- =~ | National

4 | Transportation
s?"\”%'ﬁ_

..o | Safety Board

Is “Rotorcraft Safety” a
Contradiction in Terms?

Robert L. Sumwalt




T &S o U G

- { X ‘. Al

e g O

NTSB is an Independent
Federal Agency

Not part of US Department of
Transportation

Our mission: Investigate
transportation accidents, determine
probable cause, issue safety
recommendations

We do not have regulatory authority




Is “Rotorcraft Safety”
a Contradiction in Terms?

Can safety be improved?




.l I
% I H s Our Goal is to Reduce the Civil Helicopter Accident Rate by 80% by 2016.

Worldwide:
Accident Rate Trend Toward the IHST 80% Reduction Goal
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% I H s Our Goal is to Reduce the Civil Helicopter Accident Rate by 80% by 2016.

USA:
Accident Rate Trend Toward the IHST 80% Reduction Goal
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U.S. Helicopter Accidents
2014*

General Aviation
Charter (including HEMS)
Public Operators

Totals

* Preliminary data




Helicopter Air Ambulance, Commercial
Helicopter, and Part 91 Final rule

FAA analysis of 20
years of helicopter
accidents reveals that
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have been prevented
and 125 lives saved

through the measures
contained in this rule.
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Some Highlights of Helicopter Rule

All Part 135 helicopter operators are required

Equip their helicopters with radio altimeters.

Require that pilots are tested to handle flat-light,
whiteout, and brownout conditions

Require that pilots demonstrate competency in recovery
from an inadvertent encounter with instrument
meteorological conditions.

Have occupants weatr life preservers and equip
helicopters with a 406 MHz Emergency Locator
Transmitter (ELT) when a helicopter is operated beyond
power-off glide distance from the shore.
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More Highlights of Helicopter Rule

All helicopter air ambulance operators are
required to:

Equip with Helicopter Terrain Awareness and Warning
Systems (HTAWS).

Equip with a flight data monitoring system within four years.

Establish operations control centers (for operators with 10 or
more helicopter air ambulances).

Institute pre-flight risk-analysis programs.
Ensure their pilots in command hold an instrument rating.

Conduct the flight using Part 135 weather requirements and
flight crew time limitation and rest requirements when
medical personnel are on board.
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Where do you want to be?

Top 3 - 5 percent of the industry
Organization thrives in seeking to be the very best

Adopts and implements procedures above and beyond regulatory
requirements

Meets spirit of regulations, but no higher

non-adherence to regulations, cutting corners are the norm
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Public Helicopters




Between 2004 and 2014

e Over 130 crashes with
public helicopters
- 52 fatalities

- More than 40 serious
Injuries




e As public operators, many Federal
Aviation Regulations don’t apply.

e Safety net may be missing.







Maryland State Police

September 27, 2008
Aerospatiale SA365N1
Air Ambulance Flight
Near Washington, DC.
4 Fatal; 1 serious injury




New Mexico State Police

June 9, 2009

Agusta A-109E

Search and rescue flight
Near Santa Fe, New Mexico
Pilot and passenger killed

e spotter seriously injured
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New Mexico State Police Photo
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Alaska DPS

March 30, 2013
Eurocopter AS350
SAR flight
Talkeetna, Alaska
3 fatalities




Transmission
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National
Transportation
Safety Board

Crash Following Encounter with
Instrument Meteorological Conditions

Alaska Department of Public Safety
Eurocopter AS350 B3, N911AA
Talkeetna, Alaska

March 30, 2013
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Crash Following Encounter with
Instrument Meteorological Conditions

Alaska Department of Public Safety
Eurocopter AS350 B3, N911AA
Talkeetna, Alaska

March 30, 2013




Same accident, different day

« Lack of effective preflight risk
assessment

» Lack of proficiency with instrument
flight




What's needed:

Training

- |IMC training
- Scenario-based simulator training
Technology

- TAWS
Procedures

- NVIS S
! :

- SMS
- RiIsk assessment
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« HEMS safely transports over 400 0
patients each year in U.S.

« HEMS performs a vital function of
providing critical care
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2006 Special Investigation Report

Special Investigati R $ Analyzed 55 EMS
Emergency Medical Se?\f:z;ogpera"ons ACC I d e nts

e 14 Airplane
o 41 Helicopter

e Determined that 29 of the
55 accidents could have
been prevented

e |f corrective actions in the

report had been
Implemented
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2006 Safety Recommendations to FAA

Require operations under Part 135 for all
egs of EMS missions.

Require flight risk

evaluation for all EMS

missions.

Require EMS operators to
utilize flight dispatch procedures.

Require that EMS operators use TAWS.

CLOSED - ACCEPTBLE ACTION




What else Is needed:

NVIS
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Requirement for Safety MS).  Scenario-based
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ment Syste ( simulator training




Scenario-Based Simulator Training

CLOSED -
UNACCEPTABLE ACTION.
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Disconnect from
Deadly Distractions




of Portable Electronic D2
(PEDs) Before and puring Flight

Avoid NI:'umpPra!iwn;ll Use




Helicopter Air Tours







Flat Light













NTSB Recommendation

 Require radio altimeters in all
helicopters conducting commercial,
passenger-carrying operations in

areas where flat light or whiteout
conditions routinely occur.

CLOSED - ACCEPTBLE ACTION




Maintenance-Related
Accidents




Loss of Control
Eurocopter AS350

Las Vegas, Nevada
December 7, 2011




3,300 feet,
90° off course

Steep descent and
crash site

Path approximate
and not to scale, for
visualization only
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Events prior to accident

100-hour maintenance inspection
conducted the day prior

Fore/aft servo replaced
Check flight flown
2 tour flights flown

Accident occurred on
e Third tour flight
3.5 flight hours after maintenance




Hardware

Input rod hardware

/Split Pin
& _-Washer
B
Castellated Nut—"" @\

P,

Servo Input Rod .

g

.

S

Hardware installed




Probable Cause

Sundance Helicopters’ inadequate maintenance
of the helicopter, including:

(1) the improper reuse of a degraded self-locking nut
(2) the improper or lack of installation of a split pin

(3) inadequate post-maintenance inspections, which
resulted in the in-flight separation of the servo control
Input rod from the fore/aft servo and rendered the
helicopter uncontrollable.
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Probable cause (continued)

e Contributing to the improper or lack of
Installation of the split pin was the
mechanic’s fatigue and the lack of
clearly delineated maintenance task
steps to follow.

Contributing to the inadequate post-
maintenance inspection was the
Inspector’s fatigue and the lack of
clearly delineated inspection steps to
follow.
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Recommendation

Establish duty-time regulations for
maintenance personnel which take into
consideration factors such as:

start time
workload

shift changes
circadian rhythms

other factors shown by recent research
and scientific evidence

OPEN — UNACCEPTABLE RESPONSE
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Recommendation

Encourage operators and manufacturers to
develop and implement best practices for
conducting maintenance including, but not
limited to the use of work cards for maintenance
tasks

- especially those involving safety-critical functions,
that promote the recording and verification of
delineated steps in the task that, if improperly
completed, could lead to a loss of control.

OPEN —ACCEPTABLE RESPONSE
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100-Hour Inspection Paperwork

DISCREPANCY LIST
SUNDANCE HELICOPTERS

5596 Haven Straet
agas, Nevada 89110
CORRECTIVE ACTION
RMVD M/R FiA SERVO SN RX 187 TSO: 1959.5 TSN: 14202.3. INST'D OH
UNIT SAME PN SN BX 264 TSO: 0.0 TSN: 21150.9. ALSO REPLACED ALL
ORINGS PN 81810-110-24B7 PO 9048. R_EFAS BOMMCHET

sign off

; MVD MIR F/A SERVO SN RX 187 TSO: 1959.5 TSN 14202.3. INST'D O
IM/R F/A SERVO PN AC67248 SN RX 187 DUE O/ [UNIT SAME PN SN BX 264 TSO: 0.0 TSN: 21150.9. ALSO REPLACED ALL
ORINGS PN 81810-110-24B7 PO 8048. REF AS 350 MiM CH 67

Surstys- SN

MVD TIR SERVO SN FE 212 TSO: 19505 TSN: 12328.4. INSTD O/H UNIT

T/R SERVO PN AC67032 SN FE 212 DUE O/H ISAME PN SN DK287 TSO: 0.0 TSN: UNK, ALSO REPLACED ALL ORINGS PN
81810-110-2487 PO 8048, REF AS 350 MMM CH 67

£

15499, Reference AS350B2 AMM Chapter 71-11-00
Para 4-1. Engine tagged appropriately.

Cleaned Air Duct ref. Arriel 1D1 MM 71-01-03-110-801-A01,

: IW_‘-W“!‘

Clean the Air Duct.
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Work Cards With Delineated Steps

Sample work card

Check trunnion bearings and drag brace bearing for proper
installation and freedom of movement.

i 3. INSTALL NOSE LANDING GEAR - REFERENCE AMM

Support gear and jack with axie jack to insert trunnion pins in
respective spherical bearings (13) on each side of the nose gear
wheel wall.

Jack gear to proper height and tap trunnion pin into place in
each trunnion and trunnion support spherical bearing (13) then
remove axie jack.

NOTE: NOSE GEAR MUST BE LIFTED INTO POSITION
WITH GEAR TRUNNION AXIS PARALLEL TO
TRUNNION BEARING AXIS.

Ascertain that the trunnion pin lockpin holes are in alignment
with mating holes in trunnion pin lockpins.




Recommendation

Require that personnel performing
maintenance or inspections
receive Initial and recurrent training

on maintenance human factors,
including fatigue.

OPEN —ACCEPTABLE RESPONSE
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Offshore Oil and Gas Industry




Recommendation

Require for all U.S. registered
turbine-powered rotorcraft certified for
SIX or more

passengers seats

to be equipped with
TAWS.

CLOSED - UNACCEPTABLE ACTION.
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Therest is up to you.




Is “Rotorcraft Safety”
a Contradiction in Terms?

Can safety be improved?




Thank you.

Be safe.
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