
Endelig rapport HCLJ510-000387 
 

Rapport over hændelsen med Diamond DA 40D OY-RBB ved Roskilde den 7. juni 2007. 
 
Den lange sagsbehandlingstid skyldes det forhold, at Havarikommissionen i undersøgelsen har 
samarbejdet med andre europæiske lande, hvor lignende havarier/hændelser var indtruffet. 
 
I Danmark afsluttede vi undersøgelsen og udsendte rapporten i februar 2009 til de involverede 
parter samt myndighederne i Danmark, Østrig og European Aviation Safety Agency (EASA). 
Da Havarikommissionen havde anvendt materiale fra en ikke afsluttet undersøgelse i Holland, var 
det ikke muligt at offentliggøre rapporten. 
 
Rapporten over det Hollandske havari er nu offentliggjort. Samarbejdet førte til, at The Dutch 
Safety Board og Havarikommissionen i Danmark blev enige om at udsende en enslydende 
rekommandation til EASA. Denne kan ses i rapporten. 
 
Endelig rapport over hændelsen som indtraf med luftfartøjet Diamond DA 40D 1 nm vest for 
Københavns Lufthavn Roskilde den 7. juni 2007 er hermed offentliggjort. 
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FINAL REPORT 

HCLJ510-000387 Incident   

Aircraft type: Diamond DA 40D A/C Registration: OY-RBB 

Engine: Thielert TAE 125-01 Type of flight: Test flight, VFR 

Crew: 1- no injuries Passengers: 1 - no injuries 

Place: 1 nm west of Copenhagen 

Airport, Roskilde (EKRK) 

Date and time: 07.06.2007 1330 UTC 

The Danish Accident Investigation Board (AIB) was notified about the incident from the Pilot on 7 June 

2007 at 1340 hrs UTC. 
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Synopsis 

At base leg to runway 11 at EKRK the aircraft lost engine power. The pilot was forced to land in a 

cornfield west of the airport. The aircraft was undamaged and the pilot uninjured. 

 

Summary 

The one second drop in the fuel rail pressure shown in the downloaded FADEC ECU data strongly 

suggested that the engine had suffered from an electrical interruption failure of the rail pressure valve or 

other related parts of the engine FADEC system. However, the investigation has not been able to recreate 

the electrical failure why evidence was not available to allow the cause of the incident to be determined 

with any degree of certainty. 

The investigation found that the FADEC system, in case of an electrical interruption failure in the fuel rail 

pressure control closed loop system of the FADEC, was not fail safe. In most cases, the FADEC system 

would fail in the safe direction. However, when an electrical interruption occur in this system the rail 

pressure drops to a minimum of 130 BAR within one second causing the engine to lose power. 

 

Safety Recommendations 

As a result of its investigation of this incident, the Danish Accident Investigation Board makes the 

following recommendation to the European Aviation Safety Agency (EASA): 

 

DENM-2011-01 

The Danish Accident Investigation Board recommends EASA: 

To a review of the TAE-125-01 diesel engine design with the emphasis on the fail-safe design 

principle and how it’s been applied to an individual engine component, as well as to the complete 

power plant system including its electronic failure modes. 

 



1.  Factual information  

1.1  History of the flight 

The flight, during which the incident occurred, was a local test flight, VFR from Copenhagen Airport, 

Roskilde (EKRK). 

The purpose of the test flight was to check the function of a new Engine Control Unit (ECU) that was 

installed in the aircraft. 

The test flight was performed at 2000 ft without it leading to any technical remarks. The pilot moved the 

engine power control lever towards idle and initiated a descent back to EKRK. At left hand base leg to 

runway 11 the pilot advanced the engine power control lever to adjust the glide to the threshold of runway 

11. There was no reaction from the engine when the pilot added full power. The engine did not respond to 

the pilot input but stayed at low power, he observed no warnings. At this point it was not possible to reach 

the runway. An emergency was declared by the pilot and he informed EKRK TWR that he was forced to 

land west of the airport. The landing was successful without any damage to the aircraft. 

 

 

The incident occurred in daylight and under visual meteorological conditions (VMC). 

 

1.2  Injuries to persons 

Injuries Crew Passengers Others 

Fatal - - - 

Serious - - - 

Minor/None 1 1 - 

 

1.3  Damage to aircraft 

The aircraft was not damaged. 

 

1.4  Other Damage 

Some of the corn on the cornfield was damaged. 
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1.5  Personnel information 

The pilot: Male, 40 years 

Certificate: Airline Transport Pilot License (ATPL) issued 2 January 2006 

Medical:  Expire date 22 September, 2007 

Flying experience: Last 24 hrs Last 90 days Total 

All types 3 112:10 6190 

DA 40 0:40 5:55 1600 

Landings 1 21 - 

 

1.6  Aircraft information 

1.6.1  General 

Manufacturer: Diamond Aircraft Industries GmbH. 

Aircraft Type: Four seat low-wing monoplane composite construction aircraft. 

Serial No.:  D4.211. 

 

Engine:   Manufactured by Thielert Aircraft Engines GmbH. 

Engine type:  TAE 125-01, based on a current automobile engine, 1,7 liters (103 cu in), 135 hp, in-

line four-cylinder, turbocharged, common rail direct injection diesel engine. 

Engine control: Full Authority Digital Engine Control (FADEC). The system allows the pilot to 

control all engine parameters through a single power control lever. The Engine 

Control Unit (ECU) takes inputs from sensors, including the load selected by the pilot, 

adjusts for variables such as air temperature, engine temperature and Barometric 

pressure, in order to control fuel common rail pressure, fuel injection (quantity and 

timing), propeller pitch and boost. 

    Boost control, propeller control and fuel rail pressure control are closed loop systems, 

meaning they monitor the actual output of the system and correct it to the desired 

value. The control loops will continue to function as long as the primary input from 

the sensor and the actuator is functional. 

    The ECU has two independent channels, designated ECU A and ECU B. If one ECU 

channel fails, the system automatically switches to the other ECU channel, a “check 

engine” light illuminates and an entry into the system event log is made. A switch 

placed on the instrument panel allows the pilot manually to switch from ECU channel 

A to B if the automatic switch-over should fail. 

    The FADEC system has methods of storing and logging data. Recorded FADEC ECU 

data from the event log and the on-board logger can be downloaded for post-flight 

analysis. 

 

Fuel system:  Each fuel tank has a capacity of 56,8 liters, of which 53 liters is useable. 

    Fuel type is Jet A1. 

    The fuel system is not equipped with a fuel booster pump. 

    The fuel passes from the tank by suction through a gear type low pressure fuel feed 

pump. The fuel pressure is increased to 3,5 BAR before continuing to a piston type 



high pressure fuel pump where fuel pressure is increased to a maximum of 1350 BAR, 

entering into the common rail and therefrom to the fuel injectors. The actual fuel 

pressure in the common rail is measured by a rail pressure sensor. The FADEC 

interprets the rail pressure, compares it to a target value, and adjust the rail pressure 

control valve to reach the correct pressure. Return fuel flows back to the main fuel 

tank. 

   

Propeller system: Reduction gearbox, overload clutch, variable pitch propeller. 

 

Maintenance: On 23 May 2007 the latest 100 hrs inspection was performed at aircraft total flying 

time 309:30 hrs. 

    The gearbox, clutch, clutch shaft, alternator, engine fuel feed pump and engine fuel 

high pressure pump was replaced. 

    The airworthiness certificate issued by the Danish Civil Aviation Authority was valid. 

 

Flying time:  At the time of the incident the aircraft and engine total flying time was 319:30 hrs. 

 

1.6.2  Aircraft engine power loss history 

On 6 March 2007 during warm up before flight the engine suffered a power loss. 

The event log had registered a Pressure Rail Sensor failure. The troubleshooting that followed revealed no 

physical failures in the system. Afterwards the engine was running without remarks. 

 

On 31 May 2007 the pilot flying the aircraft experienced some shudders from the engine. The engine 

shudders continued why the pilot decided to fly back to the airport. Just before touch down the annunciate 

panel and the instrument panel lights illuminated equivalent to activate the “acknowledge button”. 

After landing during taxi the engine stopped without any warnings. 
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Water and moisture was found in the manifold pressure (Map) sensor line. The Map sensor is a part of the 

FADEC system. The ECU was replaced and one hour ground run performed without remarks, before the 

flight on 7 June 2007. 

 

1.7  Meteorological information 

The visibility was more than 10 km. Wind direction and speed was 130° / 8 kt. Temperature 22° C and 

there were no clouds. 

 

1.8  Aids to navigation 

Not relevant. 

 

1.9  Communication 

The Actual Air Traffic Control radio communication was not obtained. 

 

1.10  Aerodrome information 

Not relevant. 

 

1.11  Flight recorders 

None required none installed. 

 

1.12  Aircraft and engine investigations 

1.12.1  Aircraft examinati

Prior to the recovery of the aircraft from the field the fuel quantity in the tanks was measured and the 

FADEC ECU data stored on the on-board logger downloaded. 

The main tank (L/H wing) contained approximately 45 liters. 

The auxiliary tank (R/H wing) contained approximately 52 liters. 

No fuel leaks were observed in the area of the engine compartment. 

 

1.12.2  Aircraft fuelling histo

A review of the fuelling records showed that, on 29 May 2007 the aircraft was filled to full (106 liters 

useable). The aircraft completed five flights before the incident flight on 7 June 2007, with a total block 

time of 4:30 hours. If an average fuel consumption of 19 liters per hour is assumed, for a cruise power 

setting of 75% engine load (as quoted in the DA 40D Airplane Flight Manual), the aircraft should have 

approximately 22 liters of fuel remaining in the tanks. 

The aircraft was refuelled to full before the incident flight. 

 

1.12.3  FADEC ECU da

The ECU data logger showed fluctuating fuel rail pressure on the former flight on 31 May 2007. 

 



The ECU data logger graph 1 and 2 (below) shows that, the rail pressure was fluctuating during the 

incident flight on 7 June 2007. The event log remarks were “Low Prail” and High negative Prail delta”. 

 

The ECU data logger graph 3 (below) shows that, the rail pressure dropped to a minimum of 130 BAR 

within one second, the engine stayed at low RPM and there was no engine reaction to power control lever 

movement. 
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n 1.12.4  Engine and fuel system examinatio

The aircraft was brought to a Maintenance Centre hangar. 

The airframe and engine fuel system were inspected and no leaks or loose connections were found. 

Fuel filter was disassembled by a licensed mechanic. According to the mechanic the fuel filter bowl 

contained the same amount of fuel as when he replaced the filter at 100 hrs inspection. The exact amount 

of fuel in the filter bowl was not measured. 

The pictures below show the quantity of fuel found in the filter bowl that was removed from another 

Diamond DA 40D aircraft. According to the licensed mechanic it was the same amount of fuel that was 

found in the filter bowl removed from OY-RBB. 

The fuel filter bowl would normally contain 250 to 300 milliliters of fuel. 

 



 

A representative from the engine manufacturer inspected visually the engine and the electrical wiring 

loom, and found no defects. The fuel filter was reinstalled in the aircraft. The fuel filter was bleeded by 

use of an external pump. 

The engine was started and ground run performed without any remarks. The ECU data logger showed no 

rail pressure fluctuation during ground run after the fuel system was inspected, the fuel filter reinstalled 

and bleeding performed. 

 

Afterwards a transparent hose was installed between the fuel filter and the low pressure fuel feed pump. 

The engine was started and air bubbles were induced into the fuel system. The engine ran rough but was 

able to bleed the air out of the system. This test was also performed on another DA 40D aircraft (OY-

RBA) with the same result. 

The Danish AIB is aware that, the low pressure fuel feed pump is unable to suck fuel from the tank if the 

pump is dry, but the test showed that it was able to handle a fuel/air mixture without stopping down the 

engine. 

 

To exclude the engine fuel pumps as a root cause to the incident, full power test runs were performed to 

compare the engine fuel pump combination with a set of new pumps. 

The full power test with the old fuel pump combination installed showed no abnormalities, see graph 

below left. 

It was difficult to restart the engine after installation of the new fuel pump combination. It was necessary 

to bleed the fuel system several times to get the engine started. 

The full power test with new pumps installed showed one drop in fuel rail pressure, see graph below right. 
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1.12.5  Leak tightness test of the fuel syste

On 6 August 2007 the aircraft was tested for fuel leaks in order to see if there was a possibility for air to 

enter the fuel system through a leakage. It was shown that the fuel system was leak proof. 

 

The complete report “Leak tightness test of the fuel system” is enclosed as Appendix No. 1 

 

1.12.6  Information given by the engine manufactur

On 29 June 2007 the engine manufacturer issued an Occurrence investigation report regarding the 

incident. 

Among other information the report stated that: 

Earlier tests of the Centurion 1,7 engines (TAE 125-01), done with air in the fuel supply, show the similar 

rail pressure fluctuation than in this occurrence of the OY-RBB. This is visualized in graph 4 (below). 

 

The engine manufacturer Occurrence investigation report gave the following conclusion: 

 

“During investigation the engine started immediately using the same components than installed in the 

affected aircraft with just venting the fuel system. The engine data of the occurrence show similar 

behaviour of engine test bench results performed with different fuel air mixtures. Based on these findings 

it is identified that the total loss of engine power is caused by fuel starvation at the engine fuel pumps. The 

air could be introduced into the fuel system through leakage or previous dry flown fuel tanks.” 

 

The complete report “Occurrence Investigation Report” is enclosed as Appendix No. 2. 

 

The engine manufacturer tested all components of the engine fuel system together with the engine and no 

failures were found on the engine. All parts of the fuel system were tested on another engine and 

everything worked properly. Additionally, the engine electrical wiring loom was inspected in regard to 

broken wires. There were no findings.  

 



Page 10 af 17 

1.12.7  Ground and flight tests 

According to the Aircraft manufacturer the fuel system was tested during type approval of the DA 40D. 

 

“An almost empty fuel filter could be bleeded so far, that no air bubbles were visible in a transparent hose 

installed between the fuel filter and the low pressure fuel feed pump within 10 minutes. Once the engine is 

running and due to the high fuel flow (82 liters per hour at idle rpm) the fuel system begins to bleed itself 

automatically. At the beginning the engine could run a bit rough but after a few seconds it should run 

normally. One finding during this test was that, the engine tolerates a rather high quantity of air.” 

 

1.12.7.1 Ground and flight tests performed at Wiener Neustadt Airfield (LOAN), Austria 

To show the behaviour of the engine when air was introduced through a leakage into the fuel system, 

ground and flight tests were performed October/November 2007 at LOAN. 

 

The aircraft fuel system was modified in a way so that in a ground test either a continuous air flow or a 

certain amount of air at once could be introduced into the fuel system. With the available air flow 

measuring device a maximum air flow of 870 ml/min could be introduced into the fuel system. The engine 

kept running smoothly and the ECU data did not show any effect to the engine parameter. It also could be 

shown that the maximum amount of air introduced at once that does not force the engine to shut down was 

110 ml. 

In the flight test it could be shown that an amount of 250 ml air at once introduced into the fuel system 

leads to a power loss down to 3% for about two seconds. Due to wind milling the engine restarts and 

recovers after some seconds of power fluctuation. 

 

The complete test report “Behaviour of the TAE 125 engine with air in the fuel system” is enclosed as 

Appendix No. 3. 

 

1.12.7.2 Additional ground tests performed at LOAN, Austria 

Additional ground tests conducted by representatives from the aircraft and the engine manufacturers were 

performed in February 2008 and in April 2008 at LOAN. 

 

The tests in February were conducted to show the behaviour of the engine with air introduced into the fuel 

system. 

The tests in April were conducted to show the behaviour of the engine fuel rail pressure when the rail 

pressure valve suffers from electrical defects. 

 

The following could be shown: 

 An air flow of 2000 ml/min air that was introduced into the fuel system had no noticeable affect 

to the running engine. The fuel flow at 100% power was measured with 2550 ml/min in a 

former ground test. 

 When a valve that was mounted to the inlet of the fuel filter bowl was opened and air was 

sucked in, the rail pressure in the ECU chart does not decrease abruptly. 



Page 11 af 17 

 Switching the rail pressure valve into opened position by interrupting the electric circuit the rail 

pressure in the ECU chart fell to a value that was identical to the rail pressure that was 

maintained after the engine shut down of the OY-RBB incident flight. 

 When air was injected into the fuel system the display of the rail pressure in the ECU chart 

depends on the sample rate of the recording. 

 

The complete tests report “Supplement to Occurrence Report No. 01” is enclosed as Appendix No. 4. 

 

1.12.7.3 Flight test performed at LOAN, Austria on 22 August 2008 

The flight test was performed to show the behaviour of the engine in case of excessive slipping and in the 

moment of the depletion of the main fuel tank. In both cases air enters the fuel system through the fuel 

extraction point in the main fuel tank and will causes the engine to lose power. 

Prior the test flight the main fuel tank was completely drained. Afterwards fuel in portions of 1/16 US 

gallons (0,24 liters) were filled into the main fuel tank. The first green fuel indication light lit up when 1 

6/16 US gallons (5.2 liters) of fuel were filled into the main fuel tank. When 3 US gallons (11,36 liters) 

was filled into the main fuel tank the fifth green indication light lit. With this amount of fuel in the main 

fuel tank (L/H) and about 6 US gallons (22,71 liters) of fuel in the auxiliary fuel tank (R/H) the test flight 

was performed within the range of glide angle to the airfield. 

 

The following four scenarios were tested during the flight. 

1. Slipping 

2. Depletion of the main fuel tank and operating the fuel transfer pump 

3. Depletion of the main fuel tank and switching the fuel selector valve to the R/H fuel tank 

4. Depletion of the main fuel tank and operating the fuel transfer pump – second test 

 

1. Slipping. 

The aircraft was flying with a power setting of 100% in 4000 ft. Slipping with full rudder to the right was 

performed. The fuel in the main fuel tank (L/H) flows in the direction of the wingtip. The engine can only 

use fuel that is left in the fuel trap of the main tank. 

Test scenario time 2:03 minutes. 

 00:00 Slipping initiated 

 00:47 Power loss began (indicated on the Auxiliary Engine Display (AED)) 

 01:54 Aircraft was levelled out 

 02:03 Engine restarts 

 

2. Depletion of the main fuel tank and operating the fuel transfer pump. 

The aircraft was flying with a power setting of 100% in 4000 ft until the engine started to lose power due 

to the lack of fuel. 

Test scenario time 04:22 minutes. 

 00:00 Power loss began (indicated on the AED) 

 00:11 Power loss to 80% 

 00:34 Power loss to 60% 
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 03:55 Engine quits 

 04:10 Fuel transfer pump was switched on and fuel was transferred from R/H tank to L/H tank 

 04:22 Engine restarts 

 

3. Depletion of the main fuel tank and switching the fuel selector valve to the R/H fuel tank 

The aircraft was flying with a power setting of 100% in 4500 ft until the engine started to lose power due 

to the lack of fuel. 

Test scenario time 05:08 minutes. 

 00:00 Power loss began (indicated on the AED) 

 00:15 Power loss to 80% 

 00:27 Power loss to 60% 

 04:48 Engine quits 

 04:59 Fuel selector valve switched to the R/H fuel tank 

 05:08 Engine restarts 

 

4. Depletion of the main fuel tank and operating the fuel transfer pump – second test 

The aircraft was flying with a power setting of 100% in 4500 ft until the engine started to lose power due 

to the lack of fuel. 

In order to find out if a wind milling engine due to lack of fuel would damage the High Pressure Fuel 

Pump, the crew continued descending down to 2000 ft. 

Test scenario time 06:00 minutes. 

 -06:00 Red fuel indication light came on 

 00:00  Power loss began (indicated on the AED) 

 00:14  Power loss to 80% 

 01:02  Power loss to 60 % 

 04:39  Engine quits 

 05:50  Fuel transfer pump switched on 

 06:00  Engine restarts 

 

The flight test report concluded: 

“In all four cases the engine restarted by it self after levelling out the aircraft or by restoring the fuel 

supply. In all four cases the rail pressure does not drop abruptly, but decreases slowly. It does not make a 

difference for the restart behaviour whether the fuel supply is restored by switching on the fuel transfer 

pump or by switching the fuel selector valve to the R/H tank. The engine restarts after about 10 seconds by 

itself. 

Therefore it could be shown that air in the fuel system due to slipping or depletion of the main tank does 

not cause the engine to fail permanently.” 

 

The complete tests report “Supplement to Occurrence Report No. 02” is enclosed as Appendix No. 5. 

 

1.13  Medical and pathological information 

The pilot was properly certified. 
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1.14  Fire 

There was no fire. 

 

1.15  Survival aspects 

The pilot left the aircraft without any difficulties. 

 

1.16  Test and research 

No test and research done. 

 

1.17  Organisational and management information 

No further information. 

 

1.18  Additional information 

1.18.1  Other Thielert TAE 125-01 engine related occurrenc

The AIB received information about occurrences in United Kingdom, Germany, France and Finland in 

which the TAE 125-01 engine were involved. 

The occurrences were all engine and/or engine system malfunction related and several of these failures 

were related to the FADEC system. 

 

The numbers of Diamond DA 40D occurrences from 2004 until July 2007 known by the AIB were: 

2004 – Seven. 2005 – Three. 2006 – Nine. 2007 – Six. 

 

The total number of TAE 125-01 engine related occurrences in the UK (all types of aircrafts) from 2004 

until July 2007 was 28 occurrences. 

 

The above mentioned occurrences are not meant to be compared statistically with other types of engines. 

The list of occurrences just shows that TAE 125-01 engine FADEC related malfunctions were not 

uncommon. 

 

1.18.2  Robin DR 400 forced to land as a result of an engine failu

The Danish AIB was informed by the Dutch Safety Board about a Thielert TAE 125-01 engine equipped 

Robin DR 400 registered as PH-SVU that was forced to land at a field in the Netherlands due to an engine 

failure. 

 

The investigation conducted by the Dutch Safety Board found that the electrical wiring connected to the 

fuel rail pressure sensor was damaged by chafing. Sparks from the damaged area was visible when 

electrical power was connected to the electrical wiring. 

According to the FADEC ECU data the electrical failure caused the rail pressure control valve to open. 

The fuel rail pressure dropped to approximately 130 BAR, which caused the engine to lose power.  

 

The ECU data from the Robin DR 400 incident was examined and compared with the ECU data from the 

OY-RBB incident. 
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The ECU data from OY-RBB in comparison with the data from PH-SVU are shown on the graphs 

“FADEC ECU data graphs in comparison” enclosed as Appendix No. 6. 

 

Parameters taken from the downloaded ECU data were identical: 

 

OY-RBB PH-SVU 

 Low Prail  Low Prail 

 High negative Prail delta  High negative Prail delta 

 Large input Throttle (Load) in one 

second interval 

 Large input Throttle (Load) in one 

second interval 

 Rail pressure target / Rail pressure 

sensor divergence 

 Rail pressure target / Rail pressure 

sensor divergence 

 Constant AdjDC value 40% 

(maximum value) 

 Constant AdjDC value 40% 

(maximum value) 

 Rail pressure drops to 

approximately 130 BAR 

 Rail pressure drops to 

approximately 130 BAR 

 

The Dutch Safety Board published their report regarding PH-SVU in March 2011. The report is available 

on: www.onderzoeksraad.nl/docs/rapporten/2008078_PH‐SVU_ENG.pdf 

  

1.19  Useful or effective investigation techniques 

None used in this investigation. 

 

2.  Analysis 

The pilot, who held an ATPL, was properly licensed. 

The last inspection of the aircraft was performed on 23 May 2007 and the aircraft held a valid 

airworthiness certificate. 

 

The fuel tanks contained approximately 97 liters of fuel. Approximately 10 liters was used during the 

flight. 

No fuel leaks or loose connections were found in the airframe or in the engine fuel system that could 

explain that air was introduced to the fuel system during flight. The fuel system was found leak proof. 

The quantity of fuel found in the filter bowl was normal compared to a filter bowl removed from another 

DA 40D aircraft. 

The fuelling history and the quantity of fuel in the fuel tanks excludes that fuel starvation, either due to dry 

flown tanks on the earlier flights or during the incident flight or due to an open fuel fitting, was the cause 

of the incident. Also the test results showed that air introduced into the fuel system had no noticeable 

affect to the running engine, and an open fuel fitting on the engine would cause the rail pressure to drop to 

0 BAR despite the wind milling propeller. An open fuel fitting on the suction side of the filter bowl would 

cause the rail pressure to drop to a minimum of 130 BAR in about five to six seconds instead of one 

second registered on the ECU data from the incident. 

http://www.onderzoeksraad.nl/docs/rapporten/2008078_PH-SVU_ENG.pdf
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Several flight tests showed that the engine was able to restart after depletion of the fuel tank causing the 

engine to stop. The wind milling propeller was able to bleed the fuel system sufficiently in about 10 

seconds resulting the engine to restart it selves. 

 

The ECU data shows that the engine lost power when the fuel rail pressure dropped to a minimum of 130 

BAR within one second. Prior to the drop in fuel pressure the fuel rail pressure was fluctuating. 

Similar fluctuations were found on the data downloaded from the former flight on 31 May 2007. 

This situation is similar to the ECU data from the performed tests (Appendix No 4) where electrical 

interruptions were produced. According to the test results the interruption of the electrical circuit caused 

the rail pressure to drop to about 130 BAR (wind milling) and was followed by shudder of the engine. The 

intensity of the shudders was dependant on the duration of the electrical interruption. Very short 

interruption resulted in shudders which were hardly noticeable. 

During the flight on 31 May 2007 the pilot felt shudders from the engine and after landing during taxi the 

engine stopped unintentional. 

The situation is not similar to the ECU data from the tests where air flow was introduced into the fuel 

system. Therefore it must be assumed that fuel starvation due to air in the fuel system was not the cause of 

the incident. 

After the incident the fuel filter was removed checked and reinstalled, the system was bleeded and the 

engine started without any problems. The engine ran without remarks and the ECU data showed no 

fluctuation of the fuel rail pressure. This and the test results (Appendices No 3, 4, 5 and 6) indicate that the 

incident probably was caused by an electrical interruption failure of the rail pressure valve or other related 

parts of the engine FADEC system. 

However, the engine manufacturer tested the engine fuel components on another engine and found no 

failures, why the AIB is of the opinion that the mentioned FADEC electrical failure was intermittent, 

which could explain the other engine problems that had occurred on this aircraft. 

Intermittent electrical and/or computer related failures are difficult to recreate, bad connections, moisture 

or foreign bodies are able to let the failures come and go. 

 

During warm up before flight on 6 March 2007 the aircraft suffered an engine power loss. The event log 

registered a Pressure Rail Sensor failure. The troubleshooting that followed found no physical failures 

indicating, that an intermittent failure most likely had occurred. 

On 31 May 2007 the engine failed during taxi without any warnings, before that the pilot felt shudders 

from the engine, which could be indication of intermittent electrical interruptions within the engine 

FADEC system. 

The FADEC ECU data was compared with data downloaded from the interruption of the electrical circuit 

test, another aircraft that undoubtedly had suffered from an engine power loss due to an electrical 

interruption failure within the engine control system. The ECU data was identical to the data downloaded 

from OY-RBB, supporting the opinion that the incident was caused by an electrical interruption failure. It 

was shown that shutters from the engine appeared to engines that suffered from electrical interruptions. 
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An overview of engine related incidents in other countries showed that engine malfunctions related to the 

engine FADEC ECU system was not uncommon why the AIB is of the opinion that the FADEC system 

fitted to the TAE 125-01 engine are sensible and not fail safe. 

 

The Danish AIB is of the opinion that it is proven that air in the fuel system could not be the cause of the 

incidents that occurred to OY-RBB on 6 March 2007, on 31 May 2007 and the engine power loss incident 

on 7 July 2007. No physical failures were found in the FADEC system or in the engine fuel system but, 

the investigation found that the downloaded FADEC ECU data strongly suggested that the engine had 

suffered from an electrical interruption failure within the FADEC system causing the fuel rail pressure 

valve to open and the engine to lose power. 

 

The investigation found that the FADEC system, in case of an electrical interruption failure in the fuel rail 

pressure control closed loop system of the FADEC, was not fail safe. In most cases, the FADEC system 

would fail in the safe direction. However, when an electrical interruption occur in this system the rail 

pressure drops to a minimum of 130 BAR within one second causing the engine to lose power. 

 

3.  Conclusions 

3.1  Findings 

1. The pilot was properly licensed. 

2. The aircraft held a valid airworthiness certificate. 

3. The fuel tanks were almost full; 10 liters of fuel were used during the incident flight. 

4. No fuel leaks were found and the fuel system was tested to be leak proof. 

5. No physical failures were found in the FADEC system or in the engine fuel system. 

6. It was shown that air introduced into the fuel system had no noticeable affect to the running engine. 

7. It was proven that a wind milling propeller was able to bleed the fuel system in about 10 seconds 

resulting the stopped engine to restart it selves. 

8. The ECU data from the tests where air was introduced into the fuel system was not identical to the 

ECU data from the incident flight. 

9. It was proven that interruption of the electrical circuit caused the fuel rail pressure to drop to a 

minimum of 130 BAR within one second. 

10. The ECU data from the incident flight, the interruption of the electrical circuit tests and data from 

the Dutch Safety Board investigation of the accident to Robin DR 400, PH-SVU, which 

undoubtedly had an electrical circuit interruption, was identical. 

11. Engine shutters appeared to the engine when it suffered from electrical interruptions. 

12. FADEC ECU data strongly suggested that the engine had suffered from an electrical interruption 

failure of the rail pressure valve or other related parts of the engine FADEC system. 

13. The engine lost power when the fuel rail pressure valve opened and the rail pressure dropped to a 

minimum of 130 BAR within one second. 

14. The fuel rail pressure control closed loop system of the FADEC was found not to be fail safe. An 

electrical interruption failure, in the fuel rail pressure control closed loop system of the FADEC, 

will cause the fuel rail pressure to drop within one second and the engine to lose power. 

 



Page 17 af 17 

3.2  Factors 

1. The engine lost power when the fuel rail pressure valve opened and the rail pressure dropped to a 

minimum of 130 BAR within one second. 

 

3.3  Summary 

The one second drop in the fuel rail pressure shown in the downloaded FADEC ECU data strongly 

suggested that the engine had suffered from an electrical interruption failure of the rail pressure valve or 

other related parts of the engine FADEC system. However, the investigation has not been able to recreate 

the electrical failure why evidence was not available to allow the cause of the incident to be determined 

with any degree of certainty. 

The investigation found that the FADEC system, in case of an electrical interruption failure in the fuel rail 

pressure control closed loop system of the FADEC, was not fail safe. In most cases, the FADEC system 

would fail in the safe direction. However, when an electrical interruption occur in this system the rail 

pressure drops to a minimum of 130 BAR within one second causing the engine to lose power. 

 

4.  Safety recommendations 

As a result of its investigation of this incident, the Danish Accident Investigation Board makes the 

following recommendation to the European Aviation Safety Agency (EASA): 

 

DENM-2011-01 

The Danish Accident Investigation Board recommends EASA: 

To a review of the TAE-125-01 diesel engine design with the emphasis on the fail-safe design 

principle and how it’s been applied to an individual engine component, as well as to the complete 

power plant system including its electronic failure modes. 

 

 

5.   Appendices 

Appendix No 1: Leak tightness test of the fuel system. 

 

Appendix No 2: Occurrence Investigation Report (Engine manufacturer). 

 

Appendix No 3: Behaviour of the TAE 125 engine with air in the fuel system. 

 

Appendix No 4: Supplement to Occurrence Report No. 01. 

 

Appendix No 5: Supplement to Occurrence Report No. 02. 

 

Appendix No 6: FADEC ECU data graphs in comparison. 
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Leak tightness test of the fuel system 
 

The appendix consists of 4 pages. 

 

 

 











Appendix No 2: 
 

Occurrence Investigation Report 
(Engine manufacturer). 

 

The appendix consists of 7 pages. 
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1 Introduction 
A Diamond DA40 TDI had a complete loss of power event during flight. The aircraft landed in a field 
without any damage. The pilot did not suffer any injuries. 
 

2 Facts 
2.1 Initial inspection 
 

2.1.1 FADEC Data  
Event log: 
 
There were some remarks in the eventlog of the engine FADEC from June 7th. These were “Low 
Prail” and “High Negative Prail delta” which caused the engine warnings. See attachment 1 for details. 
 

 
Fig 1: eventlog entries, read out after the incident 
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Data Logger. 
 
The engine was started at approximately 14:59 local time, on June the 7th. Purpose of the flight was a 
system check after exchange of the FADEC. The engine was running properly at that time, no 
warnings were triggered; nothing unusual was noted by the pilot. At 15:07 the pilot began with the 
take-off run. Few minutes after take-off the pilot did several engine operation tests with load settings 
between idle and maximum power. Until the power loss, nothing unusual was noted by the pilot. 
However, the data of the on-board logger shows heavy fluctuations of the rail pressure. This is 
visualized in graphs 1 and 2. At approx 15:30 the rail pressure dropped to a minimum of 130 bar. This 
is visualized in graph 3. Due to this the engine lost its power completely and the pilot was forced to 
land on a field with no damage to the aircraft. 
 
 

 
Graph 1: engine run 10 minutes before the power loss, nothing unusual noted by pilot, data shows 
fluctuations in the rail pressure 
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Graph 2: engine run 5 minutes before the power loss, nothing unusual noted by pilot, data shows 
fluctuations in the rail pressure 

 
Graph 3: Rail pressure drops to a minimum of 130 bars, causes the engine to quit 
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3 Analysis 
3.1 Analysis of the FADEC data 
 
The FADEC data are showing several peaks and drops in the rail pressure. This behavior is not 
caused by an electric failure. In case of an electric failure at the rail pressure control, there would be 
different entries in the eventlog. Therefore it is not likely that this failure is caused by an electric failure 
either of the sensor or actuator or loom. The power supply for the FADEC was present at all time. The 
battery voltage was also stable during the whole event. 
 
This behavior is also not caused by any mechanical failure of any components of the engine. In case 
of a mechanical failure of the engine components of the fuel system the rail pressure would not show 
these very short time peaks and drops, the logger data would rather show an difference between the 
rail pressure and its designated target value, which would trigger a FADEC warning in a quite earlier 
stage of the flight. Therefore it is not likely that this failure is caused by a mechanical failure of engine 
components 
 
In conclusion the failure has to be found in the fuel supply to the engine.  
 
Earlier tests of the Centurion 1.7 engines, done with air in the fuel supply, show the similar rail 
pressure fluctuations than in this occurrence of the OY-RBB. This is visualized in graph 4.  
 

 
Graph 4: Test of the Centurion 1.7 with air in the fuel supply system 
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3.2 Analysis of the aircraft 
 
After the incident the aircraft was recovered and brought to the nearest service centre. Investigation of 
the aircraft showed approx 14 gal of fuel in the aux. tank and 12 gal in the main tank. An investigation 
of the fuel filter bowl was also done by the Service Center. This was done without the presence of a 
representative of Thielert Aircraft Engines, so the exact amount of fuel in the filter bowl is unknown 
also potential leakage could not be identified.  
 
The investigation of the aircraft by a representative of Thielert Aircraft Engines showed no mechanical 
defects, nor any electrical failures. The fuel filter was placed back in the aircraft and the system was 
thoroughly bleeded with the use of an external pump. The engine started immediately after that and 
ran without any further problems. This is visualized in graph 5. 
 

 
Graph 5: engine ground run after bleeding the fuel system 
 
Previous test bench tests showed that the air in the fuel filter is not bleeding automatically at a DA40 
installation. 
 

4 Conclusion 
During investigation the engine started immediately using the same components than installed in the 
affected aircraft with just venting the fuel system. The engine data of the occurrence show similar 
behavior of engine test bench results performed with different fuel air mixtures. Based on these 
findings it is identified that the total loss of engine power is caused by fuel starvation at the engine fuel 
pump. The air could be introduced into the fuel system through leakage or previous dry flown fuel 
tanks.  
TAE recommend investigating the aircraft fuel supply system regarding leakages and interviewing 
pilots of previous flights. 
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FADEC ECU data graphs in comparison. 
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Event: Engine rundown during training flight.  

Dutch registration PH-SVU 

Aircraft Robin DR 400 

 

 
 

Event: Engine rundown during test flight.  

Danish registration OY-RBB 

Aircraft Diamond DA 40D 

 

 
 

 

 

 

 



 

 

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 



Event flight PH-SVU 
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