Safety and Value

Airlines and PMA Suppliers
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Air Travel In US Improving

Safety
In 2012 ... Air travel 42 times safer than in the 1970s.

Service
In 2000 On-time arrival rate was 72.6%
... by 2012, it increased to 81.9%

Value
Between 2000 and 2012, U.S. CPI rose 33% . .
. ... .average domestic fares rose just 13%
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Safety at Lower Cost

« FAA projects U.S. air travel demand to top
1 billion passengers in 2027

e Competition will continue
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Air Carriers Continue to Provide
More Flights . . . With a Lower
Accident Rate
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Safety Management Systems
.. have been implemented to effect a

continued reduction In accident rate

2004 NTSB Recommends SMS
2006 ICAO Releases Annex 6
2010 Congress directs FAA to issue an NPRM

2012 Final SMS Rule
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Safety Management Systems

Per 14 CFR Parts 5 and 119

e An organization-wide safety policy

« Formal methods for identifying hazards
 Controlling risk

 Continually assessing risk

e Promoting a safety culture
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Considerable Air Carrier Investment
In_Safety Over the years

« LOSA
e ASAP
e CASS

. FOQA
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Safety Involves Material and
Processes

PMA suppliers support airline SMS

COSP: FAA Order 8110.42C = AC21.303-PMA

Addressing risk through:

e hardware design
e production
o after sales support
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Continued Operational Safety
Programs (COSP)

« PMA Companies developed guidelines

e That work has been the focus of MARPA

 FAA Accepted MARPA COS Program guidelines
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MARPA Continued Operational
Safety Guidance

 Problem Prevention . .

e Article Monitoring . .

* Problem Response. ..
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MARPA Continued Operational
Safety Guidance

Problem Prevention

e Design processes

e Design Audits

o  Safety Assessment

Manufacturing and Supplier Controls
e Design Change Controls
 Non-Conforming Material Controls

e QOrganization Awareness
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Continued Operational Safety

Figure 1. Specimen #1, cross section (thread area). Induction hardening pattern.
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MARPA Continued Operational
Safety Guidance

Article Monitoring -

Through Production

... and Into Service.
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MARPA Continued Operational
Safety Guidance

Problem Response. . .

 Response Teams
o Safety Analysis

* Identify and Develop Field Corrective action plans
o Coordination with FAA and Carriers
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MARPA Continued Operational
Safety Guidance

Areas of Risk Assessment
e Part Failures and their Effects
* |CA deficiencies
« Quality Escapes

Types of Risk Assessment
e Qualitative
» Quantitative (numerical)
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Qualitative Safety Analyses

Hazard

PMA Part PMA Part PMA Part

PMA Part PMA Part Failure , : Category Ref
Name and : Failure Effect  Failure Effect S Remarks
Function Mode , FAA AC
Part Number on System on Airplane
25.1309-1A
Butterfly Plate Provides variable Wear to the plate, most This would deliver Such an occurrence Minor — If one fan air These problems
Assembly blockage of air flow within  significantly surrounding the higher temperaturesto ~ would be noted on the valve fails, the required ~ Would be reported
3176753JP-1 the valve body. The valve  shaft bore area. In the worst the pneumatic system flight deck through the pneumatic air can be by the flight crew
is located within the fan case the valve could fail inthe and cause an overheat  overheat detection supplied independently ~ and addressed
air valve, which provides  closed position. condition. system and result in a from the unaffected during
cooling to the engine air shutdown of the side. There is no impact Maintenance by
extracted for use in the affected system. The on safe flight and maintenance crews
pneumatic system. remaining system is landing of the aircraft. when performing
: capable of Per the MMEL the system checks in
independently providing  ajreraft is allowed to accordance with
the required air. dispatch with no fan air ~ Maintenance
valves functioning, instructions in the

given certain restrictions aircraft

such as no known icing. Maintenance
manual.
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Quantitative Safety Analyses

Figure 1: Probability vs. Consequence Graph

Effects on Unacceptable

| Evaluate Failure Effects
Acceptable per AC 25.1309-1A

Frobabile Improbabie Em'mﬂr‘

Probability of Failure Condition

Consaquence of Failure Condition
v
%

MINOR failure effects are allowed to be PROBABLE (>1 E-5 per flt. hr.)

MAJOR failure effects must be IMPROBABLE (<1 E-5 per flt. hr.)

CATASTROPHIC failure effects must be EXTREMELY IMPROBABLE (<1 E-9 per flt. hr.)
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Control of Material
IS an Integral Part of Safety

... PMA provides an alternative that
reduces material cost
while maintaining high level of safety.
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PMA EXxpected to Increase Market

PMA MARKET FORECAST

Current PMA penetration is 2.4% and is projected to grow
to over 3% by 2018

Air Transport PMA Market Forecast
In $ Millions

sgpp | EE Engine 40% = The PMA market is
[ Components estimated to grow
5700 +— W Airframe - 3.5% from $410M in 2011
=== Market Share to $750M by 2018
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$500 - 2.5% remain the largest
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Added Value for the Travelling
Public

In 2012, U.S. airlines carried 16% more passengers and
]cc:ar?o than in 2000, while using two billion fewer gallons of
uel.

Commercial aviation helps drive more than 10M
American jobs and 5 cents of every dollar of U.S. GDP

mll LB

ENCINES




Thank You
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