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ECU (Engine Control Unit) 

The ECU (S/N: JG1ALK0702) 
was undamaged and removed 
from the wreckage at the 
authorization of the NTSB. 

It was connected to a Rolls­
Royce computer for 
downloading and examination 
of the ECU's memory.  

of the ECU, which captured 3 "snapshot" lines of data as well as an additional 51 complete IR lines 
of data. 

NOTE: Snapshot data is recorded each time a given parameter is exceeded; IR data records 10 
lines of data prior to an exceedance and continues recording data for at least 48 seconds following 
the last exceedance. In this event, the IR recorded measurable data for nearly 62 seconds. 
Incident data is recorded at a rate of 1 line every 1.2 seconds. Snapshot data is continuously 
monitored and recorded instantaneously. 

Control continuity was established from the collective twist grip to the engine hydro-mechanical unit 
(HMU). As previously stated, the throttle was found in the OFF position. When the throttle was 
manipulated by hand, it could be felt that the throttle went into the Fly detent. When the throttle was 
rotated upwards from Fly to Max Ng, it could be felt going out of the detent. When the throttle was 
rolled down out of Fly towards Idle, the feeling of rolling out of the detent was hard to feel. 

As part of the ECU investigation process, the throttle was manipulated through various positions 
(Off, Idle, Fly, Max Ng, 48 PLA). The observations made when observing the corresponding HMU 
pointer positions and the PLA 1 sensor reading on the ECU with a Rolls-Royce computer plugged 
into the ECU (FADEC) port in the cockpit correlated & were consistent with throttle rigging 
expectations. 

The IR data indicated PLA readings between 48-50 degrees. The normal PLA reading when the 
throttle is in the FLY position is 70 degrees. 

The data further showed that the engine was performing normally, in 
accordance with the lower PLA position, and was responding to throttle inputs as expected during 
the accident sequence. 
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ENGINE MODULE & COMPONENT DETAILS 
 
 

Component Serial Number Part Number TSO (hrs) Total Time (hrs) 
Engine CAE-848351 23063392 N/A 2815:18 

Gearbox CAG-48351 23063393 N/A 2815:18 
Compressor CAC-45467 23065593 N/A 7553:12 

Turbine CAT-45664 M250-10557 340:25 3023:30 
HMU JGALM0529 23078029 1551:53 8735:23 
ECU JG1ALK0702 M250-10696 N/A Unknown 

Bleed Valve 23073353 FF416415 88:17 3074:11 
Fuel Nozzle VN1BLH1519 M250-10604 15:54 Unknown 

 
 
 
Summary of Findings 
 
 There was no evidence of pre-impact fire, damage, or malfunction of the engine. 

 
 The airframe fuel filter bowl was filled with clean, clear fuel.  The filter was clean and free of 

foreign debris.  Fuel was also present to the fuel spray nozzle. 
 
 There was evidence of engine and drive train rotation at the time of impact.  
 
 Continuity was established for both N1 & N2 rotors.  Both could be rotated by hand and were 

smooth and quiet. 
 

 Control continuity was established from the collective twist grip to the engine hydro-mechanical 
unit (HMU). 
 

 The ECU data shows the engine was operating normally prior to the accident and was capable 
of producing sufficient power and responding to throttle inputs. 

 
 The engine was installed in a test cell with the intent of running a 6-point performance test in 

accordance with Rolls-Royce M250-C47 Series Overhaul Manual procedures.  The engine 
performed satisfactorily at all measured test points. 
 

 All available evidence supports the engine was capable of producing sufficient power and 
responding to throttle inputs. 
 

 The ECU IR data indicated the PLA was below the Bell 407 flight manual position for normal 
operation during the event, which would have resulted in a lower fuel flow command from the 
ECU. 
 
 
 
 
 

 




