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Why Did NTSB Study Glass Cockpits?

At the time...
 New and emerging technology issue

 Investigators saw an increase Iin
accidents with glass cockpit airplanes

* Limited information about the effects
of advanced technology in GA
applications
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“Conventional” Cockpit
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Window of Research Opportunity

New Registrations of Study Aircraft per

Year by Cockpit Configuration, 2002-2006
(FAA Civil Aircraft Registry Data)
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Study Aircratft

e Single-engine piston airplane
models, built 2002-2006 with both
conventional and glass cockpits

 Aircraft groups identified by serial
number in manufacturer records
and aircraft registry
e Conventional (2,848 aircratft)
o Glass Cockpit (5,516 aircratft)
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Study Aircraft Makes/Models

Cessna Aircraft Corporation - 172, 182, and 206 series
Cirrus Design Corporation - SR20 and SR22

Diamond Aircrait - DA40

Lancair/Columbia Alrerait/Cessna Aircraft Company

- 300/350, and 400
Mooney - M20 series

Piper Aircraft Inc.

- PA-28-161, PA-28-181, PA-28-201, PA-32-301
series, and PA-46-350P

Hawker Beechcraft Corporation - 36 series




Glass Cockpit Cohort, 2002-2008

Fatal Accidents

m =

f Total Accidents

‘ Study Aircraft Fleet
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2002-2008 Accident Data

e 266 total accidents, 62 fatal

 Conventional = 141 total, 23 fatal
e Glass Cockpit = 125 total, 39 fatal

e Study Included statistical
comparisons and case study
reviews

§ |NTSB



2002-2008 Accident Data

Study Accidents Resulting in
Fatality
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Conventional Glass Cockpit
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2002-2008 Accident Data

On average, glass cockpit aircraft

 More accidents during climb, cruise, and
approach

 More loss of control in flight, collision with
terrain, and weather encounters

 More personal/business flights
* Longer flights
e More IFR

» Accident pilots were older, with more flight
hours and higher certificates/ratings
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2006-2007 Activity Data

 Aircraft-specific activity data generated
from FAA GA survey.

o Aircraft in the glass cockpit group had:

e Fewer total hours flown per aircraft

* More personal/business flying and fewer
iInstructional flight hours

* Higher percentage of hours flown in IMC
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2006-2007 Accident Rates

Fatal Accidents per 100,000
Flight Hours

Conventional Glass Cockpit

i |NTSB



2006-2007 Accident Rates

Total Fatal

Conventional Glass Cockpit Conventional Glass Cockpit

IMC 1.63 2.68 1.63 2.34
VMC 3.86 3.94 0.29 0.67

Accidents per 100,000 flight hours
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Summary of Data Analysis Results

 Same or lower total accident rates,
but higher fatal accident rates for
glass cockpit aircraft

e Acclidents reflect differences In
aircraft use

o Pattern of results during the studied
time period did not show expected
safety benefit
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Safety Issues ldentified

 Information to pilots about
system failure modes

» Equipment-specific training and
resources

e Equipment malfunction and
service difficulty reporting
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Conventional Attitude Indicator

Gimbal rotation

Roll gi I




Attitude and Heading Reference
System (AHRS)
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Accident Example

Pllot reported loss

alrspeea and

altimeter reaadouts
on PFD




Conventional Failure Mode




PFD Faillure Mode

1108.10
CRS 0200

SAV

BRG 02892
62.2 NM
00:26:18

KLWH
BRG 3520
43.6 NM
00:17:52

TAS--=KT5 . MAP 32.0in-Hg
GS107KTS 3 FF 16.0GPH
OAT--—-°C | Oil 49PsI




Safety Recommendations

Revise knowledge tests
nclude subsystem failures in AFM
nclude PFDs In training materials

nclude PFEDs In initial and recurrent training
requirements

Develop guidance for procedural trainers

Encourage technicians to make malfunction
and defect reports for electronic displays
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Safety Study Report

www.ntsb.gov/doclib/safetystudies/SS1001. pdf
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Not a New Issue

-Impacted terrain
shortly after departure [IjiF

-Approximately 90 A
degree bank, nose-

down attitude

-Dark night, degrading S o
weather, snow Mason City, IA - Feb. 3, 1959
showers
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Sperry F3 Attitude Gyro




A Safety Message for Pilots

KNOW YOUR AIRCRAFT EQUIPMENT, ITS CAPABILITIES
AND LIMITATIONS. DO NOT RELY UPON ANY EQUIPMENT
UNDER CIRCUMSTANCES REQUIRING ITS USE FOR THE
SAFE CONDUCT OF THE FLIGHT UNTIL YOU HAVE
ACQUIRED SUFFICIENT EXPERIENCE UNDER SIMULATED
CONDITIONS TO [INSURE YOUR ABILITY TO USE IT

PROPERLY .

this me=ssaga deals primacily with flight ingtoonents, it i equally
in the alrcraft including radio navipgsticn and

FT ECIFTPMENT, ITS CAPAFILITIRS AMD LIMTTATIONS. DO NOT

T THDEA 7 BCMETANGES EEQUIEING IS 1SE POE THE 3AFE

ITH TO* HAVE AGQUIRED SUFFTCTENT FEPERIENCE UNDER
MITIGES T TNSUHE TONR ABILITE 70 USTE IT FROFERLY.
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