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Background Information:

On December 31, 2014 at approximately 1710 Mountain Standard Time a Bell 206 L-4 helicopter,
N57AW was involved in an accident 7 miles west of Benson, Arizona. The commercial pilot and
pilot rated mechanic were fatally injured when the helicopter collided with terrain and the helicopter
was destroyed. The flight had been a positioning flight. The helicopter was registered to N57AW
LLC, and operated by Airwest Helicopters under lease to Cochise County AZ. Sheriff's Department.
Visual meteorological conditions prevailed for the flight, which operated on a company visual flight
rules flight plan. The flight originated form Glendale, Arizona, at 1550, and was destined for Sierra
Vista, Arizona.

The operator reported that the helicopter had not arrived at its destination and that the Sky Connect
Tracking System indicated that the helicopter was at a stationary location between Tucson and
Benson. The Cochise County Sheriff's Department located the helicopter wreckage about 2030 at
the location the Sky Connect system was reporting. The helicopter was fragmented into multiple
pieces along a 174-foot-long debris path. Witnesses living in the local area reported hearing a low
flying helicopter around the time of the accident, and that the visibility at ground level was very
limited, with low clouds and fog.

Airframe Observations on Site:

The airframe was completely fragmented over an approximate 180 foot debris path, and no cockpit
crew occupiable space remained. Both main rotor blades had separated outboard of the doublers.
One separated blade section was measured as 12 feet in length and the other blade section
measured 8 feet in length. The main rotor blades exhibited leading edge bending and chordwise
scratches. The tail rotor and gearbox separated from the tail boom. One blade on the tail rotor was
absent half the blade with the other displaying both spanwise and chordwise bending. The tail rotor
drive shaft remained with the tail boom. Both the forward end of the drive shaft and the tail rotor end
of the drive shaft exhibited torsional overload separations. The main transmission remained
attached to fuselage with transmission mount assembly. (Fig 1)

Engine Observations on Site:

The engine was located along with an aft section of airframe at the downstream end of the debris
field resting against a tree. With the exception of several oil lines and some wiring the engine was
separate from the airframe. All mounting arms had been fractured. The engine was resting on the
ground in a generally upright position. The left side of the airframe exhaust stack as well as the left
side of the exhaust collector support stack was crushed in a downward direction. The left side scroll
and the left side compressor air discharge tube displayed denting and impact damage. Bending of
four compressor impeller blades opposite direction of rotation was noted. The power turbine
governor displayed a fracture of the after body at the split line. Other than some bending of engine
lines from impact, externally the balance of the engine was in visually good condition. (Fig 2)
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Engine Observations at Recovery:

The wreckage was recovered to Air Transport in Phoenix AZ for further examination. Other than
damage noted on site, the compressor impeller was found to exhibit the blade tips and leading
edges of at least four blades to have bending and deformation opposite the direction of rotation.
Manual rotation of both the N1 and N2 drive trains at their respective tachometer generator drive
pads revealed free rotation and continuity. N1 exhibited smooth rotation with N2 exhibiting a light
drag. The engine was then prepared for movement to AeroMaritime for disassembly and further
investigation. The freewheeling unit and other airframe components were removed prior to transport
as were all engine fuel, oil and pneumatic lines. During removal all “B” nuts were found at least
finger tight with no evidence of leakage. (Fig 3)

Engine Information:

An Allison M250-C30P gas turbine engine, S/N CAE 890569, powered the helicopter. Engine log
records reflect the engine was installed on the air frame November 4, 2014 at 13453.6 ETT
following 2000 hour compressor inspection, installation of an overhauled turbine and accessory
gearbox.

Manufacturer Allison
Engine Model 250-C30P
Rating: 650 Shaft Horsepower
Serial Number CAE890569
Engine Total Hours 13547.2
Last 100-Hour Inspection 13547.2
Last 300-Hour inspection 13547.2
Component Serial Number | Part Number TSO Total Time
Engine | CAE 890569 23004545 13547.2
Gearbox CAG 90685 23053349 93.6 8749.8
Compressor CAC 91925 23051643 4106.1 4106.1
Turbine CAT 98196 23035128 93.6 3868.5
Fuel Control 87421462 23070613 2223.5
Governor BR40630 23070106 1356.7
Fuel Pump T-200838 6896822 1130.3
Fuel Nozzle 1WN05923 23077067 57.0 57.0
Bleed Valve FF36854 23073353 102.0 102.0

*
All times are from last recorded flight and do not include the accident flight.



Cochise County Sheriff, N57AW, Engine M250-C30P, S/N CAE 890569 --- December 31, 2014

Engine Investigation:

Engine investigation and disassembly was conducted on January 3, 2015 at AeroMaritime in Mesa
Arizona under the auspices of an NTSB investigator. The following represents the facts and
findings of that investigation. (Fig 4)

Compressor Section:

Externally the compressor displayed minor impact damage to the outside left shoulder area of the
scroll but was otherwise visually normal. Visual examination of the impeller revealed bending of four
blades tips and outboard ends of the leading edges in the direction opposite of impeller rotation.
Removal of the compressor from the engine revealed smooth and continuous rotation of the
compressor during manual rotation by the spur adapter gear shaft. No further disassembly of the
compressor was conducted. (Fig 5)

Accessory Gearbox Section:

The accessory gear box was not opened. No damage to the gear box was noted. Manual rotation of
both N1 and N2 drive trains at the tachometer generator pads resulted in smooth and continuous
gear rotation of both N1 and N2 drive trains through the gear box. (Fig 6)

Combustion Section:

The outer combustion case exhibited impact damage across the bottom surface. A small puncture
hole was noted just forward of the combustor drain emanating from the outside inward. The
combustor liner was in position and visually undamaged. Removal and examination of the
combustor liner revealed it to be normal in appearance with no evidence of unusual streaking or
thermal damage. Both left and right side compressor air discharge tubes were in position and
properly seated. The left air tube exhibited impact denting along its length with the right side being
visually normal. A light dirt coating was noted throughout both air discharge tubes and internally on
both the outer combustion case and combustor liner. (Fig 7)

Turbine Section:

Both the gas producer and power turbine supports were visually normal and undamaged. The gas
producer rotor was freely rotatable and undamaged. The power turbine rotor was easily rotatable
but did exhibit a slight drag due to the impact damage sustained to the exhaust collector support
causing an out of round condition in the blade track of the stage three and stage four wheels. (Fig 8)
The turbine was separated from the exhaust collector support allowing visual access to the
pressure side of the stage three wheel and the suction side of the stage three nozzle. Removal of
the stage three nozzle allowed for visual examination of the suction side of the stage two wheel.
Thermocouple harness probe tips revealed no evidence of over temperatures. Dirt adhesion was
noted throughout the gas path across vane and blade surfaces with heavier amounts observed on
the inside of the outer rim area of the stage three wheel. The stage three wheel was otherwise
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visually normal and undamaged. The stage four nozzle was in position and undamaged. The stage
three nozzle was undamaged but exhibited light spatter across vane surfaces. Coked oil was noted
on the suction side near bore and outer rim areas. The stage one wheel and nozzle and the stage
two wheel and nozzle were visually normal and exhibited no damage. (rig 9)

Engine Shafting:

Examination of N1 shafting consisting of the turbine to compressor coupling and spur adapter gear
shaft revealed both to have been properly seated, oil coated and visually normal in appearance.
The power turbine to pinion gear coupling was in normal position, undamaged and oil coated. The
power turbine rotor was not separated however both the power turbine inner shaft and power
turbine outer shaft were in normal position and undamaged. (Fig 10)

Oil System and Engine Bearings:

Manual rotation of the N1 gear box drive train resulted in smooth rotation of the oil pump. The
internal portion of the accessory was coated with clean oil. The piccolo tube was in position and
undamaged. The #4 bearing oil nozzle was in proper position and visually undamaged.

The # 1 and #8 bearings were not removed but rotated freely during manual rotation. Engine
bearings #2, 2 V2, 3, 4, 5 and 6, were all visually and tactilely examined. Each was found in proper
position, oil coated with all balls and or rollers in position and undamaged. (rig 11) Both the upper
and lower chip detectors were void of metal. (Fig 12)

Fuel System:

Fuel system examination consisted of visual examination of the engine fuel pump and all
associated engine fuel lines and visual examination of the fuel nozzle. The engine fuel pump was in
position with no visible damage. At fuel pump removal the pump drive shaft was normal in
appearance and undamaged. Removal of fuel lines at the fuel pump revealed fuel present in the
lines. Removal of the fuel line between the check valve and fuel nozzle revealed fuel present in the
line. The fuel nozzle was visually normal with no excessive carbon on the outer air shroud. (Fig 13)

Engine Accessories:

The fuel control unit was normal in appearance with no visible damage. Manual operation of the
fuel control unit throttle arm resulted in full and smooth travel from stop to stop. The power turbine
governor was fractured from impact at the at the split line forward of the after body and could not be
actuated due to damage but was otherwise visually normal. (rig 14)
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Summary of Findings:

e During engine disassembly and examination, no pre accident damage or anomalies were
discovered which would have precluded normal engine operation.

e Bending of compressor impeller blade leading edges and tips opposite direction of impeller
rotation is consistent with engine operation during the accident.

¢ Dirt noted throughout the gas path and adhesion of dirt on and around turbine blade and
vane surfaces is consistent with engine operation during the accident sequence.

e Torsional fracture of the tail rotor drive shaft is consistent with engine operation resulting
from rotational tail rotor impact while being driven.
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Appendix A,
Photographs On Site
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Fig 1
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Appendix B,
Photographs at Recovery Location
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Fig 3
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Appendix C,
Disassembly Photographs
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Fig 4

(Return)



Cochise County Sheriff, N57AW, Engine M250-C30P, S/N CAE 890569 --- December 31, 2014

Fig 5
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Fig 6
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Combustor Liner
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Fig 8
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Fig 10

B .2 LU R

Turbine to Com

Nt

Power Turbine to Pinion Gear Coupling Aft End of Power Turbine Inner Shaft in Position

(Return)



Cochise County Sheriff, N57AW, Engine M250-C30P, S/N CAE 890569 --- December 31, 2014

Piccolo Tube and #2 2 Bearing in Position
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Fig 12
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Fig 13
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Appendix D,
Selected Engine records



AIRCRAFT STATUS REPORT

NSTAW 11212015 1212015
AIRWEST HELICOPTERS
MODEL: 208L-4 SERIAL NO 52004
1992
HOURS CYCLES RINS-T_RINS:M  ENGINE HRS: HOBBS=
NEW TOTAL TIME/CYCLES[ 81167 12220 [ 30170 [ 30170 | ENG-ACFT= 54305 A/C-Hobbs 7831.0
OLD TOTAL TIME/CYCLES 76318
FLIGHT HOURS/CYCLES ~ 484.9 RemoteHook| 1621 | CargoHook[ __ 4386 |
DESCRIPTION SERIAL PART TIME COMPONENT COMPONENT TIME TO DUE AT INSTALLED COMP T.T. TSITSO
NUMBER NUMBER LIFE TOTAL TIME T507T8! OHINRRT _ ACTTICYRIN _ AICTTICY AT INSTL. AT INSTL.
SERVO, LH RH-4176A_ | 206-076-062-101FM 3600 _OH 8081.6 936.7 26633 107800 7160.0 71449 00
SERVO, RH RA-2785A_ | 206-076-062-101FM 3600 _CH 9367 936.7 2663.3 10780.0 71600 0.0 00
CYCLIC EXT. TUBE, RH A-B454 206-001-193-001 4800 _RT 3378.4 33784 14216 95383 47383 00 00
CYCLIC EXT. TUBE, H A-5440 206-007-193-001 4800 RT 33784 33784 14216 95383 47383 0.0 00
START-GENERATOR 30060 23081018 7000 _OH 1665.5 7516 245.4 B365.1 71257 12745 06
HYDR_PUMP 142627 206-076-030-117FM CC 0308102 34651 0.0
Engine
ENGINE CAE-B905695 oc 136472 oC B023.1 134536 19447
GEARBOX CAG-90685 23053349 oc B749.8 95 ol 80231 B656.2 00
COMPRESSOR CAC-91925 23051643 oC 11061 1061 ot B023.1 10125 0125
IMPELLER HOURS DUS4748 23076543 5000] RT 41061 4106.1 108939 730106 80231 20125 40125
IMPELLER FPI 12500 N 7106.1 4106 1 83939 165106 B023.1 30125 40125
IMFELLER CYCLES 25000 _RT 5506 19494 ERERL] 12138 5424 5424
COMP ADPT. INSP. CSL-A-3066 2000] N 71061 96 1906.4 100231 B023.1 40125 00
COMB CASE AND LINER 2000] 1IN 20383 936 1906.4 100231 B023.1 1934 7 00
DISCHARGE TUBES 20000 1N 20383 36 1906.4 70023.1 B0Z3 1 19447 00
TURBINE-OVERHAUL CAT-981%6 23005126 2000 _CH 3B68.5 936 1906.4 10023.1 8023 1 37749 00
15LST, WHL. HRS 618515 M250-10227 2025 RT 9386 96 19314 700481 E023 1 0.0 00
151 ST WHL CYL 3000] RT 82 2918 15138 12138 0 0
2nd ST. WHL. HRS X633116 M250-10658 2025 _RT 936 936 1931.4 70048.1 80231 00 0.0
2nd ST. WHL CYL 3000 RT 87 2918 15138 12138 0 0
3rd ST. WHL HRS 613988 6898663 4550 RT 938 %6 44564 175731 B023.1 00 00
3rd ST_WHL CYL B000] _RI 82 5916 18138 12138 0 0
4th ST_WHL HRS XB32603 23066744 4550 _RT 936 96 42564 12573.1 80231 00 00
4th ST. WHL. CYL 6000 RT 82 5918 18138 12138 0 0
BLEED VALVE FF-36854 23073353 1500] CH 1020 1020 1398.0 95147 80231 B4 84
FUEL PUMP T 200838 6896622 3000]_OH 11303 11303 1669.7 9986.4 8023 1 10367 10367
FUEL CONTROL 87421462 23010613 2500] _CH 22235 22235 2765 8303.2 B023.1 21238 21230
FILTER INSPECTION 73-2002 PAR. 5.A. 20000 N 3182 3182 15618 97985 80231 7246 7246
FUEL NOZZLE TWN05023 73077067 2000 _OH 57.0 57.0 1943.0 10058.7 80597 00 00
GOVERNOR BR 40630 23070106 2000 _OH 1356.7 1356.7 5433 87600 80231 12631 1263.1
Inspections
AD 2013-25-10 173112012 Tailboom Filling 0] IN 00 00 100.0 82167 1167 00 00
FUEL NOZZLE 00 N 00 00 1000 82167 B116.7 00 00
AAIBAG FLOOR PROTECTOR 100] N 00 00 100.0 8216.7 81167 00 00
AAIBAG WALL PROTECTOR 100] _IN 0.0 00 1000 82167 81167 00 00
AAI CABIN FLOOR PROTECT. 0] N 0.0 00 100.0 8216.7 B116.7 00 0.0
AAICYC-COLL COVERS 100] _IN 0.0 00 1000 82167 B116.7 0.0 00
AAIDOCR OPENERS 0] _IN 0.0 00 100.0 82167 B116.7 00 00
AATFOLDING STEPS 100] _IN 0.0 00 100.0 82167 81167 [ 00
AATHAT RACK NET 100 N 00 00 100.0 82167 B116.7 00 00
AATLOCKING FUEL CAP 0] _IN 0.0 00 100.0 82167 B116.7 00 00
AAI SKID TUBES 100 0.0 00 100.0 B216.7 B116.7 00 00
AAI SPACEMAKER 0] N 0.0 00 100.0 82167 81167 00 il
AAI STEP HANDLES 100] _IN 00 00 100.0 82167 81167 00 0.0
AATWINDOWS 0] _IN 0.0 00 100.0 82167 81167 00 00
BRISTOL WIRE STRIKE 00| _IN 00 00 100.0 82167 8116 7 00 00
CARGO MIRROR 0] N 00 00 100.0 82167 81167 00 0.0
DART HEATER-DEFROST 0[N 00 00 100.0 B216.7 81167 00 0.0

Paage 2
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