Agenda Item 2.  Review of CPS Study

Presenters:
Dan Cheney, FAA

Topic:  During this agenda item, the FAA will provide an overview of the Certification Process Study and present it’s key findings and conclusions.

Discussion of Issues:

CPS Overview

Despite the remarkable safety of today's commercial aviation system, accidents still occasionally occur.  Accidents such as the Alaska Airlines Flight 261 MD-83 in January 2000, or the Swissair Flight 111 MD-11 in September 1998, have brought into question the interrelationship of certain aircraft certification processes to corresponding maintenance and operational processes.  Concern has centered on the consistency with which common issues were being addressed during various stages of an airplane's life cycle.

As a result of these concerns, the FAA initiated the Commercial Airplane Certification Process Study (CPS) in January 2001, in order to conduct a year long review of selected aircraft certification, operation, and maintenance processes.  A 34-member team was formed with senior specialists from government, industry, academia, and consulting organizations.  The study represented a critical self-examination of processes in order to identify areas for improvements.  A very large amount of information was analyzed during the study, including 68 accidents and incidents, 42 formal presentations, 12 formal interviews, and 10 previously conducted studies on related subjects.

The final CPS team report was issued to the FAA Associate Administrator for Regulation and Certification on March 14, 2002, containing 15 findings and 2 observations.  All of the findings and observations were discussed in the following five chapters within the CPS study:

· Safety Assurance Processes

· Aviation Safety Data Management

· Maintenance/Operations/Certification Interface

· Major Repairs and Modifications

· Safety Oversight Processes

Although close examination of any of the 15 findings could lead one to believe the current system has significant deficiencies, it should be noted that the study team deliberately looked for problem areas so as to improve the system.

Key Findings

Rather than discuss all the findings and observations, seven of them in particular represent key subjects that have strong international significance and can benefit from a coordinated FAA/JAA approach.  An in-depth discussion of all 15 findings and 2 observations can be found in the CPS report.

Finding 1:  

Human performance is still the dominant factor in accidents:

· The process used to determine and validate human responses to failures and methods to include human responses in safety assessments need to be improved.
· Design techniques, safety assessments, and regulations do not adequately address the subject of human error in design or in operations and maintenance.
Eighty percent of all accidents have a human error contribution and 66% of all accidents identify flight crew errors as the primary cause.  These rates are unchanged despite technological advances.

Finding 4:

Processes for identification of safety critical features of the airplane do not ensure that future alterations, maintenance, repairs, or changes to operational procedures can be made with the cognizance of those safety features.

Many critical safety features of complex transport airplane designs are not readily obvious.  Examples may include check valves, shear links, seals, drain lines, vapor barriers, wire routing, or electrical grounding paths.  Increased awareness of safety critical features of the airplane is needed by those operating and modifying it.

Finding 7:

There is no widely accepted process for analyzing service data or events to identify potential accident precursors.

All safety data systems should have a common objective of identifying the need for safety intervention prior to an accident.  Some government/industry safety data management programs have shown promise in accident precursor capability such as the FAA/Boeing Continued Operational Safety Program.

Finding 8:

Adequate processes do not exist within the FAA or in most segments of the commercial aviation industry to ensure that the lessons learned from specific experience in airplane design, manufacturing, maintenance, and flight operations are captured permanently and made readily available to the aviation industry.  The failure to capture and disseminate lessons learned has allowed airplane accidents to occur for causes similar to those of past accidents.

"Lessons learned" information needs to be an important part of accident precursor recognition/intervention strategy.  Currently, no formal industry-wide "lessons learned" database exists.  Most safety "lessons learned" are still relevant today despite technology advances.  However, "corporate memory" fades with time and loss of experienced personnel.  Costly lessons may be lost and accidents repeated.

Finding 10:  

There are currently no industry processes or guidance materials available that ensure:

· Safety related maintenance or operational recommendations developed by the OEM are evaluated by the operator for incorporation into their maintenance or operational programs.

· Safety related maintenance or operational procedures developed or modified by the operator are coordinated with the OEM to ensure that they do not compromise the type design safety standard of the airplane and its systems.

The challenge is for "safety related" or "significant" material to be coordinated rather than all material.  This is not an easy subject to solve and may benefit from an industry partnership involving manufacturers and operators.  A method of ensuring distribution and review of safety material is needed rather than resorting to airworthiness directives (AD).

Finding 13:

Inconsistencies exist between the safety assessments conducted for the initial Type Certification (TC) of an airplane and some of those conducted for subsequent alterations to the airplane or systems.  Improved FAA and industry oversight of repair and alteration activity is needed to ensure that safety has not been compromised by subsequent repairs and alterations.

While the vast majority of repairs and alterations are done consistently with the safety assessments of the original design, cases exist of inadequate repairs and alterations.  Finding 4 (Safety Critical Features) is closely linked to this issue.

Finding 15:

Processes to detect and correct errors made by individuals in the design, certification, installation, repair, alteration, and operation of transport airplanes are inconsistent allowing unacceptable errors in critical airworthiness areas.

Transport airplane safety is achieved, in large part, through fail-safe, redundant, and fault-tolerant design concepts.  These concepts are not extended consistently to single-point human error potential during maintenance and alteration.  This issue is also strongly linked to Finding 4 (Safety Critical Features).

Conclusions

Four common areas were identified, which appeared to link the findings and observations:

· Information Flow: Barriers to critical information flow may exist.

· Human Factors: Failure of the human machine interface.

· Lessons Learned: Significant safety issues learned through accident/incident analysis.

· Accident Precursors: Significant incidents that are indicators of a serious service problem requiring intervention in order to prevent an accident.

CPS findings and observations, as well as many of the accidents analyzed during this study, concern interface issues involving certification processes and operation/maintenance processes.  "Cross discipline" considerations will be essential in order to achieve airplane level safety awareness during safety decision making.  Improvements in safety will require coordinated initiatives involving the manufacturer, operator, and the FAA.  Accident precursor recognition and intervention will require greater airplane level safety awareness during all aspects of the commercial airplane life cycle.
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