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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 (IIC).  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). 
- An insert on the top of the plenum was missing (Figure 14). 
- The power turbine was free to rotate. 



 

 

- The gas producer was free to rotate. 
- The accessory gearbox (AGB) mag plug was free of debris (Figure 15 and Figure 16). 
- A rear 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 



 

 

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 



 

 

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.  

 

 

 

 



 

 

 
Figure 1.  Engine S/N LE-46018C, As Received 

Figure 2.  Engine S/N LE-46018C, As Received 



 

 

Figure 3.  Engine S/N LE-46018C, As Received 

Figure 4.  Engine S/N LE-46018C, As Received 



 

 

Figure 5.  Engine S/N LE-46018C, As Received 

Figure 6.  Engine S/N LE-46018C, As Received 



 

 

Figure 7.  Engine S/N LE-46018C, As Received 

Figure 8.  Engine S/N LE-46018C, As Received 



 

 

Figure 9.  Engine S/N LE-46018C, As Received 

Figure 10.  Engine S/N LE-46018C, As Received 



 

 

Figure 11.  Engine S/N LE-46018C, As Received 

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



 

 

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

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



 

 

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

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



 

 

Figure 17.  Engine S/N LE-46018C, As Received 

Figure 18.  Engine S/N LE-46018C, As Received 



 

 

Figure 19.  Engine S/N LE-46018C, As Received 

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



 

 

 
Figure 21.  Engine S/N LE-46018C, As Received 

 
Figure 22.  Engine S/N LE-46018C, As Received 



 

 

 
Figure 23.  Engine S/N LE-46018C, As Received 

 
Figure 24.  Engine S/N LE-46018C, As Received 



 

 

Figure 25.  Engine S/N LE-46018, Installed in Test Cell 

Figure 26.  Engine S/N LE-46018C, Installed in Test Cell 



 

 

Figure 27.  Engine S/N LE-46018C, Installed in Test Cell 

Figure 28.  Engine S/N LE-46018C, Installed in Test Cell 





 

 

Figure 31.  Block Diagram of the Overspeed Controller 
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