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1.  RPD Name:
Flight Deck Human Factors



2.  RPD Number:
588



3.  Project Number and Name:
081-110 Flight Deck/Maintenance/System Integration Human Factors



4.  RPD Manager:




5.  MNS Number and Name:
187 Flight Deck Human Factors



6.  Target Area Team:
Aircraft Safety



7.  Date:
03 Feb 1997



8.  Sponsoring Organization:
AVR



9.  Sponsoring Priority Assigned to the RPD:
6



10.  Sponsor Requirement:  

The Human Performance requirement is:

In the year 2001, publish a FAA Advisory Circular which will establish a methodology, procedures, and policy for accurately assessing risks of human performance degradation as well as proscribe a course action to counter or minimize the risk.

The Flight Deck Automation/Technology requirement is:

In the year 2000, provide a “tool kit” of job performance aids to help certification personnel and designers assess modern flight decks for their susceptibility to design-induced errors and the consequences of those errors, and to help mitigate the performance difficulties associated with the increased coupling, complexity, and autonomy of modern cockpit technology.  The objective is to reduce human performance contributions to aircraft incidents and accidents in current and future cockpit design and operation.

The Proactive Safety Assessment requirement is:

In the year 2002, publish a FAA Advisory Circular (AC) which directs the systematic collection, analyses, and reporting of in-flight information via the standard aircraft data buss. The objective is to provide a national aviation information system which resides within each aviation element (airline, manufactures, FAA, NTSB) yet is standardized for sharing and utilization to detect aviation safety trends in almost real-time.

The Selection and Training requirements are:  

· In FY 2000-2003, implement improved human factors training methodologies and tools to enhance air crew operational performance, including the development of advanced training technologies and assessment strategies tailored to such modern NAS requirements as the use of automated flight management systems and free flight.

· In FY 2000-2003, develop a means to apply quantitative indices of operational needs to the timely implementation of air carrier pilot training program content updates, and to validate the effectiveness of such programs based on objective results.

· In FY 2000-2003, establish the feasibility of employing scenario based evaluation methodologies and analysis techniques to identify troublesome trends before accidents occur and to provide the appropriate training technologies to remediate identified weaknesses.

· In FY 1999, develop and implement advanced training techniques and criteria for general aviation pilots.





11.  Sponsor Priority Assigned to the Requirement:

6



12.  Target Area Team Priority:

6



13.  Preparation Staff Hours to Date:

70 Staff Hours

RPD GOAL SECTION



14.  Outcomes:

Increase aviation safety by improving human performance within aircraft system operations, in the design, certification, and operation of modern cockpit technology; and training and assessment capabilities to address potential human performance errors.





15.  Output(s):

The outputs associated with the four thrusts are:

Human Performance:

In the year 2001, publish a FAA Advisory Circular which will establish a methodology, procedures, and policy for accurately assessing risks of human performance degradation as well as prescribe a course of action to counter or minimize the risk.

Flight Deck Automation/Technology:

In the year 2000, FAA will provide a tool kit of job performance aids to help certification personnel and designers assess modern flight decks for their susceptibility to design-induced human performance errors and the consequences of those errors.

In the year 1999, FAA will provide guidance through an advisory circular to help mitigate the performance difficulties associated with the increased coupling, complexity, and autonomy of modern cockpit technology.

In the year 2000, FAA will develop guidance to effectively address cultural influence on flight crew members’ use of automation including significant vulnerabilities, if any are identified, in existing flight deck designs, training, or operations.

Proactive Safety Assessment:

In the year 1999, develop an initial Aviation Performance Measurement System (APMS) that expands upon similar systems now in use by foreign carriers.  The intent of this first phase will be to adapt and automate an existing process so that greater amounts of flight data can be handled.
In the year 2001, develop a follow-on version which expands the initial APMS, adding an objective capability for continuously evaluating aircrew technical skills in support of the Advanced Qualification Program (AQP).

In the year 2001, develop a FAA Advisory Circular which will provide standards for technology implementation, methodologies for information management, and protocols for information warehousing and sharing.

In the year 2001, stimulate and advance technology to assure cost-effective solutions for national implementation.

Training:

In the year 2000, the FAA will provide methodologies and tools to access, integrate, and analyze flight crew human factors data relevant to aviation safety and implement this data to enhance air crew training, including the use of advanced training technologies and assessment systems.  This program will provide data to support FAA Advisory Circulars and FAA regulatory activities.

In the year 1999, the FAA will provide advanced training techniques and criteria for training general aviation pilots.



16.  Relationship to Current Aviation Community Initiatives:

The White House Commission on Aviation Safety and Security Report, published February, 12 1997, directly references the FAA’s National Plan for Civil Aviation Human Factors:  An Initiative for Research and Application, dated March 1995.  The conclusion reached in Recommendation 1.6 strongly urged “ the immediate development of an implementation plan”. This RPD, covering flight deck human factors, is a major component of this plan.  Additionally each of the program thrusts have individual relationships as indicated:

Human Performance:

This is directly related to NTSB Safety Recommendations I-89-1, 89-2, and 89-3, and to the Aviation Safety Plan Issue 4.1 “Human Factors and Situation Awareness.”

Flight Deck Automation/Technology:

This supports recommendations in the Aviation Safety Plan to have “greater consideration of Human Factors in the design of new systems” and to “make timely utilization of the Transport Airplane Directorate study”; FAA/NASA AGATE (with a consortium of manufacturers, university laboratories and Center of Excellence) - human factors design of cockpit design and avionics; the FAA’s AGARS and BGARS rapid prototyping capabilities study; FAA 1996 Strategic Plan goal to reduce General Aviation accidents in which contributing factors are human performance issues; FAA 1996 Aviation System Capital Investment Plan Goal 1 to eliminate accidents and incidents in the aviation system with a strategy that targets the most critical areas; Challenge 2000 R-5 (issues associated with upgrading commercial electronic equipment), R-8 (full simulation and rapid prototyping human factors studies), and R-11 (computer-based training usage).

Proactive Safety Assessment:

This element directly supports the Aviation Safety Plan, as well as, FAA (Flight Standards) F&E demonstration project for the FAA/ATA “Flight Operations Quality Assurance (FOQA)” program; and the FAA  Global Aviation Information Network System (GAINS) program.

Training:

This directly supports Aviation Safety Plan initiatives addressing Crew Training.





17.  Customer/Stakeholder Involvement:

This program has been coordinated with AVR requirements as well as briefed and coordinated with ATA Human Factors Committee.  Customers/Stakeholders for this project include FAA/AFS and participating partner airlines (United Airlines, Alaska Airlines, and USAir).  These groups meet quarterly to review progress and future goals (last meeting was January 1997.)  International stakeholders include CAA and Transport Canada which will meet March 1997.  Air Carrier Quality Assurance departments and the FAA Advanced Qualification Program Office, FAA Flight Standards Service, and AAR-100 have been actively involved with the planning of the training elements of this RPD.  The carriers will provide the test beds for this research and the interim progress will be jointly reviewed by the air carriers and the FAA.  In addition, this RPD directly supports recommendations in the “FAA Human Factors Team Report on:  The Interfaces Between Flightcrews and Modern Flight Deck Systems.”



18.  R,E&D Subcommittee Comments on RPD:

The committee felt that the area of Human Factors/Performance was a high priority area and recommended that the three human factor-related RPDs could perhaps be integrated into one RPD.



19.  Congressional Mandates and NTSB Initiatives:

The Human Performance element to this RPD is the FAA’s response to NTSB Safety Recommendations I-89-1, 89-2, and 89-3.  The research under the Training thrust responds to the recommendations contained in NTSB Safety Study PB94-917001, A Review of Flight Crew-Involved Major Accidents of U.S. Air Carriers, 1978 Through 1990.



20.  Mission Relevance:

The FAA has a responsibility to identify technical and scientific information which can be applied through rules, policies, training, or other methods to enhance safety within the NAS.  Specifically, this RPD is a direct response to the FAA Strategic Plan, Goal 1 which has an objective to “reduce commercial and general aviation accidents in which contributing factors are medical problems or human performance issues.”  Additionally, this RPD is a direct response to Goal 3:  Human Factors Safety which has an Objective 3C.  “Design procedures that enhance human performance in the most critical areas for NAS operations and maintainers,” as well as Objective 3D.  “Define Government and industry organizations and management methods that improve human performance.”

GPRA SECTION



21.  Performance Goals and Indicators for the Outcome(s):

Perf. Goal:  By the year 2005, increase aviation safety by 25% by improving human performance within aircraft system operations and in the design, certification, and operation of modern cockpit technology and by enhancing training and assessment capabilities to address potential human performance errors.
Perf. Indicator:  Number of design-induced human performance errors cited as causal or related factors in accident, incident, and ASRS reports.





22.  Performance Goals and Indicators for the Outputs:

Human Performance:

Perf. Goals:  By the year 2000, establish and maintain a shared, scientific data warehouse of critical human performance research findings.  Provide human performance modeling tools for certification, regulation, training, and safety considerations.  Validate operationally oriented assessment tools to aid in the identification and measurement of human performance degradation.

Perf. Indicators: Number of airlines actively using assessment tools.

Flight Deck Automation/Technology:

Perf. Goal:  Increase by 30%, certification personnel capability to assess modern flight decks for their susceptibility to design-induced errors.

Perf. Indicator:  Improvement in potential design-errors detected pre/post test.

Proactive Safety Assessment: 

Perf. Goal  By the year 2000, implement APMS for shared use of aviation data to identify potential accidents and incidents before they occur
Perf. Indicator 3:  Number of errors identified using APMS tools

Training:

Perf. Goal:  By the year 2001, reduce human performance errors by 20 % through the use of error mitigation training strategies and tools and integrated training performance and line operational data.

Perf. Indicator:  Number of human performance errors observed during simulation/demonstration of training strategies and tools.


RPD PLAN SECTION



23.  Technical and Programmatic Approach:

Technical and programmatic approach will be discussed within each of the four program thrusts:

Human Performance:

Risk/Exposure Profiling:  Various factors impose risk of degrading human performance based on aircrew exposure.  These factors include loss of sleep, noise, temperature, vibration, turbulence, nutrition, workload, and health state.  Virtually no data exist that will provide a profile of the exposure and risk to aircrews from these conditions.  This element will document, across airline, commuter and general aviation, the profile of aviation operations.

Human Performance Modeling:  Based on current concerns, a model has been developed which models the effect of sleep loss on human performance.  This model will be expanded to account for the other various conditions that are identified during the risk and exposure profiling.  The ultimate model can then take exposure of the various risk elements and predict performance issues.

Educational Intervention:  As more research is completed and results of the other elements of this thrust are completed, platform lectures, facilitated workshops, computer based training, videos, and information will be available on the INTERNET.  Educational outreach such as this is the quickest method of disseminating information within the NAS operations to impact safety.

Technological Intervention:  Ultimately technology will be developed under this program which will allow real-time monitoring and alerting of the risk of degraded human performance while in the work environment.  This technology will build on the success of the risk and exposure profile and modeling efforts to assure minimal impact of the risk factors and will bridge the gap which education can not.

Flight Deck Automation/Technology:

This thrust requirement is addressed through four complementary efforts described below:

A. The development of tool kit of job performance aids to help certification personnel and designers assess modern flight deck systems for susceptibility to design-induced errors and the consequences of those errors will occur in three phases.  Phase 1 will include the identification of possible tools and the prioritization of those tools for development.  In Phase 2, the general software for the tool kit will be developed along with the first tool.  In Phase 3, additional tools will be developed and added to the tool kit.

B. The development of tools and procedures to help mitigate current pilot performance difficulties associated with the increased coupling, complexity, and autonomy of modern cockpit technology will occur in three phases.  Phase 1 will develop a survey and interview instrument based on a review of the literature in this area and with input from subject matter experts from FAA, aviation industry, and academia.  Phase 2 will consist of structured interviews with key personnel at the major airlines and airframers to identify current problems associated with operating modern cockpit technology and recommended training strategies for automated flight deck operations.  Phase 3 will analyze the information gathered and provide the technical information for the development of an advisory circular on training for automated flight deck operations.

C. The development of guidelines which characterize cultural effects and provide methods to adapt design, training, publications, and regulatory and operational procedures to different cultures will occur in three phases.  Phase 1 will develop a survey and interview instrument based on a review of the literature in this area and with input from subject matter experts from FAA, aviation industry, and academia.  Phase 2 will consist of structured interviews with key personnel at the major domestic and foreign airlines, airframers, and pilot organizations (e.g., IALPA, ALPA, etc.) to systematically address cultural preferences in the design and operation of automated systems.  Phase 3 will identify current problems associated with operating modern cockpit technology and recommend training strategies for automated flight deck operations.

Proactive Safety Assessment:

User needs studies:  The project team will carry out user needs studies on site at partner air carriers.  These studies will document the information needs and associated data requirements for each major operational department of the partner air carrier.  The results of these studies will determine the basic APMS capabilities and interface requirements.  Partner airlines include Alaska Airlines, USAir, USAir Express carriers, and other partner air carriers to be identified.
Flight data parameter to AQP Qualification Standard Map:  The research team will identify the flight data parameters, values, limits, and functional relationships that correspond to the performance of specific AQP Qualification Standards for partner air carriers who are AQP program participants.  This map will serve as the foundation for studying the relationship of flight data parameter values to crew performance on specific Qualification Standards.  Participating partner air carriers include Alaska Airlines, USAir, USAir Express carrier, and other partner carriers to be identified.
Flight data recording capability for Flight Simulators:  The research team will develop the capability for recording flight data parameters from a flight simulator in a form that can be analyzed by the APMS.  Partner air carriers for this task include Alaska Airlines, USAir, USAir Express carrier, and other partner carriers to be identified.
Develop Phase I APMS capabilities:  The research team will extend the suite of APMS tools and capabilities to address the following functions:  parameter trace display capability, flight path animation capability, flight instrument replay capability, exceedance flagging utility, and trend analysis capabilities.
Develop Phase II APMS capabilities:  As the basic Phase I APMS capabilities become stable and reliable in use at partner air carriers, the project team will extend these capabilities to address simulator instructor rating calibration, crew debriefing capability, and a prescriptive training capability.  The APMS will allow carriers to more efficiently apply their training resources to exactly those areas where training is needed with a precision never enjoyed before.  In addition, carriers will have a built in ability within the system to determine whether the training activity had the desired effect, namely correction of the condition or performance that lead to the training effort.

Install and Test Advanced APMS:  The research team will install and test the advanced APMS at each of the partner carriers.  This will initially include Alaska Airlines, USAir, and participating USAir Express carriers.

Develop and distribute APMS operations guidelines:  The team will develop documentation for users of the final product, including a definition of the linkages between AQP Standards and FOQA data parameters in the form of specific query functions.  This documentation will permit individual carriers to relate FDR data parameters and values to specific AQP Qualification Standards.
Training:

This research thrust includes several parallel efforts which combine to address the initiative for improved pilot and crew training.

One new effort will be to expand the AQP data base analysis capability to include FOQA data, pilot performance simulator data, observational training data, and line operational data that will identify training effectiveness.  For this objective, it is necessary to develop strategies and methods to (1) identify simulator parameters to be used as objective indices of performance, and (2) improve simulator and line operational observational data collection methods.  In the first step flight parameters most diagnostic of appropriate pilot performance will be identified and algorithms will be developed to synthesize the data, and in the second step methods for instructor selection and training will be identified or improved and data collection tools will be developed to be used in simulator training and in operational line checks.

Additionally, it is necessary to identify appropriate advanced training technologies to include validated simulator requirements and methods to allow flexibility in simulator software for customized flight training scenario development.  This will be done using Subject Matter Experts (SMEs) to review the existing requirements for aero-modeling, and identify appropriate modifications in order to meet the Safety initiative to encourage the use of simulator training.  Empirical studies will be conducted to investigate the appropriateness of the current requirement for motion cueing for recurrent pilot training through research with industry.

Also it will be necessary to develop efficient strategies for line-oriented simulation (LOS) development that will allow crew decision branching.  Software capability will be developed to allow for many decision options that each crew may make in the conduct of a simulated flight.  This will require the development of branching strategies to be incorporated into simulator software.  This research will be done in cooperation with industry partners. 

The focus of the general aviation training element is on developing advanced training capabilities to extend the ability to reach the general aviation pilot community with important human performance information.  The use of computer-based training is a critical component of this approach.





24.  Key Products and Milestones:

Human Performance:
09/1999 - Distribute first prototype computerized human performance (HP) model.

09/1999 - Expand the HP warehouse through INTERNET advances.

09/1999 - Close gaps identified in the research plan. 

09/2000 - Complete a national HP information warehouse to be continuously updated as research is completed.

09/2000 - Evaluate the success of airline HP programs.

09/2001 - Complete the HP model for numerous applications to include scheduling, regulation development, as well as design and certification considerations.

09/2001 - Publish AC (based on the HP database, the HP model, and the airline methodology project) as guidance for establishing corporate human performance programs.

Flight Deck Automation/Technology:

Completion dates for key products and milestones associated with the four parallel efforts described in section 23 are as follows:

A.

03/1999 - Complete development of first tool.

03/2000 - Complete development of additional tools.

04/2000 - Transition tool kit for designing and certifying modern flight deck systems to user community and assess impact.

04/2001 - Augment/modify tool kit as necessary based on implementation assessment feedback.

B.

03/1999 - Publish advisory circular on training for automated flight deck operations.

C.

07/1999 - Complete interviews at the major domestic and foreign airlines, airframes, and pilot organizations.

07/2000 - Complete review of cultural influence on flightcrew members use of automation guidelines.

08/2000 - Transition guidelines to user community and assess impact.

08/2001 - Update guidelines based on implementation assessment feedback.

D.

12/1999  - Develop human factors certification standards for integration of new aviation technology in general aviation cockpits.

12/1999  - AGATE:  Provide human factors evaluations of final flight systems configurations

09/2000  - Develop guidelines for incorporation of commercial-off-the-shelf (COTS) equipment into aircraft

09/2001  - Continued support for integration of COTS equipment into aircraft

Proactive Safety Assessment:

09/1999 - Provide standardized data filtering methodology, automated flight analysis module, and statistical trending protocols.

09/1999 - Publish secure Intranet flight information warehouse standards.

09/2000 - Field advanced APMS into major airlines operations to include training, safety, maintenance departments.

09/2000 - Transfer APMS tools to commuter airline operations

Training:

12/1999 - Provide expanded training data analysis methodology and tools tailored to scenario based evaluation.

12/1999 - Provide a prototype cognitive training strategy focused on reducing operational errors in the use of flight management systems and other automated flight deck equipment.

12/1999 - Develop standards for the development and qualification of flight simulators with the goal of significantly reducing simulator costs while continuing to meet required performance requirements.

12/2000 - Complete simulator software for customized flight training scenario development that will allow air carriers to evaluate each crew in a unique but equivalent set of flight events.

12/2001 - Develop advanced automated performance techniques for flight simulators to integrate flight parameter data into a meaningful index of performance to enhance reliability and effectiveness of instructor performance.

12/2002 - Validate the effectiveness of flight training devices of lower fidelity than a full flight simulator.

12/2002 - Validate human performance requirements for training on virtual reality aviation simulators.

12/1999 - Develop and implement advanced training techniques and criteria for general aviation pilots.





25.  Schedule Graphic:

See attached Excel report.



26.  RPD Risk Description:

· Technical/Scientific:  The outcomes described in this document are dependent upon 1) the transition of the projects from research to operations and 2) equippage of aircraft and/or simulators.  The risk is in the continued participation of the aviation community -- sharing the cost of equipage, the adoption of training and evaluative tools, and access to facilities, personnel and data for research.

· Financial:  The lack of stable funding for major programs remains the greatest financial risk.  Funding instability encourages short-term project approaches rather than long term program planning.  The long-term agency requirements, especially those associated with systems integration, cannot be met in this financial environment.  

· Political:  Much of the program requires partnership arrangements with air carriers, commuters, and general aviation personnel.  Collecting valuable flight deck, human factors, research data is dependent upon their voluntary participation and cooperation.  There continually exist risks of withdraw of participation as a function of various political implications (e.g., FAA use of data for regulatory enforcement; internal labor–management negotiations; air crew fear that data could cause loss of professional career).

· Leveraged Teaming:  Much of the flight deck human factors program has been leveraged with NASA, DOT, DoD, and other R&D programs.  Stability of the FAA program is essential to fulfill teaming commitments with other agencies.



27.  Risk Mitigation Plan:

· Technical/Scientific:  Current efforts to mitigate theses risks include the active participation of human factors staff on committees comprised of representatives from the aviation communities, research organizations, and the appropriate FAA business lines, examination of human factors and human performance databases, and  provide up-to-date information on issues and technology relevant to the aviation community. 

· Financial:  Lack of financial stability remains a major risk to this program.  Leveraging FAA funding through cooperative agreements with other governmental agencies (i.e., National Aeronautics and Space Administration, Department of Defense) and industry (i.e., AGATE) remain the most viable near term strategy.

· Political:  To overcome the political risk, the program has initiated an educational outreach effort.  This part of the program provides two positive results.  First, it provides a method of transferring research results back into the aviation community.  The second result of this educational outreach is that much of the aviation communities’ concerns are addressed and resolved thus reducing resistance to participating in the R&D program.

· Leveraged Teaming:  This risk is linked to the Financial risk. More attention is required by strategic planning to adequately address these issues.



28.  Partnerships and Major Contracts:

· Research conducted under this RPD has traditionally been executed through a network of leveraged partnerships, academic grants, and focused contract efforts.  While the exact performing agencies are not currently tasked for FY99, it is reasonable to assume that approximately 20% of the effort will be conducted within NASA laboratories, 20% at the FAA’s Civil Aeromedical Institute, 40% through academic grants, 10% at Volpe Department of Transportation Laboratory, and the remaining 10% through focused contracts.  Because of their past relationship, these facilities have developed expertise and laboratory resources in support of this RPD and represent a major national investment.

· No-cost collaborations and agreements with other DOT and DoD laboratories, various airlines and commercial venders represent other leveraged partnerships.  For example, the airline industry often provide pilots, instructors, training and data analysts as subject matter experts.  The industry also provides simulator test beds and pilots as subjects, while commercial venders provide their equipment or modify equipment as requested.



29.  Technology Transfer:

There are four principal means for the transferring results to industry:

1. Research products are incorporated into NAS systems, training curriculums, standard operating procedures, and corporate policies (e.g., Model AQP, APMS, Human Performance model).

2. Research reports and briefings that are provided to industry several times in each calendar year.

3. Research results appear in the scientific literature.

4. Research results are used internally by the FAA for regulatory, certification, and policy activities.



30.  Related Projects:

Related projects which are dependent upon this RPD include:

1. FAA F&E funded FOQA/Demproj.

2. DOT’s joint Fatigue Program which include all six transportation administrations.

3. Air carriers and commuter airlines FOQA and Safety programs.

4. Other FAA activities such as ATC training, pilot training and safety outreach programs.



31.  Coordination with F&E and Ops:

There are no F&E or Ops dollars represented in this RPD.



32.  JRC Baseline:

N/A



33.  Project Accomplishments:

The following are examples of products and information that have been transferred to organizations within the NAS to improve human factors safety and efficiency:

· First version Model AQP being used by 15 air carriers.

· FAA/NASA Fatigue training course provided to 20 airlines.

· FAA Fatigue video provided to all FAA Safety field offices.

· APMS Programs implemented in three major airlines.

· LOFT/LOE event set development methodology used by every major air carrier

· LOFT debriefing effectiveness guidelines

· Situational Awareness training guidelines

· Leadership/follower training guidelines and curriculum outline

· Instructor/Evaluator reliability training

· Leadership/follower assessment tool used in line audits

· Statistical methods and  analysis techniques for inter-rater reliability used by major carriers

· Annual line audits conducted for carriers

· Workshop attended by 50 representatives from 35 air carriers addressing LOFT and LOE development and instructor calibration techniques.

· Software for air carriers to analyze instructor training evaluations

· Training for check air men to conduct line audits

· Performance data collection instruments used by all major carriers

· Decision Making reports used by several major carriers to design DM training

· Decision Making assessment tools

· First phase of training evaluation strategies for AQP program  

· Methods to use line safety data to develop pilot training

· Human-Centered Quick Reference Handbook for abnormal procedures

· Advanced CRM training for regional airlines

· Data base strategies to link performance data with front end skills 

· Report on first workshop on aero-modeling used by National Simulator Program in AC.

· Human Performance Integrity training module provide on INTERNET.

· Human Performance research database available on INTERNET. 

· Fatigue education video for GA pilots.

· Personal minimums video for GA pilots.

COST AND BENEFITS



34.  Costs and Benefits:

Cost:  
The project cost of this RPD is based on dollar projections through 2003 as shown in attached table and until 2008 based on a 3% increase per year.  Based on these estimates the cost of this RPD is $108,691,000.

Benefits:

This RPD represents one of the principal means for addressing flight deck human factors needs within the NAS.  It is a well documented fact that human factors is a major causal factor in more than 70% of all U.S. air carrier accidents.  The primary goal of this Flight Deck Human Factors RPD is to reduce accidents.  It is therefore reasonable and appropriate to consider accident reduction as a principle factor in estimating the cost benefits of this RPD.  Although it is difficult to assign dollar cost savings to accidents in general, the following calculations put accident reduction into perspective in terms of savings.  The calculation assumes that hull losses will increase in the near term as airline traffic and actual departures increase.  If departures increase and the current accident rate is constant, hull losses will increase.  The cost savings from a minor reduction in the accident rate and associated hull losses can be calculated.  If the aggregate research products of this RPD are assumed to reduce hull losses by a very conservative 5%, it will save the industry $285 million over the next 10 years.

Accident Reduction Potential Savings           1999                 2000         2001

Pat 121, Over 60 Seats

Projected hull Loses, Part 121 Over 60 Seats*  2.5                 2.5            2.5

Average cost per hull loss ($ million)**         $150                $150       

Total Cost ($ millions)                                     $375                $375        $375

Savings realized at 5% reduction in hull 

loss ($ million)                                                $18.75            $18.75     $18.75

                                                                 2002    2003      2004     2005    2006     2007    2008

Projected hull Losses                                2.5        2.5        3.2        3.9       4.6        5.3        6.0

Cost per Loss ($ million)                         $150    $150     $150     $150     $150    $150     $150
Total Cost ($ million)                              $375    $375     $480     $585     $690    $795      $900

Savings at 5% Reduction ($ million)     $18.75  $18.75  $24.0   $29.25   $35.5   $39.75    $45.0

Total Cost Savings for 10 years     $285,000,000.

Average savings per year                  $28,500,000

* Source Boeing Commercial Airplane Group

**  Conservative Estimate 

These estimates do not include loss of life costs.



35.  Return on Investment:

ROI = 2.62



36.  Affordability:

Costs are reasonable, especially considering the benefits.



37.  Impact of Not Funding the RPD:

Much of the advances in NAS safety and efficiency represented by this RPD would not be accomplished without government investment.  No other single or group of aviation organizations could afford the investment required to accomplish the time-sensitive safety results.  Thus based on less than optimal investment strategy, the increased safety and efficiency to the NAS operations would not be recognized for an additional 10 years if at all.  Therefore the improved safety goals through human factors R&D as identified in the White House Commission on Aviation Safety and Security, The Aviation Safety Plan, and The FAA Strategic Plan would not be met.



38.  RPD Risk Rating:

See attached Excel report.
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