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Background Information:

On February 21, 2019, at approximately 0659 local time, an MD 369E helicopter, N506PH, was
involved in an accident  approximately 1 mile south-east of Kukuihaele, Hawaii. The helicopter was
registered to K&S Helicopters and operated by Paradise Helicopters. Visual meteorological
conditions prevailed in the area at the time of the accident and no flight plan was filed. The flight
originated from Hilo International Airport, Hilo, Hawaii at approximately 0600 and was operating as
a positioning flight.

The pilot reported that he was maneuvering to land at an off-airport pick up site. He started the
approach to land and while in a descending turn to the right he saw the engine out light illuminate
and heard an alarm activate. He noticed the exhaust gas temperature at about 909° C and the
engine torque gauge indicated 0%. He established an autorotational descent and found a suitable
landing area. During touchdown, the tail rotor assembly and left skid assembly broke away followed
by the helicopter rolling to the left. The helicopter came to rest on its left side with the engine still
running. The pilot shutdown the engine and exited through the front wind screen area with the help
of witnesses. The helicopter sustained substantial damage to the fuselage and tail boom. The pilot
and only occupant sustained serious injuries.

Airframe Observations:

The helicopter was positioned upright on a dolly. All main rotor blades had been removed. The tail
boom was separated just forward of the tail rotor with the tail rotor gear box and tail rotor blades
remaining attached. Both main landing gear skids were absent. The fuselage exhibited overall
damage with the majority of the front wind screen and chin bubble plexi-glass being absent. 

Engine Observations:

The engine remained in position and securely attached to the airframe. No visible impact damage
was noted to the engine. A visual and tactile examination of all engine pneumatic, fuel and oil lines
was conducted where all “B” nuts and associated fittings were found to be at least finger tight. Oil
and fuel line interface connections between the engine and airframe were examined where all were
found at least finger tight with no evidence of leakage. The power turbine governor was examined
where collective movement resulted on correct movement at the governor. Rotation of the throttle
was not possible due to control linkage damage beneath the right collective position. A vacuum
check of the engine fuel system was conducted where the engine fuel system aft of the airframe
fuel filter held specified vacuum for excess of two minutes. Impact damage to the airframe fuel filter
drain fitting prohibited vacuum testing of the entire fuel system. (Fig1)

During examination fuel was noted both within the fuel pump filter bowl and approximately two
tablespoons of fuel noted in the line at the fuel nozzle. The only noted anomaly was the compressor
bleed valve which was stuck in the closed position and the poppet valve could not be manually
actuated.  (Fig 2)
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Upon removal of the engine from the airframe both N1 and N2 drive trains were rotationally free
and smooth. Examination of both upper and lower chip detectors revealed both to be void of
material. The decision was then made to recover the engine to Keystone Turbine Services for run
as received testing of the engine. (Fig 3)

Engine Information:

An Allison M250-C20B gas turbine engine, S/N CAE 836362, powered the helicopter. Engine
records indicate the engine was installed on the airframe August 30, 2018 at 29230.0 ETT. The last
recorded component change was installation of the bleed valve at 29702.0 ETT.

 
Manufacturer Allison
Engine Model 250-C20B
Rating: 420 Shaft Horsepower
Serial Number CAE 836362
Engine Total Hours 29796.5
Last 100-Hour Inspection 29796.5
Last 300-Hour inspection 29796.5

Component Serial Number Part Number TSO Total Time 

Engine CAE 836362 6887190 15899.3 29796.5

Gearbox CAG 36630 6894171 6619.5 20504.6

Compressor CAC 42331 6890550 2565.1 10954.0

Turbine CAT 34592 23069745 1024.5 17155.2

Fuel Control BR53842 23070606 1514.6 Unknown

Governor BR42981 M250-10844 254.5 Unknown

Fuel Pump T3758 6899253 2565.1 Unknown

Fuel Nozzle AG72045 M250-10603 1891.8 Unknown

Bleed Valve FF29669 23053176 94.5 Unknown
 All Times taken from engine log book records and do not include accident flight

Engine Investigation: 

On May 15, 2019 “Run as Received” testing was conducted on the subject engine at Keystone
Turbine Services Coatesville, PA. Testing was conducted to Rolls-Royce Overhaul specifications.
Testing was conducted under the auspices of the NTSB IIC. The engine was removed from the
container and placed onto an engine stand where preparation and pre run examination of the
engine was conducted. (Fig 4)

Other than the bleed valve being stuck in the closed position which was discovered on the initial
examination, nothing else was discovered which would preclude operational testing. Prior to the
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initial start attempt the bleed valve was manually cycled to the open position to facilitate engine
start.

The engine was then placed into the test cell where the engine started within specification time and
temperature and stabilized at ground idle power. Following engine warm up and with vibration
scans being within specification, the engine was accelerated to a flight idle power where the bleed
valve, although reluctant to close was confirmed in the closed position. A power calibration of the
engine was then conducted where the engine met specification at all points including take off
power. The engine was then shut down normally.

For testing purposes a manually controlled OEM bleed valve was then installed on the engine in
order to replicate the condition of the engine with bleed valve being in the closed position at a low
power setting as reported at the initiation of the reported power loss. With the manually controlled
bleed valve installed it was possible to replicate the power loss described by the pilot by keeping
the bleed valve closed during power reduction where at approximately 78% N1 the engine would
begin to surge and application of power at that point would only exacerbate the problem with N1
continuing to decrease. This test was replicated twice with the same results. Rolls-Royce
performance engineers calculated the surge margin numbers where the predicted reduced surge
margins reflected the replicated results.

Following the engine run testing, the failed bleed valve which log records indicate had been
overhauled 94.5 hours prior to the accident flight was disassembled by technicians for inspection at
the direction of the NTSB IIC. Inspection revealed all internal components to be PMA parts which
during inspection by technicians revealed the poppet valve and bushing failed to meet tolerances.
The poppet valve was also found to exhibit levels of corrosion where when coupled with tolerance
deviations resulted in the valve not being able to cycle as designed. (Fig 5)

Summary of Findings:

 Run as received testing of the engine to Rolls-Royce overhaul test specification revealed the
engine to meet all points of the specification. 

 Operation of the engine at a reduced power setting with the bleed valve in the closed
position resulted in decreased surge margins with subsequent engine surge and power loss.
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Appendix A,
Engine Run Logs
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Appendix B,
Engine Performance Charts
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Appendix C,
Photographs at Aircraft Recovery Location
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 Fig 1

 

Helicopter at Recovery

 

Airframe Fuel Filter
Return
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Fig 2

Engine as Recovered

 

Compressor Bleed Valve

Return
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Fig 3

 
Engine at Removal

                 Compressor Inlet                              Exhaust Collector / Stage 4 Turbine Wheel

          Upper Chip Detector                                          Lower Chip Detector

 Return
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Appendix D,
Photographs 

Keystone Turbine Services
Coatesville, PA
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    Fig 4

 

Engine in Test Cell

Return
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 Fig 5

 

Bleed Valve Disassembly
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Return
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Appendix E,
Selected Engine Records
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