuration items below the system level;

· Verification that the hardware and software design selections have been optimized through trade study analyses;

· Security implementation;

· System safety hazard analysis and identification of safety test requirements;

· Human factors activities to mitigate risks during system development and deployment;

· Identification and ranking of technical risks and mitigation approach;

· System design feasibility and system/cost effectiveness;

· A proposed list of TPMs for Government approval; 

· Preliminary transition approach to installation of new TFM-M System; and

· Approaches for the preliminary design phase.

Upon completion of SDR, the Contractor shall make no changes to the SSS, RAM or SSDD without Government approval.

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Item List 


CDRL Exxx:  System/Subsystem Specification (SSS), ,Appendix A: VRTM

CDRL Exxx:  System/Subsystem Design Document (SSDD)

CDRL Exxx:  System/Subsystem Design Document (SSDD), Appendix A: RAM

C.3.2.4.3 Preliminary Design Review (PDR)

The Contractor shall conduct a PDR to demonstrate:

· Preliminary design for all configuration items;

· Specification(s) have been appropriately developed;

· Subsystem designs satisfy assigned requirements from the SSDD;

· Processes have been defined adequately to initiate product development;

· Achievability of the technical requirements;

· Development risks are identified and mitigation plans are feasible and effective; and

· Readiness to initiate system detailed design phase.

Collectively, the PDR shall, at a minimum, assess the following products and topics to ensure that the design elements are defined at a level appropriate for initiating product development activities:

a. Hardware Configuration Items (HWCIs):

(1) Trade studies’ and design studies’ results since the SDR;

(2) Functional flow and requiremen`ts allocation data;

(3) Equipment layout drawings and preliminary drawings, including any proprietary or restricted design/process/components and information;

(4) Safety engineering, electromagnetic compatibility, transportability, weight, packaging, and handling considerations and security engineering;

(5) Description and characteristics of commercially available equipment;

(6) Existing documentation for commercially available equipment and Contractor procurement specifications;

(7) Identification and description of all firmware to be provided with the system; and

(8) Support equipment requirements, including RMA, calibration, and documentation.

b. Software Design Document (SDD) Review:

(1) Software functional flows embodying all of the requirements allocated from the SSS, Interface Requirements Document (IRD) and (Interface Control Documents) (ICDs) to the Computer Software Configuration Item (CSCI) level;

(2) Description of executive control and start/recovery features for each CSCI, including system operation and features enabling recovery from system malfunction;

(3) Description of the top-level structure, rationale for components, development methodology, and required support programs for each CSCI;

(4) Identification of unique security requirements and description of the security techniques implemented for each CSCI;

(5) Availability, adequacy and planned utilization of the software development facilities;

(6) Description of all development and test tools, including tools that are not delivered under the terms of the contract, that are planned for use during product development and test;

(7) Description and characteristics of commercially available software;

(8) Existing documentation for commercially available software and Contractor procurement specifications;

(9) Completeness of software design to embody all the requirements of the SSDD;

(10) Assessment that Human Factors engineering principles are adequately incorporated into the design; and

(11) CSCI development schedule.

c. For each identified CSCI, the following shall be provided:

(1) Achievability of the technical requirements; 

(2) Readiness to initiate the Software Design Phase;

(3) CSCI performance requirements, including execution time, storage requirements and other similar constraints;

(4) Control flow and data flow between the CSCI and all other configuration items both internal and external to the system; and

(5) Testing methods for each CSCI.

d. Design Maintainability:

(1) Review preventive maintenance frequencies and durations for compatibility with overall system requirements and planning criteria; 

(2) Identify any unique maintenance procedures required for the configuration item during operational use; and

(3) Ensure that the system is optimized from a maintenance and maintainability viewpoint and conforms with the planned maintenance concept.

e. Human Factors:

(1) Demonstrate by checklist or other formal means the adequacy of design to meet human performance requirements of the SSD; and

(2) Evaluate the following human engineering design factors:  

i. Operator controls, 

ii. Operator displays, 

iii. Maintenance features, 

iv. Safety features and emergency equipment, 

v. Workspace layout, 

f. System Safety:

(1) Review configuration item design for compliance to safety design requirements; and

(2) Review acceptance test requirements to ensure adequate safety requirements are reflected therein.

g. Information Security (INFOSEC):

Review design to ensure that all allocated INFOSEC requirements are adequately addressed.

h. Logistics Support:

(1) Describe System Maintenance concept for impact on design and System Engineering activities.  Review adequacy of maintenance plans;

i. Training:  

Describe the training concept to include a delivery schedule and a concept for training TFM users in conjunction with software releases.

j. Test:

(1) Review information to be provided by the Contractor regarding test concepts for Development Test (DT) (informal and formal).  This information includes:

i. Organization and responsibilities of test group,

ii. Contractor test approach for:

· Test Methods (plans/procedures),

· Test Reports,

· Resolution of problems and errors,

· Retest procedure, and

· Change control and configuration management.

iii. Identification of any special test tools that are not deliverable under the contract.

(2) Review plans for software unit testing, integration testing and formal CSCI testing, to include:

i. General and specific requirements that will be demonstrated by each test,

ii. Test-unique support software, hardware, facilities needed,

iii. Relationship of test to other test phases,

iv. Objective of each CSCI test, and

v. Test schedules.

k. Program Risk Mitigation: 

The overall technical program risks associated with each configuration item shall be reviewed on a technical, cost and schedule basis.

l. The set of TPMs and their estimated values.

m. Approach to transition of new TFM-M System and identification of any required Government resources.

The PDR shall emphasize the completeness, clarity, and consistency of the requirements allocation, data models and CSCI architecture.  The Contractor shall complete the PDR, including disposition of all action items, prior to starting detailed design, unless the Government has provided explicit approval in writing to the Contractor in advance.  Upon completion of the PDR presentation, the Contractor shall make no changes to the requirements baseline without Government approval.

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Item List

CDRL Exxx:  System/Subsystem Specification (SSS), Appendix A: VRTM (update)

CDRL Exxx:  System/Subsystem Design Document (SSDD) (update)

CDRL Exxx: Software Design Document (SDD)

CDRL Exxx: Database Design Document (DBDD)

CDRL Exxx:  Human Factors Engineering System Analysis Report (HESAR)

CDRL Exxx:  Commercial Product Management Plan (CPMP)

CDRL Exxx:  System Safety Program Plan (SSFPP)

CDRL Exxx: Hardware Design Document (HDD)

CDRL Lxxx:  Integrated Support Plan (ISP)

C.3.2.4.4 System Detailed Design Review (SDDR)

The Contractor shall conduct an SDDR to demonstrate and discuss the following:

a.  Detailed design for all computer software configuration items (CSCIs);

n. Specification(s) contain an accurate and complete description of the design;

o. Subsystem designs satisfy assigned requirements from the SSS;

p. Processes have been defined adequately to initiate product development;

q. Achievability of the technical requirements; 

r. Development risks are identified and mitigation plans are feasible and effective; and

s. Readiness to initiate software development.

Collectively, the SDDR shall, at a minimum, assess that the following products and topics are defined at a level appropriate for initiating product development activities:

t. HWCIs:

(1) Updates to any HWCI design information presented at Preliminary Design Review; and

(2) Physical and functional interface requirements contained in configuration item.

u. CSCIs:

(1) Assignment of CSCI requirements to specific lower-level software units, criteria and design rules used to accomplish this assignment, and the traceability of the lower-level software units to satisfy CSCI requirements;

(2) Design details of the CSCI and lower-level software units including data definitions, timing and sizing, data and storage requirements and allocations, and overall information flow between the lower-level software units;

(3) Detailed design characteristics of all interfaces, including data source, destination, interface name and interrelationships;

(4) Detailed characteristics of all databases including database structure, detailed design, including all files, records, fields, items, access rules, control of shared files, procedures for data base recovery/regeneration from a system failure, rules for database manipulation, file integrity, usage reporting, data management rules and algorithms;

(5) Description of executive control and start/recovery features for each CSCI, including system operation and features enabling recovery from system malfunction;

(6) Availability, adequacy and planned utilization of the software development facilities;

(7) The Contractor shall provide information of the design of support programs not explicitly required for the operational system but which will be generated to assist in the development of the CSCI(s);

(8) Description of all development and test tools, including tools that are not delivered under the terms of the contract, that are planned for use during product development and test;

(9) Description and characteristics of commercially available software or NDI as used in the proposed design;

(10) Existing documentation for commercially available software or NDI and Contractor procurement specifications;

(11) Completeness of system/software design to embody all the requirements of the SSS;

(12) Assessment that Human Factors Engineering principles are adequately incorporated into the design; and

(13) Configuration item development schedule.

v. Adaptation Data:

Detailed review of the adaptation data and other engineering data for suitability of intended use via checklist or other formal means.

w. Design Reliability:

Review the failure data reporting and methods for determination of failure trends.

x. Detailed Transition Approach;

y. Design Maintainability;

z. Review preventive maintenance frequencies and durations for compatibility with overall system requirements and planning criteria;

aa. Evaluate the following human factors engineering design factors: 

(1) Operator controls; 

(2) Operator displays; 

(3) Maintenance features; 

(4) Safety features and emergency equipment; 

(5) Workspace layout; 

(6) Internal environmental conditions; 

(7) Training equipment; and

(8) Personnel accommodations.

ab. System Safety;

ac. INFOSEC;

ad. Logistics Support;

(1) Review logistics and provisioning planning to ensure full understanding of scope of requirements in these areas and that an acceptable time-phased plan has been developed for accomplishment; and  

(2) Ensure provisioning requirements, GFP usage, spare parts, and support during installation, checkout, and site test are adequately addressed.

ae. Training;

af. Test: 

Review information to be provided by the Contractor regarding concepts for DT (informal and formal).  This information includes:

(1) Updates to Organization and responsibilities of test group;

(2) Review interface test requirements in SSS, IRD, and ICD, for compatibility, currency, technical adequacy and elimination of redundant test.  Ensure that all test documents reflect these interface requirements;

(3) Review plans for software unit testing for:

i. Unit level sizing, timing, and accuracy requirements,

ii. General and specific requirements that will be demonstrated by unit testing,

iii. Description of required test-unique support software, hardware and facilities and the interrelationship of these items,

iv. Describe how, when and from where the test-unique support items will be obtained, and

v. Test schedules consistent with higher-level plans.

(4) Review plans for integration testing for:

i.  Define the type of testing required for each software structure above the unit level,

ii. General and specific requirements that will be demonstrated by integration testing, and

iii. Description of required test-unique support software, hardware and facilities and the interrelationship of these items.

(5) Review of integration results for:

i. Generation of data to be used in integration testing,

ii. Review plans for formal CSCI testing,

iii. Define the objectives of CSCI test, and relate the test to the software requirements being tested,

iv. Related formal CSCI tests to other test phases,

v. Describe support software, hardware, and facilities required for CSCI testing, and how, when, and from where they will be obtained,

vi. Describe CSCI test roles and responsibilities,

vii. Describe requirements for Government –provided software, hardware, facilities, data, and documentation,

viii. Provide CSCI test schedules consistent with high-level plans, and

ix. Identify software requirements that will be verified by each formal CSCI test,

x. Review formal test cases for CSCI testing.

ag. Program Risk Mitigation:

Updates to the overall technical program risks associated with each configuration item shall be reviewed on a technical, cost and schedule basis.

ah. Updates to the set of TPMs and their estimated values.

The Contractor shall complete the SDDR, including disposition of all action items, prior to starting implementation for any software CI design, unless the Government has provided explicit written approval in advance.

Upon completion of the SDDR presentation, the Contractor shall make no changes to the requirements baseline without Government approval.

CDRL Mxxx: Meeting Agenda

CDRL Mxxx: Presentation Materials, Meeting Minutes and Action Items

CDRL Exxx:  Software Design Document (SDD) 

CDRL Exxx:  System/Subsystem Specification (SSS), Appendix A: VRTM (update)

CDRL Exxx:  System/Subsystem Design Document (SSDD), Appendix A: RAM (update)

CDRL Exxx:  Hardware Design Document

CDRL Exxx:  Database Design Document (DBDD)

C.3.2.5 Quality Assurance Program

The Contractor shall establish and maintain a quality assurance program.  This program shall be documented in the Quality System Plan (QSP). 

C.3.2.6 Configuration Management

The Contractor shall establish within its organization the practices, policies, and procedures for implementing the requirements of a configuration management program for the TFM-M System using best commercial practices.  The procedures shall apply to subcontractors, vendors, and suppliers. The Contractor shall establish a single authority responsible for this configuration management task. The final CMP shall be presented at the PAC. Configuration Management shall be in accordance with best commercial practices.

CDRL Cxxx:  Configuration Management Plan (CMP)


CDRL Cxxx:  Configuration Status Accounting Report (CSAR)


CDRL Cxxx:  Engineering Change Proposal (ECP)

CDRL Cxxx:  Request for Deviation (RFD)

CDRL Cxxx:  Notice of Revision (NOR)

CDRL Cxxx:  Configuration Audit Plan (CAP)

C.3.2.7 Human Factors Engineering

The Contractor shall execute a Human Factors Engineering (HFE) Program and develop and deliver a Human Factors Engineering Program Plan (HFEPP).

CDRL Exxx:  Human Factors Engineering Program Plan (HFEPP)


CDRL Exxx:  Human Factors Engineering System Analysis Report (HFESAR)


CDRL Exxx:  Human Factors Engineering Assessment Plan (HFEAP)



C.3.2.8 Security Program

The Contractor shall develop and execute an Information System Security Program for the TFM-M System.

CDRL Sxxx:  
Information System Security Plan (ISSP)

CDRL Sxxx:  
Security Risk Assessment Report (SRAR)

CDRL Sxxx:  Security Test Plan and Test Results Reports, Volume I, Security Test Plan

CDRL Sxxx:  Security Test Plan and Test Results Reports, Volume II Security Test Procedures

CDRL Sxxx: Security Test Plan and Test Results Reports, Volume III, Security Test Results Report

C.3.2.9 Interfaces

The Contractor shall provide an Interface Management Program for meeting all hardware and software interface requirements of TFM-M System.  The Interface Management Program shall be documented in the Interface Management section of the SEMP.  The Contractor shall support Government conducted Interface TIMs to coordinate interface issues with the Government.

CDRL Exxx:  Systems Engineering Management Plan (SEMP)

C.3.2.10 System Safety Program

The Contractor shall develop and execute a System Safety Program.  The primary objective of the System Safety Program shall be to identify, evaluate, eliminate or control hazards to the NAS to a level acceptable to the FAA throughout the TFM-M program’s life cycle.  This objective shall be accomplished through the execution of a disciplined systems engineering-based methodology to achieve Safety Risk Management (SRM).

CDRL Exxx:  System Safety Program Plan (SSPP)

CDRL Exxx:  System Safety Assessment Report (SSAR)

CDRL Exxx:  System Hazard Analysis (SHA)

CDRL Exxx:  Safety Requirements Verification Table (SRVT)

C.3.2.11 Test Bed

The Contractor shall establish and maintain a Test Bed facility that will support development activities.  The Contractor shall provide all necessary test equipment, data reduction software tools, test scenarios, test library and technical support personnel for operation of the test bed.  

C.3.3 System Design

The Contractor shall design and develop an open, standards-based system to meet the contract requirements.  The Contractor shall ensure that all hardware, firmware, software, and documentation required for the operation and support of TFM-M System is provided as part of the supplies and services provided herein.

Wherever practical, the Contractor shall use COTS/NDI for system elements. The Government does not anticipate any newly developed hardware to meet the TFM requirements. The Contractor’s system design shall meet all the allocated requirements.  No system software build shall degrade capabilities from an earlier system software build.  No system deployment shall degrade capabilities from an earlier system deployment.

The Contractor shall verify that proposed hardware and software products comply with specification and other contract requirements.

The Contractor shall provide formal notification to the Government that documents any known limitations for any subsystem or component delivered under the contract.

CDRL Exxx:  System/Subsystem Design Document (SSDD)

C.3.3.1 System Architecture

The system architecture shall be documented in the SSDD and shall satisfy all the requirements provided in the TFM-M SSD.  The Contractor shall submit revisions and updates to the SSDD as required.  The SSDD shall be based on documented trade studies.  The Contractor shall ensure that the SSDD depicts the system hardware and software architecture at sufficient detail to define the fully configured system.  This system architecture shall be optimized to support multiple site configurations.

All COTS/NDI products used for TFM-M System shall be documented in accordance with best commercial practice as provided by each vendor.  In those cases where the vendor’s products are not self-explanatory (e.g., quantity and type input/output adapters used to populate a processor), the Contractor shall provide a stand-alone document integrating these products. These products shall be presented at Engineering Reviews to determine their suitability.

CDRL Exx:  System/Subsystem Design Document (SSDD)

C.3.3.2 Commercial Product Management

The Contractor shall establish and execute a Commercial Product Management (CPM) Program in accordance with the Commercial Product Management Plan (CPMP).  

CDRL Exxx:  Commercial Product Management Plan (CPMP)


C.3.3.3 Systems Engineering Risk Reduction Activities

In conjunction with the Contractor’s Risk Management activities described in Section C.3.1.5, the Contractor shall conduct Systems Engineering Risk Reduction activities to reduce risks associated with requirements interpretation, system design/development and operational suitability of the developed system.  These Systems Engineering Risk Reduction activities shall also serve as a basis for identifying critical focus areas for the TFM-M System Test and Evaluation activities.  As part of the Systems Engineering Risk Reduction activities, the Contractor shall conduct at least one Early User Involvement (EUI) activity.   The EUI shall be held at the Contractor’s development facility and shall be based on an “early look” at the system’s CHI prior to conduct of the Factory Acceptance Test.  The date of the EUI shall be proposed by the Contractor and approved by the Government.

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Items

C.3.3.4 Software Engineering Management

The Contractor shall establish and maintain a software engineering activity during the development of the TFM-M System.  The Contractor shall conduct a series of incremental Software Design TIMs with the Government.  The purpose of these TIMs is to facilitate technical information exchange and Government understanding of the key software design decisions made by the Contractor in order to reduce risk of Government acceptance at the engineering reviews. The Contractor shall propose each TIM to the Government with at least two weeks notice. The Contractor shall include a proposed TIM agenda. 

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Items

C.3.3.5 General Software Engineering Requirements

The Contractor shall develop and maintain a Software Development Plan.  This plan shall describe the major approaches and activities for software development from high-level design through completion of software integration and hand-off to the integration and test organization, including the methods and schedules for implementing and controlling the software development organization. 

The Contractor shall plan, develop, code, build, integrate and test operational, support, and training software to satisfy the requirements in the TFM-M SSD.  

The Contractor shall complete the detailed software and database design of each developed CSCI and functional increment by decomposing the design and requirements trace allocations to successively more detailed levels.  Each level from CSCI through Computer Software Component (CSC) and ultimately Computer Software Unit (CSU) shall be complete and independent, balanced and consistent, containing definitions of the data and operations on the data.  Design documentation shall be sufficiently detailed to support implementation of code and development of unit test cases.

CDRL Exxx:  Software Development Plan


CDRL Exxx:  Software Design Document (SDD)

CDRL Exxx:  Database Design Document (DBDD)

C.3.3.5.1 Use and Integration of COTS/NDI Software

The design documentation shall identify all cases where a COTS/NDI product is used as an integral part of the software architecture, either as a CSCI or within a CSCI.  The design documentation shall maintain traceability between COTS/NDI usage and the requirements.  When using commercial elements, including operating systems and compilers, the Contractor shall ensure openness of the design and implementation by using, to the maximum extent possible, only those features or attributes that comply with industry-approved standards.  The design documentation shall describe any planned exceptions to the application of these standards in the design or implementation of the system.  The Contractor shall obtain Government approval of these exceptions before initiating detailed software design and implementation.

CDRL Exxx  COTS/NDI Documentation


C.3.3.6 Production

The Contractor shall ensure all TFM-M System components are in accordance with the requirements in the TFM-M SSD.  The pre-production components used to demonstrate design and compliance (e.g., first article) should be as close to requirements as feasible, while maintaining schedule.

The Contractor shall plan all time-phased production-related activities required to assemble, inspect, and deliver acceptable end items in accordance with the contract.

CDRL Exxx:  Production Plan


C.3.4 Deployment

The Contractor shall provide all materials, equipment and labor to fully install and integrate all components of the TFM-M System into the NAS at all sites listed in Section F of the contract.  The tasks include some that are considered generic and applicable to all sites and those that, while repetitive, are specific to each site.  

a. Generic:

(1) Conduct early TIM(s) to demonstrate/transfer system technical knowledge,

(2) Perform generic equipment/cabling site configuration planning and designs, 

(3) Prepare and submit to the FAA a Facilities Design Requirements Document (FDRD), as required, and

(4) Prepare and submit a Site Installation and Integration Plan (SIIP).

b. Specific to each site:  

(5) Prepare for site surveys, 

(6) Conduct site surveys, 

(7) Conduct Site Readiness Reviews, 

(8) Compile and submit Site Readiness Review Results letter,

(9) Perform site fit-up,

(10) Install hardware; prepare and deliver a Facility Reference Data File (FRDF)

(11) Integrate and check out the installed hardware,

(12) Perform Site Acceptance Test (SAT), and prepare a SAT Report, and

(13) Prepare and submit project closeout data.

ai. The Contractor shall plan the logical and physical transition of the incorporation of the TFM-M System, including any transition equipment, into the legacy NAS.  The Contractor shall include all processes and procedures required to install, test, and fully integrate all TFM-M System equipment into the NAS system.  The Contractor shall provide a draft Transition Plan (TP) at PDR and a final TP at SDDR.

CDRL Ixxx:  Site Transition Plan (STP)

CDRL Ixxx:  Site Installation and Integration Plan (SIIP)

CDRL Ixxx:  Facilities Design Requirements Document (FDRD)

CDRL Ixxx:  Facility Reference Data File (FRDF)

CDRL Ixxx:  Site Survey Report 

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Item List

C.3.5 Test and Evaluation (T&E) Program

The Contractor shall plan, conduct and document an integrated Test and Evaluation (T&E) program, in accordance with this SOW, the TFM-M SSD and the Government-approved Contractor’s Master Test Plan (CMTP).  The CMTP shall include a VRTM.  The initial version of the CMTP VRTM shall be derived from the SSS VRTM.  The initial CMPT VRTM version shall contain, at a minimum, a listing of all specification requirements with the tests projected for verification of each requirement and the method of test.  Subsequent versions shall be submitted at the Test Readiness Review (TRR) identifying the verification method of each requirement and tracing the verification of each requirement to a specific procedure.

The T&E program shall verify that the TFM-M System meets the physical, functional, interface, and performance requirements as stated in the TFM-M specification documents, in the intended environment, and with the intended users. The Contractor shall develop and deliver the test plans and test procedures to be used in the T&E program that meet the requirements of this SOW. The Contractor shall develop test schedules that meet the requirements of the SOW; and integrate these test schedules into the overall TFM-M program schedule.  The Contractor shall conduct formal and informal tests, collect and analyze data, and perform the required data reduction.  

The Contractor’s TFM-M System T&E program shall include, but not be limited to, the following test activities: 

aj. COTS/NDI Requirements Verification,

ak. Development Test and Evaluation  (DT&E),

al. Production Acceptance Test and Evaluation (PAT&E),

am. Factory Acceptance Test (FAT),

an. Site System Acceptance Test (SAT),

ao. Support for Government Test Activities including:

(1) Operational Test and Evaluation (OT&E),

(2) Key Site Test, and

(3) Field Familiarization.

ap. Security requirements testing.

CDRL Txxx:  Contractor Master Test Plan (CMTP)

CDRL Txxx: Integration and Test Development Plan (ITDP)


C.3.5.1 Test Conduct

The Contractor shall support the following test activities.

C.3.5.1.1 Formal Contractor Tests

aq. Commercial Off-The-Shelf (COTS)/Non-Development Item (NDI) Requirements Verification

ar. Development Test and Evaluation (DT&E)

as. Factory Acceptance Test (FAT)

The Contractor shall conduct a Factory Acceptance Test at his facility to demonstrate to the degree possible that all requirements of the SSD have been met by the developed TFM System.  The Contractor shall also conduct a 72-hour System Stability test.   The Government shall, in coordination with the Contractor, provide test participants for participation in the stability test.  The purpose of the System Stability test shall be to prove that under normal operating conditions, the developed system can run for at least 72 hours, continuously, with no system failures.   The System Stability test shall not commence prior to successful completion of all other FAT.  Following completion of FAT in the Contractor’s facility, the Contractor shall deliver, install, check-out and test a system at Volpe National Transportation System Center (VNTSC), where the Contractor shall conduct additional testing to verify that all requirements of the SSD have been met.

CDRL Txxx:  FAT Test Plan

CDRL Txxx:  FAT Test Procedures

CDRL Txxx:  FAT Test Report

at. Production Acceptance Test and Evaluation (PAT&E), as required

CDRL Txxx:  PAT&E Test Plan

CDRL Txxx:  PAT&E Test Procedures

CDRL Txxx:  PAT&E Test Report

au. Site System Acceptance Tests (SAT)

The Contractor shall integrate and configure each system for site SAT.  The Contractor shall perform formal SAT, witnessed by the Government, for each operational site using Government approved test procedures.  The SAT shall confirm that the TFM-M System is properly installed and operationally configured, is undamaged, and remains in compliance with contractual requirements.  The Contractor shall develop SAT test plans, SAT test procedures and SAT test reports.

CDRL Txxx:  SAT Test Plan

CDRL Txxx:  SAT Test Procedures

CDRL Txxx:  SAT Test Report


C.3.5.2 Reviews and Briefings

The Contractor shall conduct the following reviews and briefings in support of test activities:

a. Test Technical Interchange Meetings

b. Test Readiness Reviews

c. Pre-test Briefings

d. Post-test Briefings

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Items

C.3.5.3 Government Test Activities

The Contractor shall provide the following services to support the Government conduct of OT&E testing, Key Site Testing, and Field Familiarization: systems engineering, human factors engineering, hardware engineering, software engineering, communications hardware/software, hardware maintenance, and training.

The Contractor shall continue to provide the software development facility and support services.  

The Contractor shall make modifications to the first production article and software to correct deficiencies identified by the Government testing.  The Contractor shall support the Government in the execution of the Program Trouble Report process used to identify problems detected in software or documentation, which have been placed under configuration control.  The Contractor shall ensure that all detected problems are promptly reported, corrective action is initiated, resolution is achieved, and status is tracked, reported, and maintained.  The Contractor shall develop a process for tracking PTRs.  The Contractor shall be responsible for meeting the criteria of allowable PTRsthrough the completion of Government TFM test activities.

C.3.5.3.1 Problem Reporting

The Contractor shall develop and maintain a database for submitting, tracking, reporting, and maintaining records on PTRs, whereby the Government and Contractor can maintain cognizance of problems from initiation to final corrective action and archiving.  The database shall enable status reporting of all test PTRs.   The Contractor shall recommend and obtain approval for use of a commercial program such as “Test Director” to perform this function. The Contractor shall use the database for tracking problems associated with any system, equipment, software, or firmware that has been placed under formal configuration control.  The Government shall approve the overall design of the PTR database to ensure operational use and functionality required by the Government.  The Contractor shall provide Government personnel with remote electronic access to the PTR database and provide reports at the request of the Government.

The Contractor problem reporting system shall be defined in the CMTP for all System Test and Evaluation activities.  The Contractor shall submit the planned corrective action for each problem and identify the proposed regression testing or future modification(s) to the testing program required to validate the successful corrective action.  If a component fails during formal test, the Contractor shall perform failure analysis to identify the cause of failure.  Failed steps, with or without associated PTRs, shall be explained to the satisfaction of the Government.  Anomalies, such as Government Furnished Property (GFP) failures that interrupt an end-to-end run of the test, shall be jointly analyzed by the Contractor and the Government to determine a recovery plan.  The Contractor is responsible for any corrective actions necessary to ensure full specification compliance.  The Contractor shall complete repairs or rework prior to submission of items for regression testing.  

C.3.6 Integrated Logistics Support (ILS)

The Contractor shall plan and conduct an ILS program for TFM-M System in accordance with FAA Order 1800.58A, National Airspace Integrated Logistics Support (NAILS) Policy, and the TFM-M SSD.  The Contractor shall ensure that logistics considerations and logistics planning are integrated in the TFM-M System equipment engineering and the commercial item and NDI selection processes.  The Contractor shall document its ILS program in an Integrated Support Plan (ISP).

The Contractor shall host and administratively support a Logistics Guidance Conference(s) (LGC), as directed by the Government.  The conference will be co-chaired by the Government and the Contractor’s ILS Manager.  The Contractor shall provide a briefing outlining its approach to the TFM-M System ILS program.  The briefing shall address the contents of the ISP and provide a schedule of the logistics milestones.

CDRL Lxxx:  Integrated Support Plan (ISP)

CDRL Mxxx:  Meeting Agenda

CDRL Mxxx:  Presentation Materials, Meeting Minutes and Action Items

C.3.6.1 Maintenance Planning

The Contractor shall identify the corrective and preventive maintenance strategy of TFM-M System components.  The Contractor shall perform an analysis to determine the repair policy for components (i.e. local disposal, on-site repair, and depot repair) and replenishment strategy for each lowest replaceable unit (LRU).  The basis of the analysis shall be a period of 10 years.  The Contractor shall determine the most cost-effective means of LRU maintenance and recommend a repair strategy to the Government.  The Government will review the recommended repair/discard strategy for each LRU.  The Contractor shall document its approach to maintenance of TFM-M System in a Maintenance Allocation Chart and Logistics Support Analysis which is submitted as an Appendix to the Contractor’s ISP.

CDRL Lxxx:  Integrated Support Plan (ISP)


C.3.6.1.1  System Hardware Maintenance Concept

The Contractor shall maintain the TFM-M System using two levels of hardware maintenance: site and depot.

a. Site hardware maintenance (first level) consists of preventive maintenance, and corrective maintenance.  The Contractor shall perform corrective maintenance tasks to restore service and to restore the system.  Site hardware maintenance will consist of trained Contractor technicians identifying failed LRUs and replacing the failed LRU.  Serviceable LRUs will then be installed into the system to replace the failed items and restore the system to full service.  The Government will checkout the repaired system and confirm the success of the repair.  When it is determined by the Contractor that the failed LRU is beyond economic repair, the LRU will be condemned and disposed of.

b. Depot maintenance (second level) may include a combination of direct repair of LRUs, subcontracting of the repair to vendors, and replacement of items beyond economic repair.

C.3.6.1.2  System Software Maintenance Concept

The Contractor shall plan for TFM-M System software maintenance to be accomplished using two levels of maintenance.  Maintenance of software at TFM sites shall be performed from a centralized site, to the maximum extent possible. Software maintenance performed at a centralized software maintenance facility shall include maintenance of the PTR database, PTR resolution, development of new software functionality, test, and download of new releases.  

C.3.6.1.3 Second-Level Maintenance Engineering
The Contractor shall provide second level maintenance engineering support for TFM-M System.  Second-Level Maintenance Engineering support may include, but is not limited to:

a. Resolving complex TFM-M System hardware and software problems;

b. Design and test upgrades to the TFM-M System software, firmware, microcode, and other logic for operational improvements;

c. Integrating new hardware and software into existing TFM-M System baselines;

d. Testing new TFM-M System baselines prior to deployment;

e. Distributing new releases of TFM-M System software, hardware, firmware, microcode, other logic, configuration data, and adaptation data;

f. Configuration management of TFM-M System hardware, software, firmware, microcode, other logic, and documentation following system Government Acceptance;

g. Validation of TFM-M System technical instruction books;

h. Preparation, validation, and maintenance of TFM-M System technical maintenance handbooks;

i. Provide 24 hours/seven (7) days per week coverage for field support;

j. Provide on-site support activities as required;

k. Support the WJHTC test organization with configuration and adaptation data; and

1. Other technical activities deemed necessary in support of TFM-M System.

C.3.6.2 Technical Data

C.3.6.2.1 Technical Data Packages and Associated Lists
The Contractor shall provide technical drawings for the TFM-M System.  The Contractor shall develop an engineering drawing tree in top down sequence that provides traceability from the system level to the lowest replaceable assembly for all drawings in the TFM-M System drawing package.  The Contractor may propose Contractor’s format for technical drawings for approval by the Government.

CDRL Exxx:  Engineering Drawings


C.3.6.2.2 Technical Manuals
The Contractor shall prepare and deliver to the FAA for approval a list of the technical documentation required to install, operate, maintain, and test the system hardware and software.  

CDRL Lxxx:  Technical Manual Master List

CDRL Lxxx:  Commercial Manuals, Drawings, and Data

CDRL Lxxx:  Contractor-Prepared Supplemental Technical Manuals and Data

C.3.6.2.3 Contractor-Developed Manuals
The Contractor shall develop and deliver technical manuals, including a System Administrator manual, for system level operations, maintenance and first-level engineering to support AF systems operations, maintenance, and training by Government technicians at the sites.  

C.3.6.2.4 Developed Manual Validation and Verification
The Contractor shall validate developed TFM-M System manuals and assist in the Government’s verification of TFM-M System manuals.  Validation entails the actual performance of operating and maintenance procedures including: checkout; calibration; alignment; scheduled and unscheduled removal and replacement instructions; assembly and disassembly; and associated checklists by Contractor personnel.  Verification entails confirmation by the Government that the manual accurately describes the system.

CDRL Lxxx:  Validation Completion Reports


C.3.7 Training 

The Contractor shall develop and implement a TFM-M training program that provides Government personnel with the knowledge and skills to operate, test, monitor, maintain, support and use TFM-M System.  The TFM-M Training Program shall consist of system familiarization presentations, training courses and training services for Airway Facilities (AF) personnel, Traffic Management Coordinators (TMCs), Traffic Management Specialists (TMSs), and TFM System Administrators (SAs).

C.3.7.1 General Training Requirements
The Contractor shall plan, develop and implement a Training Program in accordance with FAA-STD-028C, Contract Training Programs, as tailored by the Government.

CDRL Rxxx:  TM/AF/SA Training Development Plans (TDP)

CDRL Rxxx:  TM/AF/SA Curriculum Materials

C.3.7.2 Training Program
The Contractor shall develop all of the TFM-M System training in modular form.  The Contractor shall ensure that each module covers a single topic or is comprised of only closely related topics. Each topic shall include objectives and instructional aids that will be used in accomplishing the objectives.  The Contractor shall assemble TFM-M System training by the appropriate combination of modules.

The Contractor shall propose an innovative approach for the TFM-M training program.  This approach shall utilize web-based, interactive training and CBI training courses.  The Contractor’s training program shall clearly reflect best commercial practices.

CDRL Rxxx:  TM/AF/SA Curriculum Materials


C.3.7.3 Airway Facilities (AF) Training
The Contractor shall plan, develop and implement AF training for all TFM-M System /sub-systems.  The purpose of the AF training is to support system operations and troubleshooting at sites.

C.3.7.3.1 Airway Facilities Training Requirements
The Contractor shall develop and deliver AF training for the AF personnel who will troubleshoot and administer the system to include but not limited to the use of operating system command language, conducting and interpreting diagnostic test, preventive maintenance and trouble shooting system problems.  This training shall be structured as a web-based course(s).

CDRL Rxxx:  AF Curriculum Materials

C.3.7.3.2 First Course Conduct
The Contractor shall deliver a First Course Conduct at a Government-approved facility.

CDRL Rxxx:  AF Curriculum Materials

C.3.7.3.3 Training Conduct
The Contractor shall provide a complete set of course materials to each student receiving training. 

C.3.7.4 TMC/TMS Training 
The Contractor shall plan, develop and deliver TMC/TMS training for TFM-M System.

C.3.7.4.1 TMC/TMS Training Requirements
The Contractor shall develop and deliver training for the TMC/TMS personnel who will use TFM-M System capabilities, including but not limited to:

a. Traffic Management Specialists,

b. Traffic Management Coordinators, and

c. Traffic Management Supervisors. 

CDRL Rxxx:  Airway Facilities and TMC/TMS Curriculum Materials

C.3.7.4.2 First Course Conduct
The Contractor shall deliver a First Course Conduct at a Government-approved facility.

CDRL Rxxx:  Airway Facilities and TMC/TMS Curriculum Materials

C.3.7.4.3 Training Conduct
The Contractor shall provide a complete set of course materials to each student receiving training.  

CDRL Rxxx:  Airway Facilities and TMC/TMS Curriculum Materials

C.3.7.5 System AdministratorTraining 
C.3.7.5.1 System Administrator Training Requirements
The Contractor shall support training of FAA field site personnel for each new deployed software release. Approximately 700-1000 personnel must be trained for each new release. Innovative approaches for this training are solicited, e.g., web-based interactive training, CBI or some combination thereof.

CDRL Rxxx:  SA Curriculum Materials

C.3.7.5.2 First Course Conduct
The Contractor shall deliver a First Course Conduct at a Government-approved facility.

CDRL Rxxx:  SA Curriculum Materials

C.3.7.5.3 Training Conduct
The Contractor shall provide a complete set training materials to each student receiving training.  

CDRL Rxxx:  SA Curriculum Materials

C.3.8 Hardware Technical Refresh 

Certain current TFM System hardware is reaching its end-of-service/end-of-life.  The Government requires this hardware to be completely replaced by September 1, 2005. The Contractor shall provide commercial hardware to “refresh” the hardware reaching end-of-life/end-of-service. 

The hardware shall meet all requirements of the SSD and shall be such that preventative and corrective maintenance can be accomplished with site visits occurring no more frequently than two times per year for each site. 

The hardware to be refreshed and the associated system processing requirements are identified in Section J-x.  The location of the Government facilities where the hardware is currently installed is provided in Section J-x.   

C.3.8.1 Hardware Refresh Technical Interchange Meetings

Within one month of contract award, the Contractor shall conduct a TIM with the Government to discuss its understanding of the requirements for the TFM Hardware Refresh.  In addition, the Contractor shall provide, at this initial TIM, the draft of a Technical Report that will define the Contractor’s detailed approach to replacement of the TFM hardware reaching end-of-service/end-of-life.  An integral part of this Report will be a discussion of how the Contractor will verify that the hardware proposed for TFM Hardware Refresh meets all current system requirements. The 

Report will also provide an approach to the Familiarization Training that shall be provided by the Contractor during Hardware Refresh.  The Report must also address the use of the new hardware during transition from the current system to the modernized system.  

The final Hardware Refresh Technical Report shall be presented to the Government not later than 90 days following contract award, at a second Hardware Refresh TIM.
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C.3.8.2 Hardware Refresh Testing Requirements

The Contractor shall provide a single unit of each hardware item proposed that requires connection to the Government facility power to the WJHTC for power supply testing.   The Contractor shall also provide two units of each hardware item proposed to the WJHTC, with all associated system software, for testing to determine its compatibility with existing TFM software.  Testing will be conducted by the WJHTC personnel.

C.3.8.3 Hardware Refresh Required Training Requirements

At the time the new hardware is deployed to sites, the Contractor shall provide familiarization training to site personnel regarding its use.  Two types of training are required:  AF maintenance training and SA Training.

C.3.8.3.1 AF Maintenance Training on Refreshed Hardware

The Contractor shall develop and conduct a set of briefings that will familiarize the AF maintenance staff with the maintenance procedures for the new hardware, as it is installed at TFM sites.  The familiarization shall be sufficient for the AF maintenance staff to identify failed hardware and to replace the hardware with working replacement(s).
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C.3.8.3.2 System Administrator Training

The Contractor shall identify and document in a Technical Report impacts to the current FAA SA Training course, currently provided at the FAAAC, that result from the Hardware Refresh activity.   All materials from the current SA Training course will be provided to the Contractor upon contract award.   In addition, qualified personnel will be available upon contract award to consult with the Contractor to identify potential course impacts.  The Functional Audit (C.2.4) contains a description of the current SA course at the FAAAC and the associated hardware located at the FAAAC.

The Contractor shall develop and conduct a set of briefings that will familiarize the SA staff with the appropriate procedures for the new hardware, as it is installed at TFM sites.  The familiarization shall be sufficient for the SA staff to perform their tasks in a manner similar to that prior to Hardware Refresh. 
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C.3.8.4 Hardware Refresh Site Surveys

For purposes of identifying data relevant to the installation of hardware at TFM sites, the Contractor shall conduct five site surveys within the first two months following contract award.  These site surveys shall include the following sites:  the ATCSCC, the WJHTC, the Washington ARTCC, the New York TRACON, and the Boston ATCT. The site survey shall be related to the TMU in each facility.  Details concerning these site surveys and points of contact at each site will be provided to the Contractor after contract award.  The need for additional site surveys shall be determined at the final Hardware Refresh TIM.  All Site surveys shall be conducted in accordance with C.4.1.

C.3.8.5 Hardware Installation

The Contractor shall install the hardware at TFM sites in accordance with C.4.2.  Disposition of existing hardware shall be in accordance with C.5.   The draft Test Plan for SAT shall be provided at the second Hardware Refresh TIM, and the final Test Plan for SAT shall be submitted 60 days prior to the first site installation.
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C.3.9 Pre-Planned Product Improvement

The Government may authorize improvements to the TFM-M System hardware, software and firmware to maintain technological currency and 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.  The Government will issue tasks to the Contractor under SOW Section 3.8, Engineering Services, to perform analyses for improvements prior to preparation of improvement ECPs. 
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C.3.10 Engineering Services

The Contractor shall perform engineering services tasks as directed by the Contracting Officer.  These engineering services shall include specific tasks related to the development and maintenance of the TFM-M System.  They may include directed engineering studies, prototyping designs of specific subsystems, analysis of new alternatives for a specific TFM-M subsystem, and directed maintenance activities for the TFM-M System hardware or software. The Contractor shall provide a report on the activities performed under this task.
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