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ENGINE TEST REPORT
Ninilchik, Alaska
Eurocopter AS350B2, Registration N160SH
August 25, 2020
NTSB Investigation ANC20LA082

On August 25, 2020, about 0709 Alaska Daylight Time, a Eurocopter (Airbus) AS350B2
helicopter, N160SH, was substantially damage when it was involved in an accident near
Ninilchik, Alaska. The commercial pilot sustained minor injuries. The airplane was operated as
a Title 14 Code of Federal Regulations Part 135 air taxi flight.

On the day of the accident, the aircraft was approaching a mountainside helipad at a slow
forward airspeed, when the pilot reported the engine flamed out and yawed right. The pilot
attempted an autorotation to a level area approximately 600 feet below the helipad. The aircraft
landed on it skids, facing downhill, and started to slide down the mountain. The left skid
impacted a rock causing the aircraft to roll on its side. The aircraft came to rest on its left side
approximately 200 feet below the helipad.

The aircraft was recovered to the operator’s facility where it was inspected by the National
Transportation Safety Board (NTSB) Investigator-In-Charge (I1IC). The engine was then
removed from the aircraft and shipped to Honeywell’s Product Integrity Lab where it was placed
in bonded storage. At the direction of the NTSB IIC, along with guidelines provided by the
NTSB, Honeywell was instructed to conduct an incoming inspection of the engine and a test cell
run without oversight by the NTSB or Federal Aviation Administration (FAA), and without party
members present.

Incoming Inspection

On February 15, 2021, the engine in its shipping container was moved from the Product
Integrity Lab to the Honeywell Engine Development Assembly area for the incoming inspection.
The following observations were noted:

- The engine was received in a standard wooden LTS101 shipping container, wrapped in
a plastic bag (Figure 1 and Figure 2).

- The logbook and engine overspeed controller were stored in the bottom of the shipping
container (Figure 3).

- The name plated identified the engine as: (Figure 4)

o Model: LTS101-700D-2
o MFR Serial No.: LE-46018C

- There was no evidence of fire damage (Figure 5 -Figure 11).

- There was no evidence of impact damage with the exception of a clamp / bracket on the
top of the rear bearing support housing (RBSH) which was bent toward the RBSH
(Figure 12).

- One of the thermocouple leads was damaged (Figure 13).

- Aninsert on the top of the plenum was missing (Figure 14).

- The power turbine was free to rotate.
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- The gas producer was free to rotate.

- The accessory gearbox (AGB) mag plug was free of debris (Figure 15 and Figure 16).

- Arear sump Delta Pressure check was conducted in accordance with HTS900-71-00 -
0004 (Figure 17 and Figure 18).

o Input P1=50/14.5 upper limit

o Output P2 = 6.5 (offset of 0.5 psi)

o 41.4% Acceptable

o Orifice 0.040 S/N A, Kit No. 79000171-1

- The cover on the power turbine governor (PTG) was removed to facilitate inspection of
internal bearing (Figure 19). The cover broke at the hole for the cotter pin during
removal.

- Visual inspection under the cover on the PTG showed no debris present, which was
confirmed via borescope. The PTG flyweights were in place and rotated with the power
turbine (Figure 20 - Figure 24).

- Safety wire was in place on the PTG in place of the broken cover.

The incoming inspection did not reveal any anomalies that would prevent an attempt to operate
the engine. Therefore, the engine was then moved to Test Cell C903 for installation on
February 16.

Test Cell Run, No. 1

Engine testing was initiated on February 18, 2021. The engine was installed and operated in
accordance with Test Instruction TI-8361C (Figure 25 - Figure 28). After successful dry and wet
motors to verify oil flow, vibration levels, start fuel flows, and the ability to terminate fuel flow on
command, an engine start was conducted. The initial start was terminated by the cell safety
system at the N2 speed limit of 60%. The cell N2 speed limit was raised 70% and a second
attempt to start was initiated. The engine successfully reached and stabilized at idle conditions.
Engine operating parameters were within acceptable limits. The engine was then accelerated to
flight idle conditions, verifying flow fence operation and power turbine governor operation. The
engine was then returned to idle and shutdown. The engine was started again and accelerated
to maximum continuous power (MCP) setting to establish performance of the engine. Engine
performance at MCP Measured Gas Temperature (MGT) appeared slightly low, however an
engine performance calibration was not conducted (Figure 29). The power turbine high limit
check was also successfully demonstrated. No additional testing was conducted. The engine
demonstrated the ability to meter and control fuel flow, power turbine governor operation, and
performance. No abnormal operation of the engine was observed. Total operating time was 1
hour 14 minutes and five starts. The engine was preserved and then removed from the test cell,
placed back in its shipping container and returned the bonded storage in the Product Integrity
Teardown Lab. The engine overspeed controller was not installed or tested during this run.

LTS101 Overspeed Control System

The LTS overspeed control system is an electronic system that consists of a controller that
monitors power turbine speed for overspeed condition and a solenoid valve that vents
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pneumatic control pressure during an overspeed event causing a reduction in fuel flow. A test
circuit, which requires an input from the cockpit is also included in the system. A schematic of
the overspeed system is shown in Figure 30. The controller receives two power turbine speed
inputs which are compared to reference values (limits) in both digital and analog detectors.
Both the digital and analog detectors from either one of the two speed inputs must be true for
the system to activate an output signal to the overspeed solenoid valve. A block diagram of the
overspeed controller is shown in Figure 31. For the LTS101-700D-2 model engine, the
overspeed controller will trip at 108.8 — 109.3 percent power turbine speed and reset at 106.6 —
107.2 percent power turbine speed. The trip speed for the test circuit is 85%.

The overspeed solenoid valve is a normally closed valve mounted in line with the pneumatic
control pressure lines. When the solenoid valve is powered open, pneumatic control pressure is
vented to ambient condition which causes the fuel control to command minimum fuel flow to the
engine, resulting in the engine decelerating to a sub-idle condition. Once the power turbine
speed decreases below the reset value, the output signal from the controller to the solenoid will
be terminated, de-energizing the solenoid. The valve will close allowing the pneumatic pressure
to return to normal values. The fuel control and power turbine governor will then return to
normal operation.

The overspeed system also includes the ability to detect movement of the power turbine shaft in
the event of a failure of the thrust bearing. A rotating cutter on the power turbine speed pickup
will contain the Py elbow mounted in the front of the engine. The loss of axial position of the
power turbine shaft due to a failure of the thrust bearing will allow the power turbine shaft to
move forward. As the power turbine shaft moves forward, the rotating cutter will cut through the
elbow allowing pneumatic control pressure to vent to ambient. As with the reaction of the
activation of the overspeed controller, cutting the Py elbow results in the fuel flow being
commanded to minimum pressure. Unlike the overspeed solenoid valve, the Py elbow cannot
close resulting in the engine continuing to operate at the minimum flow condition. Engine
operation above the minimum fuel flow is confirmation of the integrity of the power turbine shaft
and thrust bearing, and the rotating cutter did not contact the Py elbow.

Test Cell Run No. 2

On February 23, 2022, Engine S/N LE-46018C was moved back to and installed in Test Cell
C903 to conduct testing on the engine overspeed system. The engine overspeed controller was
connected to the overspeed solenoid mounted on the engine and powered by the facility 28Vdc
power supply. In order to test the overspeed system without operating the power turbine in an
overspeed condition, two frequency generators were used to provide input signals to the
overspeed controller. The engine was started and accelerated to a flight idle condition, where
the power turbine speed was at 100% with minimal torque on the engine. One of the two
frequency generators was then increased to a frequency corresponding to approximately 109%
power turbine speed. At that input frequency, the overspeed control detected the overspeed
condition and the engine decelerated and stabilized at a sub-idle condition and remained
operating. The input frequency was then reduced below the reset value, resulting in the engine
accelerating back to the flight idle condition. The process was repeated utilizing the second
input frequency, and a third time with both frequencies increasing simultaneously. All three
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tests successfully demonstrated the ability of the overspeed system to detect the overspeed,
command the overspeed solenoid to activate, vent pneumatic control pressure, command the
fuel control minimum fuel flow, and the engine to remain operating at the minimum flow
condition. The tests also demonstrated the ability of the system to deactivate once the input
speed dropped below the reset value, and the engine recovered to normal operation.
Operating time for this test was 1 hour 9 minutes and four starts. Total operating time for this
investigation was 2 hours 23 minutes and 9 starts. After preservation of the engine, the engine
was removed from the test cell, placed back in its shipping container and returned the bonded
storage in the Product Integrity Teardown Lab.

Engine test log sheets are presented in APPENDIX A.

Conclusion

Engine S/N LE-46018C successfully demonstrated normal operation during engine testing. The
engine operation was free of vibration with no fuel or oil leaks noted. Power turbine governor
operation was demonstrated as well as normal operation of the engine overspeed operations.
No abnormal engine operation, uncommanded shutdown, or loss of power control was observed
during engine operation.
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Figure 1. Engine S/N LE-46018C, As Received

Figure 2. Engine S/N LE-46018C, As Received
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Figure 3. Engine S/N LE-46018C, As Received
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Figure 4. Egine S/IN LE-460180, As Received
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Figure 5. Engine S/N LE-46018C, As Received
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Figure 7. Engine S/N LE-46018C, As Received
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Figure 10. Engine SIN LE-460'C, As Received
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Figure 11. Engine SN LE-46018C, As Received

Figure 12. Engine S/N LE-46018C, As Receied
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' Figure 13. Engine S/N LE-46018C, As Received

Figure 14. Engine S/N LE-46018C, As Received
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Figure 15. Engine S/N LE-46018C, As Received

| Figure 16. Engine S/N LE-46018C, As Received
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Figure 20. Engine SN LE-46018C, As Received




Honeywell

2021/02/16 09:56
Figure 21. Engine S/N LE-46018C, As Received

2021/02/16 09:57 A
Figure 22. Engine S/N LE-46018C, As Received
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Figure 23. Engine S/N LE-46018C, As Received

2021/02/16809:59 o
Figure 24. Engine S/N LE-46018C, As Received
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Figure 26. Engine S/N LE-46018C, Installed in Test Cell
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Figure 28. Engine S/N LE-46018C, Installed in Test Cell
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—“oneywew LAB TRAVELER PRAE LAB ACCEPTANCE

DATE 16-Feb-21

OUTLINE NUMBER | SERIAL NUMBER| SERIES CUSTOMER NAME MODEL
4-001-000-33 LE-46018C NTSB INVEST ANC20LA083 LTS101-700D-2
PRODUCTION PRODUCTION RETURN MILITARY COMMERCIAL ~ OTHER SPECIFY
X | CHECK RUN/EVAL
G/R |FinalRun |DISCREPANCY REPORT BUILD NUMBER |SAP CHARGE NUMBER
NO YES |ves NO DR UNK 7027507971-0010
LY VERIFIER VERIFIER
INSPECT SPINNER ASSY PRIOR TO REMOVING CLEAN & INSPECT SPINNER ASSY. PRIOR TO
ENGINE FROM PRODUCTION ASSEMBLY N/A REMOVAL OF ENGINE FROM TEST CELL N /4
—— — '\
ENGINEERING INSTRUCTIONS: [ &s — yay %% Prs oy Lamserr
dAsTrioepetvy PCm A ‘8?6[ e .

DATE ACCEPT . BEJECTIT.| NO & REV. LAB ACCEPTANCE UNIT PRESEAVED | FUEL oIL
72221 23 2-2222/| vV~
T ROURS THIS RUN | STARTS THIS RUN | [ENGINEWEIGHT | TEMPERATURE COMPENSATION

A s S
LAB FINDINGS (REF. DATA SHEETS FOR DETAILS) ORI T TESTEN  Per Producr

. ! 1
sy N 7‘7.:‘9 RUTY INSTRLCIJONS
FADEC P/N N/A FADEC P/N N/A HMU 5/N N/A
FADEC S/N N/A FADEC S/N N/A HMU S/N N/A
NOZZLE AE. N/R NOZZLE AE. N/R NOZZLE AE. N/R
A4 AE. NR A5 AE. NR
FUEL CONTROL P/N N/R SN N/R FAN P/N N/A
TORQUE RING PN N/R SIN N/R FAN S/N N/A
PARTS INSTALLED PARTS REMOVED
PART NUMBER LOT NUMBER SERIAL NUMBER PART NUMBER LOT NUMBER SERIAL NUMBER
LOOSE ITEMS

PX2310-5P
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Page No. of
QUALIFICATION TEST LOG
EW.0.No. 702750797/ |pate Z—{1-202/ Test Cell 903
Assembly No. &/ -0/ - 000 - 25 |[ModelNo.,7< /o /- /07 - 7200n-2 [Unit Serdal No. (£ - /00,8 €
Development Engineer /. 7> Technician C oo e Supervisor /oy oo/
Test Type (2 nacy PN P@ST 1407108 Lab Engineer D‘R,av-T Build No. (JA)KNQ,JQ N
Start | Stop
Time | Time Hrs. |Starts| REMARKS -— 87)(0, C.
B ENG CINSERED AN 90R.  CUST.  RUFED o
BN ReMovVED  AND  PLATE  INSTRI/E D —
p — — - — o J )
Ser Lp Lor' wer moToc: — <e7t NG ANP
T IO (00% OVELSEQL £ S/N  ProTecion . -
F=l=al TV LANG v CRANK ol _press  nise
R AND  NO  Ohserven [€AKS  Discovae cTEN
S0t | [-—(/f’//\- //N( y, 2 EX1T OF M Dibec TED L AW
[ ] INTO R E T STORT  RITEMPT /) PLA G T4
=5 T mecyuw;f? ATE WL T IS f//?;(/ > A /%‘
(5= spfer oFF VA PLRA | TEST cers S70p Burrerd
| / i
r- 71 LRecondecTe A Lpfbl (i NVE JT RN CAE 16
Eoat Leconvtecre A TOM 77 ou b TEI.
LR L n : 9
1252 ! /J £ /\j[[% AN Fye 188 Wi Doun) VoA /é
L CoFpIN g pc PN <e7 HiGH For SIART
7
] ver, :y 20O o~ PLA - Dec \C‘"'L N YO rReEMoe
A = F.;:’ IICT - papon Ver By 20° A Fs 71
/
L= For NexT STRAT - Recompe e rve! fur
[ NIV [NE TO CLennr  £uEl
SUMMARY: Total Operating Time hrs. min. Ref. Data Page
Total Manual Starts
Total Automatic Starts Project Engineering
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Page No. of
QUALIFICATION TEST LOG
EW.0.No. 702750734 7/ Date .2 -)7-202 | Test Cell Q02
Assembly No. &/- 06/ - cpo - 37 |Model No./ 7<  /n/ =700 10 2 |Unit SeralNo. | = - 4¢y)/5
Development Engineer ,3/-~> |Techniclan /., , »~ Supervisor /. 10D
TestType /,» yc i /Nn'rr;?/(,aw&}/ab Engineer 2.4 7 BuildNo. | ) en/niony
Start | Stop
Time | Time Hrs. |Starts REMARKS
1924 Bl LisHT ore NG LN S7TPRT . LESS AdGreCS Ve
NJ
[ THAN _LAS]  STARY — LA Plee/erATEA POk
a1 % T y }%J/ ANy = ”,//;)‘/(/ ' (‘ /U(/~ 7.(’,' o Lo
7 y;
T Rr( L UL ?\( X W § POSS! L ') AMEA 2‘!
L] Next srorr (& 20° P - STFR, _PITEMDT
7
Bl u)/ AD L el f/j HA ADY T TJUET
Eil Above 20° For  €rpr7 AT TEMPT 76/ s
14
g - - =4 2 1/ . - .
15 4R S O TDWARNS  TBLE T M7 EUEAL DRIA T
(10T 2-/8-21
B AOTVSIED OVERSPEL N ProTicr) ond /./\ ST &S
= 10 108 = wew orcems (@ 0930017
| rec Ayn L () 28 @ /) b
ks i | N /e N . crpar o = 8t
1 0)
r54n STOP REC K1) (O NT.39 Hrh CHANGE Ree RATE
=i 70 Stows spn . Koo Dera poT = SN erdds
T T Ao/l Docurd  ScomwhS  AAS Lxgecre ) FND Mk AL
e Set ey overcpeed Protecrinng @ 105 7
L on MNP ANy Al f
SUMMARY: Total Operating Time hrs. min, Ref. Data Page
Total Manual Starts
Total Automatic Starts Project Engineering
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Page No. of

QUALIFICATION TEST LOG

EW.0.No. 7027150 797/ |bate 2 -/33-2.) Test Cell Q03

Assembly No. ‘—/-&9/-0&9—73 ModelNo. ; 7= -/ /- 7¢ o) D2 |UnitSeral No. | £ - 4/,n/R(C

Development Engineer 7\\o1-, [Technlclan (", /¢

Supervisor [ -4 0 oocf

Tost TYPe ("2 ASH T nivesTic | LaD Englneer 2 ~ 45 Builld No. (A< MO LU AJ
pant| S1P | Hrs. |Starts|  REMARKS
Lol | ! | From  LAST  PAGE
1023 i _"_ 12 |% 1o to3% Nt- Sroer smirA23°F
H 2 | 3 |any PR YO LBV NG - no ph! //y o
L1 AANVINCE  gpovi (8% ~ Lawer pLn 10
L1 hrire ENG TO _LOA NG - /D EncivE
1211 L g % ‘m{ FLGHT INLE - START mtT = 917
1 sy 1o 0% NG DAIA piwT @ 12 2
R W/ XA ser (@ (.2
"7 A o 7Y NP@®T NG (@91 - Pec wap
[T7] 1@ 123 = Dgra pec @ 12:3(,
==1 DeponsTrate  MP _God @ MW STOP
—:_- OrOV_ A ﬂ.’VC/ f/(f'fy FuEl  reducTion
1242 [ ‘:'; @ £ OZ ANPT. -
iy Al PT fou 10 _max _smp -
= = MoTor  ENG — , /
oM [~718 Yo YW BT - max cmer remp =9b°F
| Mra @ MCP @13 WU, — 99 MpT 98 NC
(=1 ltwra @319 MET @770 wE: 357
SUMMARY:  Total Operating Time hrs. min, Ref. Data Page

Total Manual Starts

Total Automatic Starts

Project Engineering

GE53308
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QUALIFICATION TEST LOG

EW.0.No. 702750797/

Date 2—-18-2/

Test Cell qp3

Assembly No. 4~y —n00-33

Model No. LT< - || 700 D2
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DATE 16-Feb-21

OUTLINE NUMBER | SERIAL NUMBER| SERIES CUSTOMER NAME MODEL
4-001-000-33 LE-46018C NTSB INVEST ANC20LA083 LTS101-700D-2
PRODUCTION PRODUCTION RETURN  MILITARY COMMERCIAL  OTHER SPECIFY
[] X1 CHECK RUN/EVAL
G/R |FinalRun |DISCREPANCY REPORT BUILD NUMBER |SAP CHARGE NUMBER
NO YES |ves NO DR UNK 7027507971-0010
D A LY VERIFIER LA VERIFIER
INSPECT SPINNER ASSY PRIOR TO REMOVING CLEAN & INSPECT SPINNER ASSY. PRIOR TO
ENGINE FROM PRODUCTION ASSEMBLY N/A REMOVAL OF ENGINE FROM TEST CELL N /A
— —_— e
ENGINEERING INSTRUCTIONS: | &s L ) Prs v damseerg
Tosrnverwy Do TT-0%/C. [
PATE ACCEPT  REJECT|T. I. NO. & REV. UAB ACCEPTANCE UNIT PRESERVED | FUEL oL
2-22-2| | v %’S(a ( g; z-z2e20| V7
133 STARTS 1Al ENGINE WEIGHT | SATION |

) 7Y 5 =

LAB FINDINGS (REF. DATA SHEETS FOR DETAILS) W T TESTEN  Per Producrt
LNTEGRITY INSTRUCYY ONJ§
FADEC P/N N/A FADEC P/N N/A HMU P/N N/A
FADEC S/N N/A FADEC S/N N/A HMU S/N N/A
NOZZLE AE. N/R NOZZLE AE. N/R NOZZLE AE. N/R
Ad AE. NR A5 AE. NR
FUEL CONTROL P/N N/R S/IN N/R FAN P/N N/A
TORQUE RING P/N N/R S/N N/R FAN S/N N/A
PARTS INSTALLED PARATS REMOVED
PART NUMBER LOT NUMBER SERIAL NUMBER PART NUMBER LOT NUMBER SERIAL NUMBER
LOOSE ITEMS

PX2310-5P
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TEST CREW (/¢ ,/ Fo/ey ASSY.NO.g  JeOD -2
CELL QOR GAS TURBINE TEST LOG SN A E~4op0lB8C
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ORRIQS ’ ) Build #
1 i
. A | TIME
ot | shor | | 4 REMARKS
S
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CRANK EMNG R T mES  TO Cledr CombusTont
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