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Four Important Words
• Processes

– Things people do to…produce outputs
• Systems

– SHELL – system components
– Attributes – shaping the processes

• Conditions
– Workplace conditions
– Latent conditions

• Confidence
– Objective of assurance
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System Safety
• "The application of special technical and 

managerial skills in a systematic, forward 
looking manner to identify and control hazards
throughout the life cycle of a project, program, 
or activity" (Roland & Moriarty, 1990)

• Traditional approach concentrates on technical

• SMS adds emphasis on management elements
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Presenter
Presentation Notes
The safety risk management and safety assurance pillars are the primary functional processes of the SMS.These two pillars combine system safety and quality management into a single interactive process.The policy pillar defines top management’s objectives and requirements and provides for procedures and controls for their implementation (procedures and controls are considered to be essential safety attributes in the design of robust systems).The safety promotion pillar provides processes such as non-punitive employee information and feedback systems that support a sound safety culture. The safety culture of the organization is part of the environment that surrounds the entire safety management effort.
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Presenter
Presentation Notes
This diagram shows, at high level, the relationships between the functions of both regulator and operator/service provider participants in the integrated safety management system.For certificated organizations such as Part 135, 141, and 145 organizations, their certificate oversight team or office participates in safety management. It is the objective of the SMS concept to combine system safety based oversight systems and operator SMSs into a cooperative relationship.Above this level are the safety risk management and safety assurance processes involved in maintaining the regulations, standards, and safety policies that are also essential components of the safety system. Future regulations and their applications must be viewed as risk controls and would, therefore, result from a detailed analysis of the hazards in the aviation system and an evaluation best ways to control risk resulting from these hazards.
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Role of Regulations as Risk Controls
• Rulemaking (FAA SRM)

– Identified Hazard in the Aviation System
– Assessment of risk
– Risk Control: Regulation = limits of acceptability

• Compliance (Operator’s SRM)
– Operator’s Program Design: Risk Acceptance
– Design Assessment (FAA)
– Certification functions: Administrative action

• Continuing Operational Safety:
– Performance Assessment:

• Safety Assurance (Operator)
• Surveillance (FAA)
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VS 8000.1 & AC 120-92

SMS Documents and Standards

Presenter
Presentation Notes
These are the two FAA documents that currently guide our efforts.  Other Advisory Circulars are in development that are “community specific”, but they all will be based on the “Standard” found in the back pages of AC 120-92.
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SMS Guidance and Tools

• SMS Standard: AC 120-92 Appendix 1
– ISO 9001/14001 Format

• Gap Analysis/Audit Summary Tool
– Specific objectives for each subclause of the standard

• Detailed assessment tools
– Format of ATOS SAIs

• SMS Guidebooks
– Format of ISO 9004

• AC 120-XX (Draft) Voluntary Implementation
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Presenter
Presentation Notes
This diagram breaks the four pillars down into an additional level of detail as expressed in the AC (AC 120-92).
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The International Picture

 Annex 11 - Air Traffic 
Services 

 Annex 11 - Aerodromes
 Annex 6 - Operation of 

Aircraft
 Annex 6 - Maintenance of 

Aircraft

Current ICAO safety management requirements

Presenter
Presentation Notes
The FAA’s actions in the aviation maintenance area come from ICAO’s changes to Annex 6.  By January 1, 2009, the FAA must have in place a program to bring SMS into U. S. aviation maintenance as well as flight operations.The FAA already is meeting ICAO requirements for the FAA’s Air Traffic Organization and for U. S. airport operators.
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The International Picture

 Annex 1 – Aircrew licensing 
(aeromedical and flight 
training) 

 Annex 8 - Manufacturers
 State Safety Program
 Frameworks and additional 

detail for both CAAs and 
service providers

Additional Proposed ICAO safety management 
requirements

Presenter
Presentation Notes
The FAA’s actions in the aviation maintenance area come from ICAO’s changes to Annex 6.  By January 1, 2009, the FAA must have in place a program to bring SMS into U. S. aviation maintenance as well as flight operations.The FAA already is meeting ICAO requirements for the FAA’s Air Traffic Organization and for U. S. airport operators.
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ICAO Compliance

• Annex 6, 11, 13, 14:  Expected: 19 November 2009
• Annex 1, 8: Expected: 18 November 2010

• States shall establish a safety programme, in order 
to achieve an acceptable level of safety in:
– The operation of aircraft  
– The maintenance of aircraft  
– The provision of air traffic services  
– Aerodrome operations
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ICAO: The components of SMS

Safety policy and objectives

Safety risk management

Safety assurance

Safety promotion
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The ICAO Framework: elements of 
SMS
Safety policy and objectives

1.1 – Management commitment and responsibility
1.2 – Safety accountabilities of managers
1.3 – Appointment of key safety personnel 
1.4 – SMS implementation plan
1.5 – Coordination of emergency response planning
1.6 – Documentation

Safety risk management
2.1 – Hazard identification processes
2.2 – Risk assessment and mitigation processes
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The elements of SMS

 Safety assurance
3.1 – Safety performance monitoring and 

measurement

3.2 – The management of change

3.3 – Continuous improvement of the SMS

 Safety promotion
4.1 – Training and education

4.2 – Safety communication
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FAA Rulemaking Effort
• Part 121 Rulemaking Project Record (RPR) 

opened Nov. 2006
• Project cancelled Jan. 2008
• Project team commissioned to create 

integrated SMS Rule for all CFR parts
– Objective: harmonization of requirements
– Strategy is being formulated
– ARC is a possibility
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SMS Voluntary Implementation & 
Pilot Project
• Pilot Project activities commenced in 2007
• Voluntary SMS development and interface 

with oversight systems
• AFS combined effort
• Objectives: 

– Development of guidance material,
– Implementation strategies, and 
– Oversight systems
– Provide experience for FAA and operators

Presenter
Presentation Notes
During the next two years, the FAA will conduct a series of proof of concept trials of voluntary SMSs.Several sizes and types of operators and other service providers will work with the FAA in voluntary SMS implementation.Data will be collected across the group of participants in order to better refine final requirements and methods.
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SMS Implementation Process
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Presenter
Presentation Notes
Here is a notional view of an SMS maturity model. On the upper side, the attributes related to the technical processes of the operator (e.g. processes for flight ops, maintenance, training, etc) are shown. On the lower side of the diagram, the SMS capabilities are developed. The maturity of the SMS and, therefore, the dependence on it for safety management grows in each step.For example, at step two, the carrier has the capability to react in a positive manner to problems discovered in their operations but may not be fully able to take a proactive stance. To do this, they must have fully developed procedures and controls for AS activities.They must also have data repositories and processes developed to collect and process incident data and to document corrective actions. As the mature, these data systems will be used in increasingly proactive roles.It will be necessary to design specific criteria to validate attainment of these criteria for advancement out of each step and into the next. These criteria will then be continuously monitored by the FAA as part of the oversight process.
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Presenter
Presentation Notes
Here is a notional view of an SMS maturity model. On the upper side, the attributes related to the technical processes of the operator (e.g. processes for flight ops, maintenance, training, etc) are shown. On the lower side of the diagram, the SMS capabilities are developed. The maturity of the SMS and, therefore, the dependence on it for safety management grows in each step.For example, at step two, the carrier has the capability to react in a positive manner to problems discovered in their operations but may not be fully able to take a proactive stance. To do this, they must have fully developed procedures and controls for AS activities.They must also have data repositories and processes developed to collect and process incident data and to document corrective actions. As the mature, these data systems will be used in increasingly proactive roles.It will be necessary to design specific criteria to validate attainment of these criteria for advancement out of each step and into the next. These criteria will then be continuously monitored by the FAA as part of the oversight process.
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Safety Management Focus Group 
(SMFG)
• Voluntary implementation user’s group

• Provides a two-way communications 
mechanism between SMS PMO and 
participants in voluntary implementation

• Provides a forum for knowledge sharing 
among participants
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“Carelessness and overconfidence are more 
dangerous than deliberately accepted risk”
Wilbur Wright, 1901

Contact:
Don Arendt, Ph.D.

(703) 661-0516
don.arendt@faa.gov

Wilbur Wright gliding, 1901
Photographs: Library of Congress

Presenter
Presentation Notes
As we pointed out at the beginning of this briefing, the Wright brothers recognized the need for risk management. This quote from Wilbur Wright, written two years before the famous powered flight on December 17, 1903 exemplifies the Wrights’ attitude. It is clear that their attitude toward risk management was a key element in their ultimate success.
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