Enhancing Rotor and Transmission Safety:
Critical Challenges and Potential Opportunities

Andy Evans

6t December 2016
EASA 10™ Rotorcraft Symposium

Aerossurance WWW.aerossurance.com



Aerossurance WWW.aerossurance.com




Warning!: Statistics Follow

There are three kinds of lies: lies, damned

lies and statistics.

Statistics are like a drunk with a lampost:

used more for support than illumination.
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One generation
ago:

Large
helicopters:
~5-8 fatal
alrworthiness
accidents per
million hours

FATAL ACCIDENT RATE (10_6 PER FLT HR)

~10x aurliners

Alan Wilson, WHL, 1995
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Fatal Accident Rates UK & Norway Offshore
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One 215t century type
35 had its first fatal accident
' after 250k FH
3 It typically takes about
10 years to achieve 1
million FH
2.5
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Three 218t century types
1.5 globally each have a A/w
' FAR of 1-2 per mn FH
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UK Offshore 1976- UK Offshore 1976- UK Offshore 1992- Norway Offshore = UK & No Offshore
1992 date date 1992-date 1992-date

FAR permn FH (all) ®FAR per mn FH (a/w)
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a -t: Repeat Failures - each line represents one failure mode # Repeat events occurred within 24 hours * Repeat events occurred within 1 month
x: Singleton Failures - each point represents one failure mode.

Fig. 1: Distribution of Transmission System Failures with Time
(Civil + Military; World-wide; All failure Conditions; 1958 - 1993)
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Derek Astridge, 1995




59 guidelines?

made for free at cogale.
standards?

. . . . is?
More Rigorous Continued Airworthiness Better Data Analysis™

Better Design Assessment Process? _
Practices / DO SMS?

Design Assessments? Better Operator/TCH Data Sharing?

Training?
J Maore Liaison Between TCHs?

More Robust and Resilient Configurations? <

- , |
Better HM Data Fusion? Preliminary DA More Human Centred Design?
er d LISION

Better HM?

Better Compensating Provisions?
Opportunities : Improved ICA / Technical Publications?

Better non-HM CPs?

Better VHM?

Better QDM?

Better Analysis?

Better Test?

Better Critical Parts Control?

Maore Attention on non-Critical Parts?

Better NDT / Inspection Procedures?

. S
More Compensating Provisions”® Redundant Warning Systems?

Different Design Philosophies?

Better Materials / Manufacturing? Resilience to In-Elight Events?

Clearer Flight Ops Procedures /| FCOM?
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