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1.  RPD Name:
Aviation Maintenance Human Factors



2.  RPD Number:
TBD by ASD 320



3.  Project Number and Name:
085-110 Aircraft Maintenance Human Factors



4.  RPD Manager:
Jean Watson



5.  MNS Number and Name:
Aircraft Maintenace Human Factors



6.  Target Area Team:
Aircraft Safety



7.  Date:
July 31, 1997



8.  Sponsoring Organization:
AVR



9.  Sponsoring Priority Assigned to the RPD:




10.  Sponsor Requirement:

1)  By 1998, complete Job Task Analysis (JTA) survey and data analysis to provide data for promulgating rule-making on technician training and certification.
2)  By 1999 and continuing, develop and evaluate Maintenance Resource Management (MRM) prototype training curricula and techniques.
· Develop and validate guidelines for Situation Awareness (SA) training.

· Develop initial and recurrent MRM curriculum and guidelines for implementing training.

· Develop scenario-based exercises for MRM training.

· Develop techniques for improving teaming within maintenance teams, across maintenance organizations and between maintenance, flight crew, engineering and management.

3)  By 2000, complete error reduction research activities:
· Identify, design and evaluate human factors interventions for reducing maintenance error in highest payoff areas.

· Develop Advisory Circular with guidelines for implementing  error investigation and reporting systems.

· Complete guidelines for conducting visual and non-destructive inspections.

4) By 2002 and continuing,  complete training research and evaluation activities:
· Develop curriculum for new technician certifications based on JTA data.

· Develop guidelines and produce video describing how to implement AMT-T training programs.

· Develop Advisory Circulars related to initial and recurrent training requirements for visual and non-destructive inspection.

· Evaluate airline and repair station maintenance technician training, certification and selection processes.

· Develop tools and evaluate techniques and technologies for training technicians and aviation safety inspectors.

· Determine degree of AMT shortages projected through 2002 and develop recommendations for addressing the shortage.

5)  By 2001 and continuing as requirements dictate, complete job aiding research, development and evaluation activities:

· Develop tools and evaluate technologies for helping technicians to safely, accurately and efficiently complete aircraft maintenance and inspection tasks.

· Aids for authoring of accurate, understandable maintenance instructions.

· Aids for accessing, recording and distribution of maintenance information.

· Aids for identifying location of defects and describing defects.

· Develop tools and evaluate hardware and software systems for aiding aviation safety inspectors.

· Develop guidelines for human engineering of maintenance job aids.

6) By 1998 and continuing as requirements dictate, develop and distribute human factors information to the aviation maintenance community:
· Design, develop and analyze electronic database of NTSB reports of accidents related to maintenance error.

· Update, revise and distribute the Human Factors Guide for Aviation Maintenance to meet changing needs and newly identified techniques.

· Develop and distribute research reports to industry via CD-ROM and internet.

7)  By 1999 and continuing as requirements dictate, promote international safety harmonization:

· Collaborate with international bodies to harmonize all advisory and regulatory material developed.

· Co-sponsor international symposiums on maintenance human factors issues. 





11.  Sponsor Priority Assigned to the Requirement:

1



12.  Target Area Team Priority:





13.  Preparation Staff Hours to Date:

40

RPD GOAL SECTION



14.  Outcomes:

Increase aviation safety by improving human performance and reducing human errors in aviation maintenance and the flight deck environment to reduce fatalities and accidents.





15.  Output(s):

1) Job Task Analysis (JTA) survey and data by 1998.
2) Maintenance Resource Management (MRM) training curricula and techniques by 1999 and continuing as requirements dictate.
· Guidelines for Situation Awareness (SA) training by 1998.

· Initial and recurrent MRM curriculum and guidelines for implementing training by 1998.

· Scenario-based exercises for MRM training by 1998.

· Techniques for improving teaming within maintenance teams, across maintenance organizations and between maintenance, flight crew, engineering and management by 1999.

3)  Error Reduction activities by 2000. 

· Interventions to reduce ground damage accidents/ incidents by 1998.

· Interventions to improve maintenance instructions (e.g., Simplified English) in 1998.

· Interventions to prevent shift change communication errors by 2000.

· Interventions to identify and eliminate the use of unsafe norms in 1998.

· Advisory Circular with guidelines for implementing  error investigation and reporting systems by 
1999.

4) Training R,E&D by 2002 and continuing as requirements dictate:
· Prototype curriculum for new technician certifications based on JTA data in 1998.

· Guidelines and video describing how to implement AMT-T training programs by 1999.

· Evaluation of airline and repair station maintenance technician training, certification and selection 
processes in 1998.

· Web-based prototype distance education for delivery of continuous professional development courses by 2000.

· Just-in-time prototype multimedia technology for delivering training on maintenance procedures by 1999.

· Prototype training for supervisors/instructors for dealing with diversity in the maintenance workplace by 2000.

· Projections for AMT shortages through 2002 and recommendations for addressing the shortage by 1999.

5)  Job aiding research, development and evaluation activities by 2001 and as requirements dictate:

· Aids for authoring of accurate, understandable maintenance instructions delivered in stages through 2001 and beyond as required.

· Aids for accessing, recording and distribution of maintenance information by 2000.

· Aids for identifying location of defects and describing defects by 2001.

· Tools and evaluations of hardware and software systems for aiding aviation safety inspectors by 1999 and beyond as required.

· Guidelines for maintenance information display by 2000.

· Guidelines for electronic signature by 2001.

· Guidelines for electronic logbooks by 2001.

6) Distribute human factors information to the aviation maintenance community by 1998 and continuing as requirements dictate:
· Electronic database of NTSB reports of accidents related to maintenance error by 1998.

· Updated Human Factors Guide for Aviation Maintenance and Inspection by 1998.

· Research reports distributed via CD-ROM and internet by 1998 and continuing.

7)  Communication/Harmonization by 1998 and continuing:

· Harmonize advisory and regulatory materials as feasible by 2000 developed.

· Co-sponsor international symposiums on maintenance human factors issues in 1998. 



16.  Relationship to Current Aviation Community Initiatives:

The R, E,&D plan specified herein is aligned with a variety of committee recommendations and international and US safety reports.  These recommendations include, but are not limited to, the following:

1. White house Commission on Aviation Safety and Security

2. National Plan for Civil Aviation Human Factors

3. DOT/FAA Zero Accidents Initiative

4. DOT Strategic Plan

5. FAA Strategic Plan

6. ICAO Flight Safety and Human Factors Program

7. Transport Canada Maintenance/Ground Crew Error Prevention Program



17.  Customer/Stakeholder Involvement:

Airline customers have cooperated with this R, E,& D  program by providing access to their personnel and facilities to permit on-site, realistic research.  In turn they have benefited from the research products that have ensued such as electronic job aids, intelligent tutoring systems, guidance on work site environmental conditions, shiftwork effects, training methods, testing and troubleshooting methods and automation effects. (the foregoing is an incomplete list).  This R, E, & D program has been ongoing for 9 years and was initiated at the request of AFS and AIR stakeholders.



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

The committee gave this RPD a high priority rating, and felt that the overall funding level to maintenance human factors research should be raised to meet the growing needs.  Recent notable accidents/incidents have made FAA and congress aware that maintenance human factors plays an important role in aviation safety.



19.  Congressional Mandates and NTSB Initiatives:

This program is performed under the mandate of the Aviation Safety Research Act of 1988 which specifically authorizes research to be performed by the Office of Aviation Medicine.  

Several accidents have been identified by the NTSB as having maintenance error as a contributing cause. Examples of the maintenance-related accidents are listed below.  NTSB has on several occasions referred to this program in its investigations and has sought the cooperation of the R&D manager in recent accident investigations.

American Airlines DC-10
Chicago
Engine separation
5/25/79

Eastern Airlines L-1011
Bahamas
O-rings
5/05/83

JAL B-747
Japan
Bulkhead
8/12/85

Aloha Airlines B-737
Hawaii
Fuselage failure
4/28/88

BM Airways B-737
Manchester
Burner can
1/08/89

United Airlines DC-10
Iowa
Fan blade failure
7/19/89

Continental Express Embrair
Texas
Deicing boot
9/11/91

Northwest Airlines  B-747
Narita
Engine separation
3/01/94

ValuJet DC-9
Atlanta
Turbine Failure
6/08/95

ValuJet DC-9
Florida
Hazardous Materials
5/11/96

Aeroperu B-757
Peru
Blocked Pitot Ports
10/2/96



20.  Mission Relevance:

This RPD should be funded by FAA because of its responsibility in assuring aviation safety for the traveling public. The research is relevant because it is matched to the recommendations of the National Plan for Aviation Human Factors.  Further, the research has the benefit of feedback derived from extensive industry involvement in 11 industry-government workshops on aviation maintenance and inspection.  The program achieves global impact by extensive participation in ICAO regional seminars.  Further, the research, as of 1997, shares the agenda and location of the annual workshops and seminars with the CAA in the UK and Transport Canada.  International participation in these seminars has been extensive. Industry continues to support the program through such methods as providing paid personnel for use as research subjects and providing tickets for travel by researchers (not government employees) to research sites.  Also we have had cooperating support from other government agencies particularly NASA and USAF.

GPRA SECTION



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

Goal:                Reduce maintenance-related accidents and incidents resulting from human error by 20% by the year 2003.

Indicator:         Number of fatalities due to maintenance-related accidents and incidents resulting from human error as measured by data from the US national Transportation Safety Board and from the Annual International Study of Airline Safety Statistics published by Boeing Commercial Airplane Company.



22.  Performance Goals and Indicators for the Outputs:

1)  Job Task Analysis (JTA) survey and data.


Goal:  Identify and analyze the critical knowledge and skill requirements for safe and competent performance as an aviation maintenance technician. 


Indicator:  Publish listing for aviation industry and regulatory use.
2)  Maintenance Resource Management (MRM) training curricula and techniques.


Goal:  Develop, implement, evaluate and distribute advisory materials, guidelines, and prototype training media related to MRM by 1998 and beyond as requirements dictate.


Indicator:  Creation and distribution of MRM prototype training materials for airline use.
3)  Error Reduction 


Goal:  Develop and evaluate 5 human factors interventions with partner airlines by 2000


Indicator:  Airline-implemented human factors intervention with documented report for distribution to all carriers and interested parties.


Goal:  Issue AC with guidelines for implementing  error investigation and reporting systems by 2000.


Indicator:  Completed AC

4)  Training RE&D:


Goal: Issue AC on prototype curriculum for new technician certifications based on JTA data by 2002.


Indicator:  Completed AC 


Goal:  Issue guidelines and video describing how to implement AMT-T training programs by 2001


Indicator:  AC and video


Goal:  Evaluate airline and repair station maintenance technician training, certification and selection processes by 1999.


Indicator:  Completed airline and 3rd Party Maintenance provider study with report and conclusions.


Goal:  Design and develop web-based prototype distance education for delivery of continuous professional development courses by 2000.


Indicator:  Operational maintenance training and MRM prototype training available on FAA website.


Goal:  Design and develop prototype just-in-time multimedia technology for delivering training on maintenance procedures by 1999.


Indicator:  Evaluation and use by  airline for training.


Goal:  Create and implement prototype training for supervisors/instructors for dealing with diversity in the workplace by 2000.


Indicator:  Prototype training system delivered for airline evaluation.


Goal:  Identify and reduce projected future shortage of AMTs  by 2000.


Indicator:  A plan to address shortage and mitigate shortage-induced performance and safety problems.
5)  Job aiding research, development and evaluation activities:


Goal:  Reduce authoring errors of maintenance instructions by 30% by 2000.


Indicator:  Evaluation of job aid at one airline


Goal:  Reduce maintenance information retrieval error by 30% by 2000.


Indicator:  Measured by evaluation and report at one participating airline.


Goal: Reduce error in the identification and detection of surface defects in maintenance by 2001.


Indicator: Create aids for identifying location of defects and describing defects.


Goal:  Increase efficiency and reduce error of FAA and Airline Aviation Safety Inspectors by 1999 and beyond as requirements dictate.


Indicator: Develop and evaluate advanced technology tools for aiding aviation safety inspectors in industry and government.


Goal: Ensure that computer-based maintenance systems are fully compatible with the maintenance user by 1999 and beyond as requirements dictate.


Indicator: Create guidelines for maintenance information displays.


Goal:  Ensure that advanced technologies are optimized to meet the operational needs of maintenance as well as the regulatory requirements of FAA by 1999.


Indicator:  Create guidelines for electronic signature and development of electronic logbooks.

6) 
Goal: Distribute human factors information to the aviation maintenance community by 1998.

Indicators: Electronic database of NTSB reports of accidents related to maintenance error, Updated Human Factors Guide for Aviation Maintenance and Inspection, research reports distributed via CD-ROM and internet.
7)  Communication/Harmonization


Goal:  Harmonize all advisory and regulatory material developed by 1998 and beyond as requirements


dictate.


Indicator:  Issuance of matching JAA advisory and regulatory material


Goal:  Communicate Human Factors research results and issues to international community by 1998. 


Indicator:  Co-sponsor international symposiums on Human Factors in Maintenance



RPD PLAN SECTION



23.  Technical and Programmatic Approach:

The approach in this program will emphasize on-site observation, measurement and testing.  A field-laboratory approach will be used which will involve testing off tools, technology and techniques developed in the program.

1)  Job Task Analysis (JTA) survey and data.  This project is an on-going Grant, that has been supervised by the FAA Technical Center until June, 1997.  The research project has cooperated with a variety of aviation maintenance entities to conduct an incomplete listing of maintenance activities for which training is needed for aviation maintenance technicians.  The Grant-oriented nature of the deliverables means that they must be modified for full usability by the industry.  Two reports have been published and one is in press.  Subsequent efforts shall be focused on adapting past work to develop pragmatic curricula and regulatory development activities.

2)  Maintenance Resource Management (MRM) training curricula and techniques -  This research has involved a multidisciplinary team of pragmatic research and development personnel to develop and evaluate all aspects of MRM training.  There has also been extensive cooperation with airline personnel.  The result is, and shall continue to be, prototype training materials, multimedia materials, and advisory materials for airlines and schools.

3)  Error Reduction - Error reduction RE&D has been a central focus of this research program since its inception in 1988.  There are numerous outputs related to error classification, mitigation, and reduction.  The RE&D team shall continue to cooperate with airline partners to address topics related to maintenance error.  During 1997 the program is finalizing a report on all of the maintenance error reporting systems.  This will lead to further recommendations for error-related RE&D activities.

4)  Training R,E&D - The FAA Flight Standards Service and Office of Aviation Medicine RE&D on Human Factors in Maintenance and Inspection shall continue to provide prototypes and provide guidelines on application of advanced technology to technical training.  This shall include web-based training, simulation-based and intelligent tutoring systems, and distribution of exemplary training on CD-ROMs.  All prototype training systems shall continue to be developed in cooperation with airlines and FAA personnel.  All prototype training products shall be pragmatic and aimed at affecting a measurable change in human performance in maintenance and inspection.

5)  Job aiding research, development and evaluation activities - Aviation maintenance and inspection personnel, from government and industry alike, have commented that many job-aids are developed without proper attention to the requirements, capabilities, and limitations of human maintenance personnel.  Therefore, this research develops and evaluates the use of advanced technologies for maintenance job aids.  Past examples include the feasibility of portable pen-based computers that evolved into the On Line Aviation Safety Inspection System (OASIS), which is being fielded to all FAA Aviation Safety Inspectors.  The OASIS project is an excellent example of the successful transition of quality RE&D to an operational system fielded under F&E resources.  In 1997 the research is studying the feasibility and usability of electronic maintenance manuals in a wireless environment for airline line maintenance.

6)  Human Factors Information Dissemination - In order for R,E&D to have universal value the results must be published and widely disseminated.  Examples of such dissemination are the eight CD-ROMs and over 400 research publications that have been generated by the R,E&D team since 1988.  Over 18,000 copies of the CD-ROMs have been distributed.  The CD-ROMs contain not only reports but also the operational and prototype software developed that year.  Past examples include: a simulation-based training system for B-767 Environmental Control System, an automated system to conduct airline ergonomic audits, and a tool for conducting CASE (Coordinated Agency for Supplier Evaluation) vendor audits.  

Another example of information dissemination is the FAA Aircraft Maintenance Human Factors website.  Thousands of pages of the research reports are available on this website, which has had over 44,000 hits since 1995.  A final example of information dissemination is the Human Factors Guide for Aviation Maintenance, first published in 1994.  The hard copy of the Guide is sold through the US Government Printing Office. and available on the FAA Aircraft Maintenance Human Factors website.  In addition over 4000 CD-ROM copies of the Guide have been distributed.  The R,E&D program shall continue to be the most significant place, world-wide, to obtain technical information on human factors in maintenance.

7)  Communication/Harmonization - Aviation safety is an international activity.  For that reason the research program has cooperated with a variety of international organizations, governments, and airlines.  Example cooperative efforts include the joint working agreement among FAA, the CAA in the UK, and Transport Canada.  Further the R, E&D team is active with ICAO, IATA, ATA, NATA and a variety of US and International carriers.  Specific planned activities are the joint workshops, among FAA, CAA, and Transport Canada; and the production of safety videos between the US and Transport Canada. 





24.  Key Products and Milestones:

Completion dates for key products and milestones are as follows:

1.  03/98  Report on Maintenance Error Reporting Systems

2.  03/98  Prototype MRM Training on Web

3.  03/98  Prototype reference tool of maintenance-related NTSB accident reports

4.  03/98  Evaluation of Interventions to reduce Airline Ground Maintenance Damage

5.  03/98  Validation of Documentation Design Aid

6.  03/98  Initial findings on Norms in maintenance

7.  03/98  Publish CD-ROM #6

8.  03/98  Joint FAA/CAA/Transport Canada Maintenance Human Factors Conference (In UK)

9.  06/98  Publish Revised Human Factors Guide for Aviation Maintenance (paper, CD & Web)

10.  06/98  Curricular Guide for AMT-T Training Program

11.  06/98  Evaluation of SA training

12.  06/98  Improved training curricula for MRM

13.  06/98 Software System to aid document design including Simplified English

14.  12/98 JTA Report for Curricula Development

15.  12/98 Comparison of airline and repair station personnel (training and certification)

16.  01/99 Prototype Just-in-time maintenance trainer

17.  03/99 Taxonomy for human error causes

18.  03/99 Improved teaming technique for single maintenance team

19.  03/99 Assessment of the need for recurrent maintenance training

20.  03/99 Validation of interventions to minimize negative norms

21.  03/99 Validate MRM-III techniques

22.  03/99 First FAA/Transport Canada Maintenance Human Factors Video

23.  03/99 Joint FAA/CAA/Transport Canada Maintenance Human Factors Conference (In US) 

24.  03/99 Publish CD-ROM #7

25.  06/99 Guidelines for Application of Wireless Technology into Line Maintenance

26.  06/99 AC for error reporting and investigation systems

27.  06/99 AC on Maintenance Resource Management

28.  12/99 Recommendations for addressing projected AMT shortage

29.  12/99 Evaluation of selection methods for maintenance personnel

30.  12/99 AMT-T training implementation guidelines and video

31.  12/99 Prototype job aids for aviation safety inspectors

32.  01/00 Status check on achieving error reduction goal

33.  03/00 Evaluation of intervention to reduce shift-change errors

34.  03/00 Improved technique for teaming across maintenance organization

35.  03/00 Prototype diversity training for maintenance supervisors/trainers

36.  03/00 Investigation of recurrent training approaches

37.  03/00 Prototype task-centered, maintenance information job aid

38.  03/00 Report on airline use of electronic signature and electronic log books

39.  03/00 Joint FAA/CAA/Transport Canada Maintenance Human Factors Conference (In Canada) 

40.  03/00 Publish CD-ROM #8

41.  06/00 Second FAA/Transport Canada Maintenance Human Factors Video

42.  12/00 Guidelines for maintenance information display

43.  03/01 NPRM/AC for recurrent maintenance training 

44.  03/01 Guidelines for electronic signature and electronic logbooks

45.  03/01 Improved teaming technique between maintenance, flight crew, management

46.  03/01 Job aid for authoring improved maintenance instructions

47.  03/01 Joint FAA/CAA/Transport Canada Maintenance Human Factors Conference (In UK)

48.  03/01 Publish CD-ROM #9

49.  06/01 Publish updated Human Factors Guide

50.  12/01 Job aid for identifying location and type of defects

51.  12/01 Third FAA/Transport Canada Maintenance Human Factors Video

52.  03/02 Evaluation of Safety Culture program evaluated at airlines/repair stations

53.  03/02 Assessment of AMT shortage interventions

54.  03/02 Assessment of recurrent training effectiveness

55.  03/02 Joint FAA/CAA/Transport Canada Maintenance Human Factors Conference (In US)

56.  03/02 Publish CD-ROM #10

57.  01/03 Status check on achieving error reduction goal

58.  03/03 Joint FAA/CAA/Transport Canada Maintenance Human Factors Conference (In Canada)

59.  03/03 Publish CD-ROM #11



25.  Schedule Graphic:



25a.  Schedule Graphic
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3)
Agency Products (Outputs)
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25b.  RE&D Budget Projections ($K)


FY98
FY99
FY00
FY01
FY02
FY03

Job Task Analysis (JTA)
300
200
50




Maintenance Resource Management 
500
600
650
750
800
900

Error Reduction
250
350
450
500
550
700

Training RE&D
250
300
400
450
550
500

Job Aiding RE&D
200
250
350
450
550
600

Human Factors Information Dissemination
300
350
400
500
500
600

Communication/Harmonization
100
150
200
250
350
500









Contract dollars
1,900
2,200
2,500
2,900
3,300
3,800

In-house staff years
1.0
1.0
1.5
1.5
2.0
2.0

In-house dollars
50
55
75
80
90
100









TOTAL
1,950
2,255
2,575
2,980
3,390
3,900



26.  RPD Risk Description:



Task
R&D
Implementation






Tech
Cost
Sch
Tech
Cost
Sch

Job Task Analysis (JTA)
H
M
M
H
M
-

Maintenance Resource Management 
M
H
M
M
H
M

Error Reduction
M
M
L
H
M
M

Training R,E,&D
M
H
L
M
H
M

Job Aiding R,E,&D
M
H
M
M
H
M

Human Factors Information Dissemination
L
M
L
L
M
L

Communication/Harmonization
L
L
L
L
L
L



The technical risks associated with this program are minimal.  No major hardware systems are at stake.  The R&D products are largely reports and guidance designed to enhance the performance of aviation maintenance technicians and FAA ASIs.

Cost risks are assumed to be moderate and are based on the possibly unrealistic expectation of full funding of approx. $1.9M/yr, 15% escalation through 2003.  The recent history of R,E&D funding shows that the overall FAA R,E&D budget has been declining and there is expectation that this will continue.  Full funding for any program will  depend on unpredictable events like accidents or Congressional requirements.  Hence cost risks must be assumed to be moderate. Schedule risks are considered to be low, but are linked to cost risks described above.  Schedule risks are also associated with the history of performance of similar tasks in this program. History shows a steady record of on-time performance.





27.  Risk Mitigation Plan:

Job Task Analysis (JTA) -  Since this task is funded under a Grant and has been managed elsewhere in the FAA it is a bit more risky than the other efforts.  To mitigate this risk we shall actively involve training personnel form Part 147 Schools and from the airlines and manufacturers.  The pragmatic nature of the deliverables shall be reinforced over previous years.

As previously noted, past performance for the research team and contractor management has shown that technical risks associated with Task Areas 2-7  are minimal.   Every effort will be made to obtain full funding for this RPD.  Regular program reviews  with involved contractors will be held to identify schedule problems and to initiate corrective action.  

2) Maintenance Resource Management

3) Error Reduction

4) Training RE&D

5) Job Aiding RE&D

6) Human Factors Information Dissemination

7) Communication/Harmonization





28.  Partnerships and Major Contracts:

Job Task Analysis (JTA)

This task shall be completed via a research Grant with Northwestern University, in Evanston, Illinois

Maintenance Resource Management

Error Reduction

Training R,E&D

Job Aiding R,E&D

Human Factors Information Dissemination

Communication/Harmonization

Research is done in cooperation with various contractors, subcontractors, grants, and universities.  Some of the anticipated universities are State University of New York, Clemson University, Purdue University, and others TBD. There are many airline partners cooperating with this research. such as Northwest, United, US Airways, Continental, Delta, and others.



29.  Technology Transfer:

Technology is transferred from this program to industry primarily through provision of research reports and workable technology via CD ROMs and the internet.  In addition, workshops are held annually in which appropriate research results are provided to industry attendees.  Also, the research supports production of rule-making and advisory guidance which reach industry through well established channels.  The FAA Program Manager and various members of the research team make numerous presentations to conferences and government/industry panels.



30.  Related Projects:

None



31.  Coordination with F&E and Ops:

All work in this program is RE&D funded.  There are no F&E or Ops costs.   Programs, like the OASIS were conceptualized and developed under R,E&D prior to current F&E funding.



32.  JRC Baseline:





33.  Project Accomplishments:

This project has been ongoing for eight years.  In that time 11 workshops have been conducted, more than 400 reports and presentations have been completed by program researchers, and a Human Factors Guide for Aviation Maintenance has been produced.  The Guide is also available on the World Wide Web and has been accessed more than 43,000 times.  

COST AND BENEFITS



34.  Costs and Benefits:

It is generally agreed that human factors contribute to nearly 80% of aviation accidents and incidents.  That 80% includes pilots, ATC, dispatchers, aviation maintenance technicians, and others.  Estimates vary depending on the source, but a commonly cited estimate is that 15% of air carrier accidents have maintenance causes.   In fact, maintenance is the second leading cause of fatality accidents following controlled flight into terrain.  The Florida Valujet accident is a notable example of an accident caused by maintenance human factors.  These accidents result in an average of 8 fatalities annually, however that number has been increasing rapidly since 1995.  Airline travel is conservatively estimated to increase by 5% annually.  Hence, the number of maintenance related airline fatalities is also likely to increase at this rate.  We shall not place a financial value on human life for this cost benefit analysis.

For the purposes of this analysis we shall consider only the cost of maintenance-related ground damage and maintenance-related hull loss.  Ground handling damage to airplanes, equipment and facilities results in $800M costs per year.  For the purposes of this analysis we estimate that maintenance related hull damage/loss costs the equivalent of 2.24 airframes/yr in the base year of 1999.   An average airframe is projected to cost $40M in 1999 dollars.  For this analyses we assume that hull loss and ground damage grows at the same rate as the industry grows (i.e. 5%).   We do not attempt to factor in the increasing cost of airplane acquisition or of spare parts associated with ground damage.  For benefits we assume that the research and development program will reduce loss by 20%.   We assume the cost of the research in 1999 to be $2.2 M with a growth rate of 5% annually to match industry growth.

We agree that this analysis is somewhat artificial because it does not calculate any government costs associated with promotion of safety, accident investigations, costs of litigation,   In any case the analysis shows a very high rate of return on safety-related human factors research and development.

Year             
1999      
2000      
2001      
2002      
2003      
2004     
 2005

Prog Cost      
$2.5
2.6
2.8
2.9
3.0
3.2
3.4


Benefits        
$178   
187    
196   
206
216
227
238

Year              
2006      
2007      
2008     
 2009      
2010      
2011      
2012

Prog Cost
$3.5
3.7
3.9
4.1
4.3
4.5
4.7

Benefits          
$250
263
276
290
304
320
335

Year               
2013      
2014      
2015      
2016      
2017      
2018      


Prog Cost
$5.0
5.2
5.5
5.7
6.0
6.3

Benefits          
$352
370
388
408
428
450





(total benefits/total costs)  $5,883M/$82.7M = 71.2

 



36.  Affordability:

In relation to the anticipated benefits achieved from this program the proposed costs are considered to be extremely modest and hence affordable.  The intangible costs associated with airline safety and/or aircraft accidents is also a strong argument for the affordability of this research program.



37.  Impact of Not Funding the RPD:

This program has a positive impact on airline safety.  Maintenance human factors is one of the very last “frontiers” that can have a significant impact on safety statistics.  Airline safety would be significantly impacted through failure to reduce maintenance related accident fatalities, hull losses and ground damage.



38.  RPD Risk Rating:
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