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FOREWORD

On 14 April 2019, Summit Airs scheduled flightSMA 802D, registrationON-AMH from Tenzing
Hillary Airport, Lukla to Ramechagirport, crashed alenzing Hillary airportwhile the aircraft was
ontakeoff roll.

After the accident, the Government of Nepalstantedfour memberAircraft Accident Investigation
Commission onl4 April 2019 as per the provision of the Civil Aviation (Accident Investigation)
Regulation, 2014 (2071 BS), to determine pinebablecause and the circumstances of the accident.
This Final Report on the accident has been prepared by thmafAirAccident Investigation
Commission in accordance with Annex 13 to the Convention on International Civil Aviation anc
Civil Aviation (Accident Investigation) Regulation, 2014 (2071 B&)dentifythe probable cause of
the accident and suggest remedisasures so as to prevent the recurrence of such accidents i
future.

The commission was assisted by Accredited Representative Mr. Stanislav SUCIdaf Hesign
and Manufacturer and his advisdvlk. Alvaro Neves Technical advisofrom EASA, Ms. Zuzana
Sekeresova )rm GEAC andMir. Miroslav Pesak from Aircraft Industries, aasiad BEA, France.

The sole objective of thigmvestigation is the prevention of recurrence of accidents of similar nature
in future. It is not the purpose of this investigationapportion blame or liabilityAs per the Civil
Aviation (Accident Investigation) Regulation, 2014 (2071 BS), clause 20, this report doesn't cari
any legal liability.

Chairman Member

Rajesh Raj @li Er. Rajesh Prasad Shrestha
Member Member Secretary

Capt. Rabindra Dangol Buddhi Sagar Lamichhane

Date: é January 2020
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SYNOPSIS
Operator Summit Air Pvt. Ltd.
Aircra ft Type and Model L410UVP-E20
Registration 9N-AMH
Type of Flight Scheduled Commercial
Accident Location TenzingHillary Airport, Lukla, Nepal
People on board Flight Crew2, Cabin Crewl, Passengei
Date and Time of Accident 14 April 2019, 0322 (LT0907)
All times in this report are in UTC. Local Time : UTC+5:45

On 14 April 2019, around 032Rs, Aircraft Industries' L410UPA\E20, registration 9M\MH, owned
and operatedy Summit Air Pvt. Ltd. metvith an accidenat TenzingHillary Airport, Luklawhenit
veered right an@éxcursedhe runway during takeff roll from runway 24 The aircrafffirst collided
with Manang Air's helicoptelAS350B3e registration 9NALC, with its rotor blade running on idle
power and then with Shree Airlines' helicopterAS350B3e,registration 9NALK just outside the
inner perimeter fence of the aerodrome into the helipad before coming ta atediC and Cabin
Crewof 9N-AMH survivedthe accidentwhereas the &pilot and onesecurity personnein ground
were killedon the spatOnemoresecurity personneduccumbed to injuriater in hospital dring the
course of treatmen8N-AMH and 9NALC both weresubstantially damagday impact forces. There
was no postrash fire.

The accident was notified to the concerrediorities as povisioned onChapter 4, Section 4.1 of
ICAO Annex 13. The Geernment of Nepal constitutefour memberedAircraft Accident
Investigation Commission on 14 April 2019 to determine the cause and the circumstances of |
accident as per the prowsi of the Civil Aviation (Accident Investigation) Regulation 2014 of Nepal.

For flight recorder analysish¢ CVR wassent to Air Accidents Investigation Institute (AAIl), Czech
Republicand BEA, Francéor downloading/decoding and analysis. AAIl, Czeclp&dic and BEA,
Franceperformed the entire technical job @ssociation withtwo commission members, and the
Accredited Representative (ACCREP) from Czech Republe FDR was downloaded, decoded
and analyzed in AAll, Czech Repubilic.

The commission issddwo interim recommendatiato CAA Nepabn 6 May 2019 as follows:

1. PIC should not handover the controls @Go-pilots during take-off and landing in STOL
airfields.

2. Recommendatioto use available full runway length for ta&#f and to check and confirnila
parameters at takaff power are normal before initiating takéf roll in STOL airfields.

The Aircraft Accident Investigation Commission determines thaptbbable cause dhe accident
was aircraft's veering towards right during initial tad€éroll. The veer was a result of generation of
asymmetric power due to abrupt shifting of right power lever rearwards. The particular reason f
abrupt shifting of the power | ever coul dnot

Unless otherwise indicated, recommendations in thisrtee addressed to the regulatory authorities
of the State having responsibility for the matters with which the recommendation is concerned. It
for those authorities to decide what action is taken.
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Abbreviations
AAlI Air Accidents Investigation Institute
ACAS Aircraft Collision Avoidance System
ACCREP  Accredted Representative
AMHS Aeronautical Message Handling System
AFIS Aerodrome Flight Information Service
AOC Air Operator Certificate
ATC Air Traffic Controller
ATPL Airline Transport Pilot License
BEA Bureau d'Enquétes et d'Analyses plausecurité de 'aviation civile
CAAN Civil Aviation Authority of Nepal
CB Circuit Breaker
CG Centre of Gravity
CPL Commercial Pilot License
CVR Cockpit Voice Recorder
DC Direct Current
EASA European Union Aviation Safety Agency
FDR Flight Data Recaler
FOR Flight Operation Regulation
HF High Frequency
IP Instructor Pilot
ITT Inter Turbine Temperature
MPD Maintenance Planning Document
MSL Mean Sea Level
LH Left Hand
oD Operations Director
OEM Original Equipment Manufacturer
OoM Operations Manual
PF Pilot Flying
PIC Pilot-in-command
PM Pilot Monitoring
RH Right Hand
RPM Revolution per minute
SMS Safety Management System
SOP Standard Operating Procedures
STOL Short Takeoff and Landing
TQ Torque
uTC Universal Time Coordinated
VHF Very High Frequency
VNLK TenzingHillary Airport

WOw Weight on Wheels
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Factual Information

1.1History of Flight

On 14 April 2019, around 0322Hrs, Aircraft Industries’ L410LE20, registration 9N
AMH, owned and operated by Summit Air Pvt. Ltd. met with an actidemenzingHillary
Airport, Lukla when it veered right and excurred the runway during¢éikell from runway

24. The aircratft first collided with Manang Air's helicopter, AS350B3e, registraticAlIDl

with its rotor blade running on idle power andenhwith Shree Airlines' helicopter,
AS350B3e, registration ALK just outside the inner perimeter fence of the aerodrome into
the helipad before coming to a stop. The PIC and Cabin Crew &NN survived the
accident, whereas the qlot and one secusitpersonnel on ground were killed on the spot.
One more security personnel succumbed to injury later in hospital during the course of
treatment. 9NAMH and 9NALC both were substantially damaged by impact forces. There
was no postrash fire.

Prior to theaccident the aircraft had completedlights on Ramechhajiukla-Ramechhap
sector According to PIChe was in the left seat as the pilot monitoring (PM) and thalog
in the right seat was the pilot flying (PBccording to CCTV footages, the airétrarrived at
the apron fromVNRC to VNLK at 0313rs and shut its LH engine. THelC startedthe LH
engine at about 031B8rs after unloading cargo and passengers. At 032130 the PIC
aligned the aircraft with the runway at the runway thresizdidnd hen handed ovethe
controkto the cepilot for the takeoff roll.

Thetakeoff roll commenced at 03220 Hrs. CCTV footage captured that withinseconds

the aircraft veered right and made an excursion. The aircraft exited the runway and travelled
alout 42.8 ft across the grassy part on right side of runway 24, before striking the airport
inner perimeter fence. It thecontinued to skid for about 4f, into the upper helipad,
crashing into 9NALC.

N
e
. a
Ténzing H‘Iary.vporl (LUA)
o b

Source: Google Earth (path track added by AAIC)

Figure 1 Flight progression from threshold of runway 24 to its fioahtion
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TenzZing-Hillary Alrport ., X

gda - Everest Base Camp
- b S50 .

port (LUA)

Source:Google Earth (path track added by IC)

Figure 2 Flight progression from threshold of runway 24 to its final location

Eye witnesss statementsCCTV footages and initial examination of the wreckage showed
that rotor blades of helicopt®N-ALC were on idle when RH wing of the aircraft swept two
security personndbn graind) before slashings rotor shaft. The moving rotors cut through
the cockpit on the right side slaying t@®-pilot immediately. The helicopter toppled onto
the lower helipad 6 ft below. The LH wing of the aircraft broke the skid of helicopter 9N
ALK and came to a halt with toppled 3WLC beneath its RH main wheel assembly. Due to
2impact, 9NALK shifted about 8 ft laterally and suffered minor damages.

Figure 3 Final position of aircraft
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There was no postrash fire. ThePIC switched off the battery anchme out of the aircraft
through erergency exit along with theabin crew The captain of the helicopt&N-ALC
wasrescued immediately.

1.2Injuries to persons

9N-AMH

Injuries Crew Passengers | Persons on  the Total
Ground

Fatal 1 - 2 3

Serious - - -

Minor 1 - 1

ON-ALC

Injuries Crew Passengers | Total in the aircraft | Others

Fatal - - - -

Serious 1 - 1 -

Minor - - - -

9N-ALC's crew sustained a broken thibne whereas HALK's crew escaped without
sustaining major injurie\ll three deceased were Nepalese citizens.

1.3 Damage to aircaft

Figure 4 Damage to Aircraft
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Aircraft 9N-AMH and helicopter 9NALC were substantiallydamaged while the hebpter
9N-ALK enduredpartialdamages.

1.4 Other damages
A portion of the aerodrome's inner perimeter fence of the airport was damaged.

Figure 5 Tyre mark on the runway an@rdrome inner perimeter fence damage

1.5Personnel Information

1.5.1 Pilot-in-command

Age: 48 years
Type of License: ATPL
Aircraft Rating: C-208B, L410UVRE20

Recent Pilot Proficiency Check: January 28, 2019
Operator 6s Li ne Febrhasycd4 2019
LastMedicalCheckup Valid until August 2019.
Flying Experience: Total: 15652:03hrs
On Type: 3558:02hrs
Last 90 day¢January to March)154:36 hrs
(April): 23.25 hrs
Last 28 days:42:38hrs
Last 7 days: 12:25hrs
Last 24 hrs: 2:20hrs
Previous rest péerd: 3 days



TENZING-HILLARY AIRPORT, LUKLA, NEPAL ON 14 APRIL 201

ACCIDENT INVESTIGATION OF SUMMIT AIR'S, AIRCRAFT INDUSTRIES LE#10, 9NAMH, AT4 2020

1.5.2 Co-pilot
Age:
Type of License:
Aircraft Rating:
Recent Pilot Proficiency Check:
Instrument Rating:
Operator 6s Li
Last Medical Certificate:
Flying Experience:

Previous rest period:

1.6Aircraft Information

1.6.1 General Information
Manufacturer:

Model:

Date of manufacture:
Manufacturer's Seridlumber:
Aircraft Registration Number:
Owner of the Aircraft:

Operator of Aircraft:

Total Airframe Time since New:
Total Cycle since New:

ne

33years

CPL

L410UVP-E20

January 16, 2019

Valid till June 30, 2019

FeBrhnaey%2019

Valid until August 2019

Total: 865:29hrs

On Type: 636:04hrs

Last 90 daygJanuary to MarchP3:34 hrs
(April): 2131hrs

Last 28 days:63:20hrs

Last 7 dgs: 5:40hrs

Last 24 hours2:20hrs

5 days

Aircraft Industries, a.s. Czech Republic
L410UVP-E20

April 9, 2014

2914

9N-AMH

Summit Air Pvt. Ltd.

Summit Air Pvt. Ltd.

4426:43 hrgas ofApril 13, 2019)

5464 (as ofApril 13, 2019)

1.6.2 Power-plant Information

Make:

Model:

Time between Overhaul:
LH Engine
Manufacturer's Serial No.:
Time since Overhaul:

RH Emine
Manufacturer's Serial No.:
Time since Overhaul:

1.6.3 Propeller Information

Make:
Model:
Time between Overhaul:

GE Aviation
GE H803200
3600 hrs or 6600 cyc, whichever comes first.

132014
446.03hrs(As of April 12, 2019)

151019
1840:05hrs(As of April 12, 2019)

Avia Propeller
AV-7251-E-C-F-R (W)/CFR230433
3600 hrs or 72 months, whichever comestfir
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LH Propeller.

Manufacturer's Serial No.: 130036

Time since Overhaul: 353023 hrs(As of April 12, 2019)

RH Propeller

Manufacturer's Serial No.: 130040

Time since Overhaul: 96:00hrs(As of April 12, 2019)
1.6.4 Certification of Aircraft

Certificate of Registration: Summit Air Pvt. Ltd., 9NAMH

Certificate of Airworthiness: Valid until March 4 2020

Radio Mobile License: Valid until March 4 2020

Certificate of Release to Service: Valid until 4511 hrs or May 6, 2019

As per the available evideaes and documentth)e aircraft was operated by Summit Air Pvt.
Ltd. since itsinduction into Nepal on 14 Jur#17 Maintenance of the aircraft was carried
out in accordance witGustomized Maintenance Schedullssue3, Revisiond) approved by
Civil Avi ation Authority ofNepalon 22 Januar2019.

The last maintenance carried out on the aircraftiasheclkwhich was carried out oApril
7, 2019 Daily inspection was performed d3 April 2019at 1800 hrs (local timegnd Pre
flight inspection of the dawas carried out o4 April 2019 (time not specified).

1.7 Fuel
JET A-1 fuel was used on the aircraft. As per the load sh8@@ fuel was onboard the

aircraft before departure.

1.8 Aircraft and Aircraft system

This aircraft is anall metal, high wing twinturboprop L410 UVFE20 aircraftwhich was
manufacturedby LET, Aircraft Industries, a.s., Czech Republic. It is intended for transport of
up to 19passengers or cargo or for special mission. The aircraft is powered by two GE H80
200 engines and AV 725 popellers. The aircraft has been certified accordingA® 23
including Amendment 34 airworthiness requirements. Type certificésued by EASAand
validated by CAAN on 6 Octob&013

Based on the accident scenario, Pi@erview, analyzing CCYVY videos and airport
topography the commission decided to concentrate its study mainly on the following two
systems of the aircraft.

1.8.1 Nose Wheel Steering System
In Let41Q Nose wheebteering is an electro-hydraulechanical system ar@hnbe hand
operated by leveron theC a p t atéering solumn or foedperated by pedatdepending on
the selection of nose wheel steering to manual or pbtiaiual nose wheel steering enables
taxiing of the aircraft. Theedalfoot-operated steering controls the nose whatin small
angles and is useor takeoff roll and landingroll only. PIC has controbver themanual
operatedsteering mechanissiwhile taxing up to line up in the Runway.
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Nose Wheel
Steering
Tiller (Hand
Operated)

Nose Wheel
Steering
(Foot
Operated)

The steering servo has two indagent functions in the aircraft

- When connected into the hydraulic system through
the switch located on the central control panel

( (signaling lamps in the PEDAL STEERING,

PEDAL MANUAL STEERING window in the signaling

)
panel areON) it works as a steering servo.

NOSE WHEEL - When not connected into the hydrauystem, i.e.

STEERING ‘ : the switch on the control panel @FF (signaling
Y lamps in the PEDAL STEERING, MANUAL

MANUAL R ] STEERING window ar€®FF) it works as a shimmy

damper. The steering servo must be switcO&dF
when towing the aircraft by a tractor
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PEDAL MANUAL
STEERING STEERING

Let410:Operation of the nose wheel steering system wiad operated

With LANDING GEAR circuit breaker on and NOSE WHEEL STEERING switch in
MANUAL position the solenoid valve lets the pressurized hydraulic fluid flow into the nose
wheel steering servo circuit. rBultaneously the MANUAL STEERING lamp on signaling
panel lights up.The wheel starts turningthen Steering Tiller is movedanual steering
controls the nose wheel within 50° to each side with a toleraneg® ofhe hand operated
operation is performed obny f r & 8teefng Tilter when the switch is kept in MANUAL
position.

Let410 Operationof the nose wheel steering system wfmst operated

With LANDING GEAR circuit breaker on and NOSE WHEEL STEERING switch in
PEDAL position and through motion ofdder control peda the neutral positions of the

nose wheel and the rudder become identical. At that moment the terminal switch switches on
and closes the electromagnetic clut@imultaneously the PEDAL STEERING signaling
lamp lights up on the signalingpel.Wheel turning is proportional to the motion of the foot
operated steering pedals. It enables the nose wheel to turn within the range of 4° 30" £ 1 °30'
to the rightleft. The foot operated steering operation is performed from both foot pedals
when tke switch is kept in PEDAL position.

1.8.2 Braking System
In Let410, the main wheels brakes and parlahthe aircraft are controlled with a hydraulic
circuit of main wheels braking. The braking circuit is separated from the steady pressure
circuit with a nonreturn valve the separate hydraulic accumulator with which supplies the
pressure energy in case of the steady pressure circuit failure from. The hydraulic fluid is
supplied through a hand operated valve to four brake valves that generate the pressure for
braking. They are controlled by a lever gear from the foot operated steering pedals. The brake
valves deliver the hydraulic fluid with smooth reduction from O to 4.4 + 0.3 MPa (0 to 45 + 3
kp/cm2) to the brakes proportionally to intensity of pressing tbedperated steering pedals.
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Brake
Pedal

When braking the aircraft by pressibgake pedalthe force is transmitted by a regulation
spring to the valve. After releasing the brake peiii@ valve connects the brake circuit with
the reverse branch and releafesbrake. Higher or lower pressure in brakes can be obtained
by changing the intensity of brake pedal pressing. The hydraulic fluid is delivered from the
brake valves to shuttle valves.

1.8.3 POWER Generation in Turboprop Engines:
Power plant{Engine and Propler) operation is achieved by three sets of controls for each
engine: the Power lever, Propeller lever, and Fuel lever. The power lever serves to control
engine power in the range from idle through takeoff power. Forward or aft motion of the
power lever mcreases odecreases gas generator rom (Ng) and thereby incveakzrease
the engine power. The propeller lever is operated conventionally and controls the constant
speed propeller@\p) through the primary governor. The Fuel lever controls the flofueif
to the engine.

Engine instruments in a turbine engine typically consist of the following basic indicators.

wTorque Indicator

A Inter Turbine Temperature (I TT) indicator
A Propeller (Np) RPM Indicator

A Gas Generator (Ng) RPM Indicator

A F ww (W) indicator

A Oil temperature/ pressure indicator

The ITT indicator gives an instantaneous reading of engine gas temperature between the
compressor turbine and the power turbines. The torque indicator responds to power lever
movement and gives andication in footpounds (ft/Ib) of the torque being applied to the
propeller and can be calibrated in percentage (%). Because in the free turbine engine the
propeller is not attached physically to the shaft of the gas turbine engine, two tachometers are
justified one for the propeller Np and one for the gas generator Ng. The propeller
tachometer is read directly in revolutions per minute (RPM). TherMNf@s generator is read

in percent of rpm.

The ITT indicator and torque indicator are used to set thkesfer. Climb and cruise power
are established with the torque and propeller speed while observing ITT limits. Gas generator
(Ng) operation is monitored by the gas generator tachometer. Proper observation and
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interpretation of these instruments provide imdication of engine performance and
condition.

Takeoffs in turboprop airplanes are not made by automatically pushing the power lever full
forward to the stops. Depending on conditions, takeoff power may be limited by either torque
or by engine temperater

Power changes are made by increasing fuel flow and propeller blade angle rather than engine
speed. An increase in fuel flow causes an increase in temperature and a corresponding
increase in energy available to the turbine. The turbine absorbs mogy endrtransmits it

to the propeller in the form of torque. The increased torque forces the propeller blade angle to
be increased to maintain the constant speed.

Temperature and altitude play a major role in many flights. Most of the airstrips we frequent
are above 8000 ft. Most takeoffs are torque limited but occasionally the altitude and
temperature are such that the takeoff becomes temperature limited. Since Lukla airfield is
located at high altitude this description is quite relevant.

In cold weather caditions, torque limits can be exceeded while temperature limits are still
within acceptable range. While in hot weather conditions, temperature limits may be
exceeded without exceeding torque limits. In any weather, the maximum power setting of a
turbine engine is usually obtained with the Power levers. The pilot must understand the
importance of knowing and observing limits on turbine engines. An over temperature or over
torque condition that lasts for more than a few seconds can literally destroy |istegse
components
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1.9 Metrological Information
The weather at the time of accident s

Figure 6 Weather at the time afccident

1.10 Aids to Navigation
TenzingHillary Airportis an AFIS station and not facilitated with any navigation aid.

1.11 Communication

TenzingHillary airpat is equipped with VHF, HFand AMHS communicabn system and
landline telephoneNo difficulties with communications were known or reporteidwever,

as per the technical report received from the airgbe VHF recorder at the Tower was
inoperative from April 13, 2019, 1144 hrs till April 16, 2019. Thus, air traffic services
communication recording was unavailable.



