Status:  Ongoing/Funded

Title of Research Requirement:  Enhancing Aviation Safety Through Advanced Procedures, Training & Checking Methods, to include Jet Upset

TCRG:  HF

Fiscal Year:  2016
OPI Reference:  
Sponsoring Office: AFS-230
Other Related Office(s):  AFS-230
Endorsement of Sponsoring Office's Manager:  

Sponsoring Office Manager's Approval:  

Sponsor/Point of Contact:  Rob Burke, Robyn Laporte (AFS-210), Douglas Farrow, Christopher MacWhorter (AFS-230)

Sponsor Outcome:  Reduced accident rate
Sponsor Outcome Achievement Date: June 2018
Implementation Plan:  Research data will be used to develop recommendations/updates to 14 CFR Part 121, Subparts N, O & Y, as well as Part 60, and AC 120-STALL 
Implementation Plan Initiation Date: FY18
Description of the Requirement:  
Problem/need: Public Law 111-216 mandated training and checking for pilots in a number of new flight regimes, to include loss of control.  In addition, the NTSB has asked for training rulemaking in the areas of Crew Resource Management (A-88-71), Line Oriented flight Training (A-94-191, 192, 193), training of flightcrews to respond to sudden, unusual or unexpected aircraft upsets (A-96-120), (Terrain Avoidance Advisory Systems (A-93-46), inflight fires (A-01-85) and flight attendant training (A-92-67, A-92-70, A-92-71, A-92-74, A-92-77), among others. The FAA needs to enhance its current training systems with upgrades to accommodate these and other requirements.

R&D Gap: Research is needed to develop guidance for the design of training and operational policy for loss of control; flight path management; and mitigations for startle, surprise, and distraction. Current FAA guidance for loss of control is sufficiently general as to allow a range of different training strategies across the industry, which compromises safety. Updates to FAA regulatory and guidance material are needed to identify and standardize the most effective interventions for loss of control.
Requirement: Human factors research is needed to provide guidance and evaluation criteria for FAA Flight Standards personnel as they examine training and checking enhancements in air carrier and non-air carrier environment, to include loss of control.  

Phases & Exit Criteria, Milestones, and Metrics: 
Project Phases: All projects have the following phases, not necessarily in this order:

Phase 1: Literature review to ensure we don't duplicate efforts. This literature review may include an analysis of incident/accident data, survey of air carrier training programs, etc.

Phase 2:  Develop research methods. Knowledge gaps from Phase 1 will help define the research questions and methods. Plans for theoretical or experimental research need to be defined and approved. Methods may involve interviews, questionnaires, industry surveys, flight deck observations, cockpit simulator experiments, etc.

Phase 3: Conduct research (i.e., data collection and analysis).

Phase 4: Provide recommendations.

Most of the phases take approximately a year.  Specific  metrics, milestones, and phases for each flight deck system are broken out by year, listed below.  Reports (listed below) completed and accepted by the sponsor(s) for a given year constitutes the exit criteria for that phase of the project.  
Metrics and Milestones:
· Jet Upset Detection and Recovery. Develop recommendations and training guidelines from results of AFS-400 simulator model research for use by the FAA and industry. Also develop recommendations for mitigating startle, surprise, and distraction. (This component of the research requirement is funded in FY14 and projected for funding in FY15.)
Exit criteria: Research report documenting recommendations for integrating training guidelines by FAA and industry.

· Flight path management. Conduct literature review to identify training issues and to determine whether guidance is needed to train when pilots need to override or intervene in aircraft systems with hard protection.
Exit criteria: Research report documenting findings from the literature review.

· Crew Resource Management (CRM). Define methods for evaluating both traditional and AQP training programs to provide scientific and technical data to support crew resource management (CRM).
Exit criteria: Research report documenting research findings.

Output:  AVS would use this input to meet the requirements of 14 CFR Part 121, Subparts N, O & Y and to update 14 CFR Part 60. Additionally, this guidance would directly affect CFR 14 Parts 121, 135 & 142, Specific training and checking guidelines for Advanced Maneuvers Training in existing flight simulation devices. 

Output Date:
Background:  
Loss of Control refers to accidents resulting from situations in which the pilot should have maintained or regained aircraft control, but did not. This is the #1 cause of both US and global air carrier fatal accidents. Upset recovery would address one of the most persistent training challenges in commercial aviation, but resolving this issue calls for coordinating research into identifying the most effective methods for Advanced Maneuvers Training, with consideration for the suitability and use of existing flight simulation devices. This initiative is one of 4 outputs under CAST Safety Enhancement -31, Advanced Maneuvers Training, which calls for coordinating research into identifying the most effective training methods and evaluating the suitability and use of existing flight simulation devices. This will require the software modeling and scenario development guidance that will allows simulators to replicate upset conditions, and pilots to practice responding to those events appropriately. This first challenge, software modeling, is an AFS-400 requirement, while the second challenge, training, is an AFS-200 challenge.

In addition to loss of control, the NTSB has identified training inadequacies related to active pilot monitoring skills, effective CRM, and special hazards training,  to name a few (see SNPRM for  Qualification, Service, and Use of Crewmembers and Aircraft Dispatchers; https://www.federalregister.gov/articles/2011/05/20/2011-10554/qualification-service-and-use-of-crewmembers-and-aircraft-dispatchers#h-11). Human error was also a major factor in many of the accidents in the past 20 years. The most recent example of these issues was noted in the Colgan Air crash that occurred on February 12, 2009, when the pilot lost control of the aircraft after failing to follow appropriate procedures, resulting in the death of 45 passengers, two flight attendants, both pilots, and an individual on the ground. This research would provide input to the FAA on how to improve training and allow the FAA to respond to the NTSB recommendations.

Linked AVS Requirements:
Related Research: 

NextGen Connection:  Yes

NextGen Linkage Info.:
This research is related to NextGen because training will be key in the plan, implementation, and monitoring for NextGen (see 2011 AVS Workplan for NextGen). However, this research requirement is not "specific to a NextGen driven need."  The research requested here is for "core" funding because it is related to training for immediate near-term applications and not to directly support NextGen.  
1) Criteria-Potential to Prevent or Mitigate Fatalities and Injuries:  1=Essential

1a) Rationale for Ranking:  

Evidence: Pilot training is one of the primary accident prevention strategies employed by the aviation community. Any significant change to the approach for initially qualifying pilots to operate commercial aircraft will have serious safety implications. In fact, the recent NPRM Qualification, Service, and Use of Crewmembers and Aircraft Dispatchers (see http://www.federalregister.gov/articles/2011/05/20/2011-10554/qualification-service-and-use-of-crewmembers-and-aircraft-dispatchers#p-125)  notes that “the FAA identified 178 accidents that occurred between 1988 and 2009 that were the result of inadequate training, incomplete operating manuals, and inadequate training standards and operating procedures. These accidents resulted in 492 fatalities, 196 serious injuries, and 615 minor injuries.”

Impact: CAST has identified loss of control as the number 1 cause of US and global air carrier fatal accidents. They identified jet upset training as one of 4 safety enhancements required to address loss of control.  This training should therefore have a strong impact on safety.

1b) Feedback:  

2) Criteria-Enhance Existing Safety Regulations and Standards OR 3 Below:  1=Essential

2a) Rationale for Ranking:  Evidence: All tasks are directly targeted at updating existing specific regulatory and guidance material. The operational data show that in certain areas (e.g., crew resource management), our guidance and standards are insufficient and out of date. Findings and lessons learned from research conducted in previous years by AFS-400 in model development to realistically simulate jet upset recovery will allow the FAA to publish the policy, guidance and standards needed to allow all 14 CFR Part 121 pilots to be trained and evaluated in actual recovery tasks. This work will standardize the most effective jet upset interventions across the industry.
Impact: The results of this research are directly applicable to updating regulations related to pilot training and airworthiness standards, including but not limited to 14 CFR Parts 60, 65, 119, 121 (Subparts N, O, & Y), 135, 142; FAA Order 8900.1. Upgrades to traditional and AQP training and checking guidance will keep the FAA in a continuous improvment process vis-a-vis safety.  The development of jet upset training and checking requirements and its inclusion into operator training programs will addres the #1 cause of fatal accidents in the US and the world.

3) Criteria 3 – Develop New Safety Regulations and Standards OR 2 above: 

3a) Rationale for Ranking:  

3b) Feedback:  

4) Criteria-Fulfilling commitments in response to Internal and External Drivers:  1=Essential

4a) Rationale for Ranking:  

Internal Drivers. This research supports two objectives in the 2009 – 2013 FAA Flight Plan

1. Safety: Objective 1 (Reduce commercial air carrier fatalities).

· Strategy: Address safety concerns and issues, expand cost-effective safety oversight and surveillance, and continue research into the causal factors of accidents.

· Initiatives: Continue research to identify human factors that may contribute to accidents. Develop and implement strategies, methods, and technologies that reduce safety risk

2. International Leadership: Objective 1 (Promote improved safety and regulatory oversight in cooperation with bilateral, regional, and multilateral aviation partners.)

Strategy: Work with ICAO and other international organizations on initiatives that will enhance global interoperability.

External Drivers.

1. NTSB Safety Recommendation A-05-14 to “Improve Oversight of Pilot Proficiency” (Colgan Air NTSB report) – Require air carriers to establish remedial training and oversight programs for flight crewmembers who have demonstrated performance deficiencies or experienced failures in the training environment.

2. H.R. 5900, Sec. 208 Implementation Of NTSB Flight Crewmember Training Recommendations.

3. This research would satisfy one of the key Safety Enhancements endorsed by the CAST under LOC (Safety Enhancement -31).

Federal Aviation Administration Task Force On Air Carrier Safety and Pilot Training: Report from the Air Carrier Safety and Pilot Training Aviation Rulemaking Committee, July 31, 2011, Best Practices 3.1.1 (AQP) and 3.3.1 (Upset Recovery Training).

4. Loss of control has received much attention in the press, e.g., see the following links:

· http://beta.courierpostonline.com/article/20110531/NEWS05/110531006/Air-France-crash-calls-for-better-pilot-training--experts-say

· http://beta.courierpostonline.com/article/20110531/NEWS05/110531006/Air-France-crash-calls-for-better-pilot-training--experts-say

5. Issues with training have also been reported:

· http://www.boston.com/business/articles/2011/11/15/united_pilots_say_poor_training_is_safety_issue/?s_campaign=8315 

· http://news.morningstar.com/all/ViewNews.aspx?article=/PR/20110920SF71346_univ.xml
4b) Feedback:  
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