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The Norwegian Safety Investigation Authority (NSIA) has 

compiled this report for the sole purpose of improving 

aviation safety.  

The object of the NSIAôs investigations is to clarify the 

sequence of events and causal factors, elucidate matters 

deemed to be important to the prevention of accidents and 

serious incidents, and to issue safety recommendations if 

relevant. It is not the NSIAôs task to apportion blame or 

liability under criminal or civil law. 

This report should not be used for purposes other than 

preventive aviation safety work. 

  

Photo: Pilot Flight Academy This report has been translated into English and published by the NSIA to 

facilitate access by international readers. As accurate as the translation might 

be, the original Norwegian text takes precedence as the report for reference. 
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Aviation accident report 

Table 1: Data 

Type of aircraft: Diamond Aircraft Industries GmbH DA 42 NG 

Nationality and registration: Norwegian, LN-PFM 

Owner: Sky Management AS, Notodden, Norway 

Operator: Pilot Flight Academy, Sandefjord, Norway 

Crew: 2 (instructor/pilot in command and student) 

Passengers: 1 

Location: Woodland area in Askedalsåsane 8 km west-northwest of Larvik in 
Vestfold og Telemark county (N 59.063 E 009.888)  

Time of accident: Tuesday 23 November 2021, estimated time 09:10:26 

All times given in this report are local times (UTC + 1 hour) unless otherwise stated. 

Notification 

At 0927 hrs on Tuesday 23 November 2021, the Norwegian Safety Investigation Authority (NSIA) 

was notified by the air traffic service at Sandefjord Airport Torp of an accident involving one of Pilot 

Flight Academyôs training aircraft. Smoke had been observed rising from an area near Bommestad, 

close to where the E18 road crosses the Numedalslågen river at Larvik. The observation proved to 

be unrelated to the accident. The scene of the accident was later described as being in the vicinity 

of Tvedalen in the Helgeroa 1 training area. It was established that three people had died and 

three accident investigators travelled to the site of the accident, arriving slightly before 1400 hrs on 

the same day. 

In accordance with ICAO Annex 13 Aircraft Accident and Incident Investigation, the NSIA informed 

the investigating authorities in the state of manufacture of the airplane and propellers, respectively: 

the Federal Investigation Authority in Austria and the Federal Bureau of Aircraft Accidents 

Investigation (Bundesstelle für Flugunfalluntersuchung ï BFU) in Germany. The investigating 

authorities appointed accredited representatives who assisted during the investigation. The 

European Aviation Safety Agency (EASA) and the Civil Aviation Authority (CAA) Norway were also 

notified. 
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Summary 

On Tuesday 23 November 2021, the airplane LN-PFM went out of control and crashed in hilly 

woodland in Askedalsåsane in Larvik community, Norway. All three on board died instantly.  

The accident occurred during instructions on multi-engine piston aircraft (MEP). A student from 

Pilot Flight Academy had his first instruction flight in a twin-engine DA 42 NG-type airplane. 

Airwork training was conducted at an altitude of about 3,600 ft above ground level (AGL) in the 

Helgeroa 1 training area. Besides the instructor and the student, a fellow student was seated in the 

back seat. Approximately 32 minutes into the flight, while practising slow-speed flight with the 

landing gear and flaps extended (landing configuration), the airplane went out of control and spun 

into the ground.  

The airplane was destroyed during impact and an intense fire broke out. The wreckage was almost 

completely consumed by the fire or destroyed by the heat, and it was not possible to extract stored 

electronic data from the wreckage. One witness saw a segment of the accident sequense. The 

investigation has largely been based on available radar data, information from the flight school and 

examination of the wreckage and the accident site. The NSIA has found no failures with the aircraft 

that could explain why the airplane went out of control. However, technical failures cannot be 

excluded.  

The airplane type was approved for training purposes and the schoolôs training program was 

approved by CAA Norway. The instructor held valid licenses to act as an instructor during the flight. 

The weather was well-suited for the instruction flight in question and is therefore not a factor in the 

accident. 

The NSIA has investigated several possible scenarios, but it has not been possible to establish an 

unequivocal explanation as to why the airplane went out of control and started to spin. Like other 

multi-engine aircraft, the aircraft type is not approved for spins. In general, multi-engine aircraft 

could be difficult to get out of a spin if they inadvertently entered a spin. 

After the accident, the flight school has taken several steps to improve safety.  

Based on the investigation, the NSIA issues one safety recommendation.  
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1. Factual information 

1.1 History of the flight 

1.1.1 INTRODUCTION 

The accident occurred during an instruction flight. The student had completed phases 1ï3 of his 

integrated Airline Transport Pilot (ATP (A)) training in the USA and had started phase 41 at Pilot 

Flight Academy (PFA) in Norway. Between 8 October and 1 November 2021, the student had 

completed a total of 18 hours of instruction in a Diamond DA 42 NG simulator.2 The student 

passed a scheduled progress check on 1 November and was ready to start flying the DA 42 NG.  

PFA did not record studentsô times of arrival at the flight school. At what time in the morning the 

student arrived on the day of the accident is therefore unknown. A fellow student arriving early in 

the morning reported meeting the student at 0630 hrs. The fellow student described the student as 

being excited and a little stressed. The student was to fly lesson 4.1, and this was his first flight in a 

twin-engine airplane and his first flight in Norway. Even if he had flown the airplane type in a 

simulator, there were some new factors to consider in preparing for a real flight. The two of them 

ended up sitting next to each other during the planning. The fellow student, who had completed 

more of the training programme, answered some questions, including about how to check the 

airplaneôs fuel level and how to complete the operational flight plan. 

After half an hour, the student had to leave to meet up with the instructor to review the planned 

flight. What the two of them talked about in preparation for the flight remains unknown, but, after a 

while, the instructor and student proceeded to the hangar and conducted a pre-flight check of LN-

PFM together. At the same time, the fellow student was conducting a pre-flight check of LN-PFN, 

another airplane of the same type. In order to avoid opening the hangar doors several times and 

letting in cold air unnecessarily, both aircraft were moved outside at the same time. Video 

recordings from the hangar show that LN-PFM was taken out of the hangar at 0744 hrs.  

Before each flight, the crew are required to leave three documents behind on a shelf at the school: 

a weight and balance form, an operational flight plan and a checklist. The checklist comprises 

items to be checked during preparation for a flight, and it must be signed by both the student and 

the instructor. None of these documents were found on the shelf. The NSIA assumes that the 

documents were brought into the airplane and consumed by fire at the accident site.  

Because of a high number of instruction flights at Sandefjord Airport Torp (ENTO), the air traffic 

service and the flight school had jointly developed a system for allocating departure times. For the 

relevant LN-PFM flight, the instructor initially requested departure at 0800 hrs. When it became 

clear that they would have to delay their departure, he requested that departure be postponed until 

0820 hrs. According to PFA, a standard preparation time of one hour was set aside before each 

flight. In addition, an extra 30 minutes were to be spent on preparations before the first flight of the 

day. Among other things, this was meant to cover the time it took to pull the airplane out of the 

hangar. The extra 30 minutes were mistakenly not included for the accident flight, and, according 

to PFA, this may have been the cause of the delay.  

The student got into the left seat in the cockpit, which is normally occupied by the pilot in 

command. The instructor settled in the right seat. The instructor was the pilot in command during 

 
 

1 The phase that allows the student to fly multi-engine aircraft (ME Class Rating). See also chapter 
1.17.2.21.17.2.1 
2 The simulator is not a full-flight simulator. 
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the flight. Another fellow student, who had attended the flight school in the USA together with the 

student flying, was next in line to fly lesson 4.1. He was allowed to join the flight, so as to be better 

prepared for what would be required of him. The fellow student settled in the passenger seat at the 

rear and is referred to as the passenger in the rest of this report.  

The instructor and student probably carried one flight bag each, and these are likely to have been 

placed in the rear seat and rear luggage space, respectively. They also brought with them a bag 

containing flight operating manuals and a quick reference handbook (QRH), among other things. 

1.1.2 THE FLIGHT 

The following information is based on radar data and radio communication data from Avinor, 

Automatic Dependent Surveillance-Broadcast (ADS-B) data from Flightradar24 and Avinor, and 

Enhanced Surveillance (EHS) data from Avinor (see Figure 1 and Figure 2). LN-PFM used the call 

sign P71M, but the airplaneôs ADS-B transmitter was not set accordingly; it incorrectly transmitted 

the call sign P620M.  

P71M took off from runway 18 at Torp at 0837 hrs, heading southwest towards the Helgeroa 1 

training area. The airplane climbed to 2,000 ft, whereafter the student requested clearance from 

the air traffic service (Farris Approach on frequency 134,050 MHz) to enter Farris TMA.3 The air 

traffic service granted clearance to fly to Helgeroa 1 up to 5,000 ft.4 The student acknowledged 

receipt of the clearance at 0842 hrs. 

On entering Helgeroa 1, P71M first flew towards the periphery of the area. The airplane then made 

several turns, using both moderate bank angles and bank angles of up to 60°. Two slow flight 

sequences were also completed.  

During the period that P71M was in Helgeroa 1, the air traffic service made contact to inform of two 

other aircraft passing through the area. The student responded clearly and accurately to these 

calls. The final communication about these aircraft took place at 0852 hrs, which was the last time 

that anybody was in contact with P71M.  

After completing a ninth turn, the airplane continued on a heading of approximately 200°. During 

the next 30 seconds, the speed dropped gradually from 123 to 65 knots indicated airspeed (KIAS). 

The aircraft descended marginally, from 4,010 to 3,960 ft, during the same period. The airplane 

then rolled 7° to the left at the same time as the rate of descend increased.  

Because of a limited amount of available data, it is not possible to describe accurately what 

happened next. Available data show that the airplane descended rapidly. After 8 seconds, the 

descent stabilized at approximately 8,000 ft/min (40 m/sec). Records show that the airspeed was 

almost stable at 100 KIAS. Data were registered down to an altitude of approximately 775 ft AMSL, 

corresponding to approximately 127 m above ground level (AGL). 

At 0913 hrs, when another aircraft requested clearance to enter Farris TMA, the air traffic controller 

realised that P71M had disappeared from the radar. The traffic controller called P71M asking 

óPilot71M,é. your position?ô. When P71M failed to respond to repeated calls, the traffic controller 

checked with other air traffic service units and asked other aircraft in the area to look out for P71M. 

At approximately 0922 hrs, it was believed that P71M had probably crashed. A helicopter 

approaching the area was asked to check the observation of smoke near Tvedalen. At 0945 hrs, 

the helicopter crew confirmed that they were flying over the crash site. At that time, one of the 

 
 

3 TMA ï terminal manoeuvring area 
4 AMSL ï above mean sea level 
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Royal Norwegian Air Forceôs Sea King SAR helicopters (Saver 60) was already on its way to the 

crash site passing Tønsberg. 

  

Figure 1: LN-PFMôs entire flight from Sandefjord Airport Torp to the crash site. The magenta arrow points 
towards the accident site. Source: Avinor/Flightradar24/© The Norwegian Mapping Authority/NSIA 

  

Figure 2: The airplaneôs manoeuvres during the final 28 minutes or so of the flight in the Helgeroa 1 training 
area. Manoeuvres marked with a yellow circle are explained below. The red rectangle indicates the accident 
site. Source: Avinor/Flightradar24/NSIA  
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Figure 3: Indicated airspeed (KIAS), altitude above mean sea level (AMSL) and roll angle (positive values 
indicate rolling to the left while negative values indicate rolling to the right) at the points presented graphically 
in the previous figure. Source: Avinor/Flightradar24/NSIA 

1.1.3 WITNESS 

A witness sat waiting inside a dump truck at a quarry 2 km southwest of the crash site. He was 

looking towards the northeast and suddenly saw an airplane heading straight towards the ground. 

It was rotating in a spiral-like pattern and, at first, he thought the pilot must be very fearless to be 

flying an airplane in such a way. When the airplane disappeared behind a pile of gravel, he kept 

looking to see whether it would reappear. He then drove higher up to get a better view. From there, 

he observed a column of smoke rising from a position that could be related to where he had last 

observed the airplane. According to the witnessôs phone log, he called the 112 emergency number 

at 0919 hrs and reported the accident. 

The witness has explained to the NSIA that he observed the airplane for an estimated 4ï5 seconds 

and that it probably rotated 4ï5 times. When he used a model airplane to demonstrate the 

rotational movement to the NSIA, he indicated a somewhat slower rate of rotation. When asked 

directly by the NSIA, he thought that the airplane descended in a spiral-like pattern and that it did 

not roll around its longitudinal axis. He found exact recollection difficult, but believed that it rotated 

clockwise viewed from above.  

The NSIA accompanied the witness into the dump truck at the place from which he had seen the 

airplane. From there, the place on the sky where he estimated having first seen the airplane and 

the place where it had disappeared from view were documented using an inclinometer. He first 

saw the airplane approximately 15° above the horizon and it had disappeared from view 5.4° 

above the horizon. The witness had observed the airplane from a position approximately 125 

AMSL. That was 16 metres higher than the crash site, and it means that he first saw the airplane 
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approximately 533 metres (1,749 ft) above the crash site and that he lost sight of it approximately 

205 metres (673 ft) above the crash site.  

1.2 Injuries to persons 

Table 2: Personal injuries 

Injuries Crew Passengers Others 

Fatal 2 1  

Serious    

Minor/none    

1.3 Damage to aircraft 

The aircraft was destroyed; see chapter 1.12.2 for a more detailed description. 

1.4 Other damage 

Damage to some small trees and fire damage to the ground over a limited area (see Figure 12).  

1.5 Personnel information 

1.5.1 FLIGHT COMMANDER/INSTRUCTOR 

The 30-year-old male commander started his aviation career by attending a bachelor programme 

at the University of Tromsø during the period 2014ï2017. The commander was issued a 

commercial pilot licence (CPL(A)) on 1 July 2017. He then gained temporary employment at Pilot 

Flight Academy on 16 April 2018. At the school, he received full training to become an instructor at 

PFA including one hour of theoretical instruction in spins5 and completed a 45-minute instruction 

flight in an American Champion 8KCAB. The instruction was given on 30 June 2018 and consisted 

of slow flight, stalling, spinning and recovery after a fully developed spin. The commander received 

further standardization- and safety training as a flight instructor in August 2018. 

The flight commander passed a skill test for privileges to fly multi-engine aircraft in connection with 

his studies at the University of Tromsø. He renewed these privileges by performing a Proficiency 

Check (PC) on the Diamond DA 42 NG on 21 March 2019. The multi-engine airplane and 

instrument flying privileges were further renewed on 12 March 2020 and 29 March 2021 (expiring 

on 31 March 2022). Examination for privileges to carry out instruction on multi-engine aircraft was 

passed on 24 May 2021. Examination for privileges to conduct instruction for instrument ratings 

was passed 15 July 2021. The last two privileges were valid until 30 September 2024. 

The commander held a Class 1 medical certificate without restrictions, valid until 28 May 2022. 

According to Pilot Flight Academy, the flight commander had given a total of 408 hours of in-flight 

instruction and 135 hours of simulator instruction. This included 61:20 hours of instruction on the 

DA 42. The day before the accident he had given 2:35 hours of instruction on the DA 42 NG. The 

flight schoolôs internal investigation team interviewed four students whom the flight commander had 

instructed in lessons 4.1ï4.3. It was concluded that he was considered skilled and knowledgeable. 

No information emerged to indicate that he had breached any procedures in the schoolôs training 

 
 

5 Spinning is described in more detail in chapter 1.18.3. 
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manual. Experience differed, however, as to whether the commander demonstrated a manoeuvrer 

before he let the student try, or let the student attempt the manoeuvrer as soon as he had 

described how it should be done. According to PFA, the flight commander had participated in the 

mandatory standardisation meetings arranged by the flight school. 

The flight commanderôs work schedule consisted of five consecutive working days followed by four 

days off. He was on the second working day of the schedule when the accident occurred. 

None of those who spoke with the flight commander in the morning before the accident noticed 

anything out of the ordinary. 

Table 3: Flying experience, commander 

Flight time (hours) All types On type 

Last 24 hours 03:10 03:10 

Last 3 days 03:10 03:10 

Last 30 days 11:20 08:00 

Last 90 days 79:50 48:25 

Total 750:25 85:30 

1.5.2 THE STUDENT 

The student, a 21 year-old male, was admitted to the integrated Aline Transport Pilot (ATP(A)) 

training course at Pilot Flight Academy in spring 2019. Pilot Flight Academy had signed an 

agreement with US Aviation Academy (USAA) in Denton, Texas, where the first three phases of 

the training programme had been completed. On completing the training at USAA, the student had 

flown a total of 91:15 hours in a Cessna 1526 and he had qualifications that closely resembled 

what is required for a European private pilot licence (PPL(A)). The student belonged to the fifth 

group of students at Pilot Flight Academy who had completed the three first phases of their training 

at USAA. 

On his return to Norway, the student started on the fourth phase of the training programme at Pilot 

Flight Academy. Initially, he had 18 hours of instruction in a DA 42 NG simulator between 14 and 

27 October 2021. The student had eight different instructors during these lessons (4.4ï4.11). 

According to the programme, this included ñUpset recoveries and Recognitionò and ñRecovery from 

incipient and full stallsò. On 1 November, the student passed a scheduled progress check (lesson 

4.11) and was ready to start flying the DA-42 NG (lessons 4.1ï4.3). PFAôs internal investigation 

team has interviewed four of the flight instructors who instructed the student. None of them spoke 

of the student in negative terms, and he had shown normal progression. 

The student held a Class 1 medical certificate valid until 16 June 2022. The medical certificate 

contained the restriction óVDL Valid only with correction for defective distant visionô.7 

To people who spoke with the student in the morning before departure, he came across as excited 

and a little stressed, but hardly more so than could be expected before a first flight on a new 

airplane type.  

 
 

6 A single-engine airplane. 
7 Required use of glasses or contact lenses. 
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Table 4: Flying experience, student  

Flight time (hours) All types On type 

Last 24 hours 0:33 0:33 

Last 3 days 0:33 0:33 

Last 30 days 0:33 0:33 

Last 90 days 29:25 0:33 

Total 91:48 0:338 

1.6 Aircraft information 

1.6.1 IN GENERAL 

Diamond DA 42 is a light twin-engine airplane with four seats. It is a low wing airplane mainly made 

of carbon composite, with retractable landing gear and a T-tail. The type was developed by 

Diamond Aircraft Industries in Austria. DA 42 Twin Star, the first version of the airplane, was 

granted type approval by EASA in July 2005. Initially, the DA 42 had two diesel engines 

manufactured by Thielert, but when that company went bankrupt, the airplane type was equipped 

with two Austro Engine E4 diesel engines and designated DA 42 NG. The airplane type is 

equipped with a Garmin G1000 NXi avionic system and a 3-axis autopilot. 

More than 1,000 DA 42 airplanes have been manufactured and it has become a popular training 

aircraft at many flight schools.  

CAA Norway approved Pilot Flight Academyôs use of DA 42 NG as a training aircraft in 2014. 

1.6.2 DATA FOR LN-PFM 

Type:     Diamond DA 42 NG 

Serial number:   42 N255 

Year of manufacture:   2020 

First registered in Norway:  22 October 2020 

Put into service by PFA:  November 2020 

ARC9:     Valid until 26 October 2022 

Aircraft total time:   1,381:28 hours 

Length:    8.56 metres 

Wing span:    13.55 metres 

Maximum take-off mass:  1,999 kg 

 
 

8 Additionally, the student had 18 hours instruction in a DA 42 NG simulator. 
9 Airworthiness Review Certificate, review of the airplaneôs maintenance documentation. 
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Engines:    2 Austro Engine E4-C 

Serial number, left engine:  05055 

Serial number, right engine:  05036 

Propellers:    2 MT-Propeller MTV-6-R-C-F/CF190-69 

Serial number, left propeller:  200093 

Serial number, right propeller: 200094  

Types of fuel:    Jet A-1 

1.6.3 TYPE CERTIFICATION 

Diamond DA 42 NG was granted type certification by EASA on 17 January 2008 in accordance 

with the design provisions in JAR 23 Amendment 1. The certification is documented in TCDS No 

EASA.A.005.  

The certification requirements in JAR/CS 23.201 concern airplane stall characteristics. According 

to the manufacturer Diamond Aircraft Industries, the DA 42ôs stall characteristics have proved to be 

in line with those general requirements on test flights during type certification. The DA 42ôs stall 

characteristics were tested in relation to the requirements in JAR/CS 23.201 as well as JAR/CS 

23.203. The following results were achieved in tests with the centre of gravity at the aft limit: 

¶ Wings level stall: maximum roll 5ï12° 

¶ Turning flight stall: on standard entry, the airplane showed little roll variations 

¶ Stall with loads exceeding 1 G: the airplane tended to recover (wings level) in right turns and 

sometimes ended up rolling left. 

Diamond Aircraft Industries has furthermore stated that, at no time during the test flights did the 

airplane tend towards unsafe flight characteristics or spinning (see chapter 1.6.4.3). When testing 

the stall characteristics, the airplane gained a pitch-up attitude of 25° at 75% power from the 

engines. Furthermore, all the tests were conducted in coordinated flight, that is without skidding or 

slipping. No notable loss of altitude was recorded in connection with stalls. 

1.6.4 FLIGHT CHARACTERISTICS  

1.6.4.1 In general 

Pilots interviewed by the NSIA have emphasised that the airplaneôs flight characteristics were 

generally good and predictable. It was explained, however, that the airplane type could bank 

steeply left if engine power was increased too abruptly during slow flight. It was therefore important 

to push both power levers forward slowly and simultaneously completing a slow flight sequence. 

When asked about the use of rudder trim, the chief flight instructor informed the NSIA that the 

airplane type often had to be flown with some left trim. Several instructors stated that they had to 

apply a lot of force to the rudder pedals, particularly if the airplane type was flown with asymmetric 

engine power. 
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1.6.4.2 Stalling 

During slow flight, it is necessary to have a high angle of attack so as not to lose altitude. Stalling 

occurs if the angle of attack becomes too steep10 so that the air flow over the wings separates and 

the lift is sharply reduced. Stall speed is the lowest speed at which the aircraft can maintain altitude 

without exceeding the critical angle of attack. 

Airplanes are often equipped with a stall warning system, which issues an audio warning when a 

stall is imminent. The warning can also be referred to as a first indication. In most airplane types, a 

further increase in the angle of attack will give rise to aerodynamic vibrations/buffeting in the flight 

controls. This constitutes the final warning before the airplane stalls. Different airplane types have 

different stall characteristics, for example with respect to how abruptly the stall occurs, the degree 

of rudder authority and the tendency for wingdrop. 

Diamond Aircraftôs chief test pilot has informed the NSIA that the airplaneôs stall characteristics are 

generally good and predictable. The stall characteristics are milder when the centre of gravity is 

located close to the forward limit, and more demanding when the centre of gravity is close to the aft 

limit. The difference is less with a high take-off mass. A high mass will normally give milder stall 

characteristics. The use of flaps has a slight negative effect on the stall characteristics, while the 

position of the landing gear has little effect on the stall characteristics. In an accelerated stall, the 

airplane may abruptly roll the opposite way, but will regain normal flight if the stick pressure is 

relieved (the stick moved forward again). 

According to the Airplane Flight Manual DA 42 NG section 5.3.4, an airplane with a mass of  

1,900 kg at the forward centre of gravity limit will have the following stall speeds: 

¶ 68 KIAS with flaps and landing gear retracted 

¶ 62 KIAS with flaps and landing gear extended 

Section 2.9 of the flight manual contains the following caution: 

CAUTION 
Aerobatics, spinning and flight maneuvers with more than 60° 
of bank are not permitted in the Normal Category. Stalling 
with asymmetric power or one engine inoperative is not 
permitted. 

1.6.4.3 Spinning 

The airplane is not certified for spins, as this is not required for multi-engine airplanes in the normal 

category (CS-23). According to the certification requirements (JAR/CS 23.221(a)), demonstration 

of spin characteristics is only required for single-engine airplanes. Diamond Aircraft Industries has 

not performed spins with the DA 42 and therefore has no data regarding the airplaneôs spin 

characteristics. Knowledge of the airplane typeôs spin characteristics is therefore largely based on 

theoretical calculations. 

Diamond Aircraft Industriesô chief test pilot stated that he believed the spin characteristics of DA 40 

and DA 42 to be somewhat similar. These airplanes have a lot in common even though the DA 40 

has only one engine. Unless a stall with the DA 40 is interrupted, the airplane will often start to spin 

and, at the same time, oscillate (pitch up and down), possibly pitching up above the horizon before 

entering a stable spin after 2ï3 revolutions. The NSIA forwarded data from the accident flight (see 

Figure 3 and Figure 25) to Diamond Aircraft. The test pilot believed that the wide variations in sink 

 
 

10 Critical angle of attack 
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rate, observed initially in the case of LN-PFM (see Figure 31), may have been such oscillations 

before the airplane entered a flat spin.  

The procedure for spin recovery is described in section 3.12.6 of the flight manual: 

CAUTION 
Spin recovery has NOT been shown during certification as 
it is NOT required for this airplane category. The given 
recovery method is based on general experience! 

CAUTION 
Intentional spins are prohibited in this airplane. In the event 
a spin is encountered unintentionally, immediate recovery 
actions must be taken. 
Single-engine stalling is not permitted.  

CAUTION 
Steps 1 to 4 must be carried out immediately and 
simultaneously. 

1. POWER lever . . . . . . . . . . . . . . . . . . . . . IDLE 
2. Rudder . . . . . . . . . . . . . . . . . . . . . . . . . .  full deflection against 

direction of spin 
3. Elevator (control stick) . . . . . . . . . . . . . .  fully forward 
4. Ailerons . . . . . . . . . . . . . . . . . . . . . . . . .  neutral 
5. FLAPS . . . . . . . . . . . . . . . . . . . . . . . . . .  UP 

When rotation has stopped: 
6. Rudder . . . . . . . . . . . . . . . . . . . . . . . . . .  neutral 
7. Elevator (control stick) . . . . . . . . . . . . . .  pull carefully 
8. Return the airplane from a descending into a normal flight attitude. Do not 
exceed the 'never exceed speed', VNE = 188 KIAS. 
END OF CHECKLIST 

A spin may occur so fast that there is no time to read a checklist. The content of the checklist must 

therefore be studied and learnt by heart. The flight schoolôs Standard Operation Procedures (SOP) 

do not list this checklist as a memory item (see chapter 1.17.2.1). The management at Pilot Flight 

Academy was not sure how much emphasis individual instructors gave to studying the spin 

recovery checklist and to what extent the students were tested to demonstrate that they had learnt 

the checklist by heart. 

1.6.4.4 Test flights with LN-PFM by Diamond Aircraft Industries 

LN-PFM was test flown by Diamond Aircraft Industries on 27 April 2020 before it was approved 

and sold. On carrying out stall tests, the aircraft had a mass of 1,687 kg and the centre of gravity 

moment arm was 2.398 metres.11 A level flight stall test with the landing gear fully extended, flaps 

in landing configuration (full flaps deployed ï F2) and engines on idle resulted in a stall warning at 

68 kt and stalling at 60 kt. During the test, control of the aircraft was maintained at a bank angle of 

15°.  

With a corresponding landing configuration, 30° banking (roll) and 75% engine power, the following 

values were recorded: 

¶ A left turn resulted in a stall warning at 70 kt and stalling at 62 kt. 

 
 

11 Low mass, with the centre of gravity close to the forward limit. The test flight thus represents a situation 
that was different from the one that prevailed when control of LN-PFM was lost.  
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¶ A right turn resulted in a stall warning at 71 kt and stalling at 60 kt. 

According to the test report, the airplane did not show tendencies to drop a wing (bank) during 

these tests. LN-PFM passed all stall tests without remarks.  

1.6.5 FLIGHT CONTROLS 

The airplane type has conventional control surfaces and can be operated from both sides of the 

cockpit. The elevator and ailerons are operated via steel rods. The rudder is operated via steel 

cables. The elevator has a variable elevator stop, which limits the angle to 13° up if engine power 

from both engines exceeds 20%. If the output from one engine is less than 20%, the elevator is 

limited to 15.5° up. The variable elevator stop was introduced on the basis of experience gathered 

during test flights in connection with certification of the airplane type. The system was designed to 

prevent the airplane from exceeding the recommended roll limit during an accelerated stall (at 

cruising speed) and was not designed to prevent deep stalling. 

The airplane type is equipped with an audio stall warning system.  

LN-PFM was equipped with an Electronic Stability and Protection System (ESP) offered as an 

optional part of the Garmin G1000 and autopilot installation. The system uses the autopilot servos 

to discourage the pilot from exceeding pitch, roll and speed when the autopilot is turned off. When 

the ESP is active, the system will provide progressive force feedback via the control stick should 

the airplane for example bank more than 45°. The system can be disabled via a menu on the 

airplaneôs multi-function displays (MDFs), but it will automatically activate the next time the Garmin 

G1000 is powered up. Alternately, the system can also temporarily be disabled by depressing the 

Control Wheel Steering (CWS) switch on the left stick or via the Autopilot Disconnect (AP DISC) on 

both sticks. According to PFA, it was not common practice to disable the ESP via the multi-function 

displays before slow flight sequences. This was not a standard operating procedure either (see 

chapter 1.17.2.1). 

1.6.6 ENGINES 

The engines were built by Austro Engine on the basis of a 2-litre four-cylinder diesel engine from 

Mercedes. Each engine is liquid-cooled with dual overhead camshafts and common rail fuel 

injection. The engine is also equipped with a turbocharger and intercooler. Each engine is 

controlled via an electronic engine control unit (EECU). Each EECU is operated by means of a 

switch (ENGINE MASTER) on the lower left side of the instrument panel. Each engine can output 

123.5 kW (168 hp) at 3,880 rpm. An integrated gearbox reduces at a ratio of 1.69:1, resulting in a 

propeller speed of 2,300 rpm. 

1.6.7 PROPELLERS 

1.6.7.1 Introduction 

The DA 42 NG is fitted out with two three-blade propellers manufactured by MT-Propeller 

Entwicklung GmbH. The propellers are connected to the engines via a gearbox. Blade angle is 

hydraulically controlled by oil pressure from the gearbox. Control is automatic via the engineôs 

EECU and a governor connected to the gearbox (constant speed propeller system).  

1.6.7.2 Detailed description 

A section drawing of one of DA-42 NGôs propellers is shown in Figure 4. The propeller consists of a 

hub (highlighted in blue in the drawing) and three blades retained in the hub using roller ball 

bearings. The blades are made of fibreglass-coated wood, and blade angle (pitch) is controlled by 

oil pressure. A pump in the reduction gearbox delivers a system pressure of 22 bar (320 psi). The 
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pressure is controlled by the governor and acts on a piston (highlighted in green in the drawing). 

High oil pressure pushes the piston to the left in the drawing, which leads to a low blade angle 

(high rpm). A spring (2.9) installed in the front housing (2.1) tries to push the piston in the opposite 

direction (to the right in the drawing). This leads to a high blade angle (low rpm). The centrifugal 

twisting moment will tend to lower the blade angle. This effect increases with rotational speed. 

Weights fitted to the blades (6.0ï6.6) counteract the centrifugal twisting moment, resulting in a 

higher blade angle (low rotational speed) if the rpm is increased.  

When flying, the forces affecting blade angle will be balanced by the oil pressure resulting in the 

desired rpm. This is achieved in that the EECU controls the governor, which, in turn, controls the 

oil pressure. In the case of engine problems, the engine can be stopped and the propellers can be 

feathered. This can only be done if the ENGINE MASTER switch is turned off. That will stop the 

engine, the oil pressure will drop and the spring will push the piston to the right so that the propeller 

feathers to a blade angle of 80° ± 1°. Feathering reduces propeller drag to a minimum, enabling 

the airplane to continue the flight with one engine. Without feathering, the airplane will be very 

difficult to handle with only one engine in operation.  

If power output and speed are low, the oil pressure can push the piston all the way to the left. A 

sleeve around the piston extension (2.5) will then stop against a collar in the front housing. This is 

referred to as ólow pitch stopô and corresponds to a blade angle of 13° ± 0.2°. 

  

Figure 4: Section drawing of propeller. Source: MT-Propeller/NSIA 

1.6.8 FUEL SYSTEM 

As standard the airplane type has 98.4-litre of fuel in tanks in each wing. The fuel tanks are 

immediately outside the engines and normally feed the nearest engine. Tubes and valves between 

the tanks enable fuel transfer between the tanks and cross-feeding of fuel, for example from the 

left tank to the right engine. LN-PFM also had a 52-litre auxiliary tank in the space behind each 

engine. The auxiliary tanks do not have direct feed lines to the engines. An electric pump is used to 
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transfer fuel from the auxiliary to the wing tanks. LN-PFM had a total fuel capacity of 300.8 litres, 

which includes the auxiliary tanks. A difference in fuel volume of up to 18.9 litres is allowed 

between the wing tanks. No limit has been defined for differences in content between the auxiliary 

tanks.  

1.6.9 ICING PROTECTION 

The aircraft was equipped with an anti-icing system, among other things to protect against icing on 

wing and tail surfaces. The system uses a fluid that is pressed out through small holes at the 

leading edge of the wing and tail surfaces. The fluid is stored in a tank in the forward luggage 

compartment. The tank can hold 30 litres. PFAôs procedures state that the tank shall contain at 

least 22 litres at departure. The pilot who flew LN-PFM before the flight on which the accident 

occurred has told PFA that no anti-icing fluid was used on that flight and that the tank was full.  

1.6.10 MAINTENANCE 

1.6.10.1 Completed maintenance 

The most recent maintenance inspection of the airplane was a 100-hour inspection carried out on 8 

November 2021 when the aircraft total time was 1,296:20 hours. Such inspections largely consist 

of opening covers and conducting visual inspections. The inspection was carried out and signed for 

without remarks. 

On 10 November 2021, it was entered in the maintenance log that a heating element in the stall 

warning sensor did not work. The whole sensor was replaced. The aircraft total time was then 

1,304:25 hours. 

On 16 November 2021, it was entered in the maintenance log that the right fuel probe12 showed 

incorrect values. Troubleshooting made it clear that the probe had to be replaced. In order to do 

so, the right wing had to be removed. A new probe was installed and the wing reinstalled. On 19 

November 2021, a licensed aircraft technician from Flyteknisk Notodden AS signed for completion 

of the work (WO21-689). The aircraft total time was then 1,347:15 hours. On completion of the 

work, the airplane was test flown on 19 November 2021 with reference to section 05-28-92 of the 

aircraft maintenance manual (AMM). The flight, which lasted for 10 minutes, included two landings.  

Between the maintenance work on 19 November and 23 November 2021, LN-PFM made 18 

flights. No more failures were entered in the aircraft log during that period, and maintenance was 

limited to daily pre-flight checks. The aircraft log was routinely carried on board during flight and 

relevant pages were copied following the last flight of the day. No formal documentation is 

therefore available of the pre-flight check, or of fuel and oil levels. PFA has stated, however, that 

they were not aware of any faults in the aircraft prior to departure on the morning of 23 November. 

1.6.10.2 Reliability of stall warning system  

When asked by the NSIA, Pilot Flight Academy reported having had nine instances of faults in the 

DA 42 NGôs stall warning system between 2017 and spring 2022. Four of these instances involved 

a faulty heating element in the stall sensor. A faulty heating element does not mean that the sensor 

stops working, but it can freeze up when flying in icing conditions. 

1.6.11 MASS AND BALANCE 

The NSIA has calculated the mass and centre of gravity of LN-PFM at the time of the accident. The 

calculations are based on information from the flight manual, the aircraft weight report, and 

 
 

12 Fuel Probe P/N D60-2827-13-00_1 
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estimated fuel mass. The fuel mass was estimated based on a fuel consumption of 25 litres of fuel 

during the 44 minutes that passed from departure until it crashed. The weight of the three 

occupants is based on weights as recorded in connection with regular aero-medical examinations. 

The mass of the luggage and position of various standard equipment inside the airplane have been 

calculated on the basis of information from the flight school and next of kin. It is assumed that there 

were two pilot bags on board, placed in the rear seat and aft luggage compartment, respectively.  

Table 5: Data for mass and balance calculations 

 Mass (kg) Arm (m) Moment (kgm) 

Empty mass of LN-PFM 1,469 2.421 3,556.449 

Cockpit crew (including clothes and headsets) 168 2.3 386.4 

Passenger (including clothes and headset) 86 3.25 279.5 

Luggage in passenger seat 10 3.25 32.5 

Luggage in forward luggage compartment 2 0.6 1.2 

Luggage in aft luggage compartment 9 3.89 35.01 

Estimated fuel in main tanks (0.84 kg/l) 96 2.63 251.84 

Fuel in auxiliary tank (0.84 kg/l) 84 3.2 268.8 

Anti-icing fluid (1.1 kg/l) 33 1 33 

 1,957 2.476 4,844.699 

 

 

Figure 5: The figure shows the estimated centre of gravity at the time of the accident (black circle). Following 
the accident, the flight school has decided that certain exercises, including slow flight demonstrations (VMCA) 
and full stalls, may only be conducted if the centre of gravity lies in the unhighlighted area between the 
dashed lines. Source: Pilot Flight Academy/NSIA  

The calculations show that, at the time of the accident, the airplaneôs mass was 42 kg below the 

maximum take-off weight and that the centre of gravity was at 2.476 metres (arm). Given such a 

mass, the forward and aft centre of gravity limits were 2.434 metres (arm) and 2.48 metres (arm), 

respectively. This means that the aircraft was within its mass and balance limits when the accident 

occurred. 

DA 42 NG has a relatively limited span between the forward and aft limit. During instruction flights 

without passengers in the rear seat, it may therefore be necessary to carry weights in the aft 
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luggage compartment. According to PFA, the weights are collected and counted every day, so that 

nobody carries weights on a flight without being aware of it (see chapter 1.12.2). 

1.7 Meteorological information13 

1.7.1 REPORT FROM THE NORWEGIAN METEOROLOGICAL INSTITUTE14 

The NSIA has obtained a report from the Norwegian Meteorological Institute concerning the 

weather situation in the Helgeroa/Tvedalen area on 23 November 2021. Some excerpts from the 

report are copied in below: 

The weather situation in general 

A low-pressure area in the Norwegian Sea with associated low-pressure fronts brought 

heavy precipitation to Trøndelag on the day. In combination with a high-pressure system 

near the British Isles, this pressure area generated a west-northwesterly wind field over 

southern Norway. This wind direction usually brings good weather to the East of Norway 

(leeward of the wind). 

 

Figure 6: Ground analysis and satellite photo at 1000 hrs local time on Tuesday 23 November 2021. 
Illustration: Norwegian Meteorological Institute/NSIA 

 
 

13 See https://www.ippc.no/ippc/index.jsp for an explanation of meteorological abbreviations.  
14 Translated by the NSIA 

https://www.ippc.no/ippc/index.jsp
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Figure 7: Ground analysis and satellite photo at 1000 hrs local time (09UTC) on Tuesday 23 November 
2021. Illustration: Norwegian Meteorological Institute/NSIA 

Local weather conditions 

At around 0900 hrs local time, the area had fair weather with a high cloud ceiling and good 

visibility (CAVOK conditions) ï see webcam photos from Langesund below. The main cloud 

ceiling was around FL180ï240 (some lenticular clouds). Torp reported CAVOK conditions, 

+3 degrees C and southerly winds around 3 m/s between 08 and 09 local time. From the 

vertical profiles [óé] we can see that the area experienced a shallow temperature inversion 

(warmer higher up), with approximately -1 to +2 degrees near ground level and +5 to +7 

degrees at 500ï1,000 ft. Above that altitude, there were west-northwesterly winds (more 

wind details in the following section). 

[é] 
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Figure 8: HEMSWX webcam photos (E) from Langesund, 0830ï1000 hrs local time on Tuesday 23 
November 2021. The crash site is near the horizon on the far left. Source: Norwegian Air Ambulance 
Foundation/NSIA 

[é] 

Wind and turbulence 

At an altitude of 10 metres, the forecasts and observations indicate southwesterly to 

westerly winds with a speed of around 5ï10 KT (2.5ï5 m/s) in the relevant area 

(observations from Sandefjord Airport Torp and Svenner Lighthouse in the table below). 

Above the temperature inversion (up to 500ï1,000 ft), the data model indicates even wind 

conditions from around west-northwest at speeds of around 10ï20 KT at 2,500 ft and  

15ï30 KT at 5,000 ft (see Figure 9). 

No turbulence warnings were issued for the relevant period. Our data models showed some 

moderate (MOD) turbulence significantly further westwards (in the area of the 

Hardangervidda plateau), but none above the relevant area. Our assessment is that there 

may intermittently have been local light (FBL) turbulence in the relevant area, given the 

terrain and west-northwesterly winds. 
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Table 6: Automatic weather observations from Sandefjord Airport Torp. The observations are 
recorded every hour, including temperature (2 min), mean wind speed (10 min) and prevailing wind 
direction. Source: Norwegian Meteorological Institute/NSIA  

Time (local) Temperature Mean wind speed 
(m/s) 

Wind direction 
(degrees) 

0700 3.4 2.6 180 

0800 3.2 2.6 220 

0900 4.3 3.1 240 

1000 5.0 3.6 25 

Table 7: Automatic weather observations from Svenner Lighthouse. The observations are recorded 
every hour, including temperature (2 min), mean wind speed (10 min), strongest gust and prevailing 
wind direction. Source: Norwegian Meteorological Institute/NSIA  

Time (local) Temperature Mean wind 
speed (m/s) 

Strongest gust 
(m/s) 

Wind direction 
(degrees) 

0700 7.2 3.5 4.5 250 

0800 6.6 4.0 5.0 270 

0900 6.6 3.0 3.5 240 

1000 6.8 4.0 4.5 260 

[é] 

Summary 

During the relevant time period, the weather in the area was fair, with good cloud and 

visibility conditions (CAVOK). Southwest to westerly winds of 5ï10 KT blew near the 

ground while above the temperature inversion (at 500ï1,000 ft), wind speeds increased 

with altitude to 10ï20 kt at 2,500 ft and 15ï30 kt at 5,000 ft, with a west-northwesterly wind 

direction. Our assessment is that there may intermittently have been local light (FBL) 

turbulence in the relevant area. 
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Figure 9: Wind conditions at 5,000 ft at 1000 hrs ï prognosis. Illustration: Norwegian Meteorological 
Institute/NSIA  

1.7.2 TAF FOR SANDEFJORD AIRPORT TORP (ENTO)15 

ENTO 222300Z 2300/2324 VRB05KT CAVOK BECMG 2310/2313 23010KT= 

ENTO 230500Z 2306/2406 VRB03KT CAVOK BECMG 2310/2312 23010KT= 

1.7.3 METAR FOR SANDEFJORD AIRPORT TORP (ENTO)16  

ENTO 230720Z 22005KT CAVOK 03/M02 Q1018 NOSIG= 

ENTO 230750Z 23006KT CAVOK 03/M01 Q1018 NOSIG= 

ENTO 230820Z 25006KT CAVOK 05/M01 Q1018 NOSIG= 

 
 

15 Times are stated as UTC 
16 Times are stated as UTC 
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1.7.4 IGA PROGNOSIS (LOCAL FORECAST) 0600ï1600 HRS (0500ï1500 UTC) 

 

1.8 Aids to navigation 

The airplane was equipped with a Garmin G1000 NXi type integrated navigation system. The unit 

has two multifunction displays that enable communication with several of the airplaneôs systems, 

including GPS navigation and Moving Map.  

1.9 Communications 

Initially, LN-PFM communicated with the control tower at Sandefjord Airport Torp on frequency 

118.650 MHz. The airplane was then transferred to Farris Approach on frequency 134.050 MHz. 

No problems were reported relating to these communication lines during the relevant period.  

The NSIA has listened to the communication that took place and gained the impression that the 

student communicated clearly and accurately, and without any indication of a high stress level. 

At the time of the accident, the traffic controller at Farris Approach was communicating with 

another aircraft. At 09:10:21, that communication was interrupted by noise for a duration of about 3 

seconds. The time of the accident is estimated at 09:10:26. The noise may have been the result of 

another aircraft in the area double-transmitting on the same frequency. It has not been possible to 

determine whether it was due to a radio call from LN-PFM.  

1.10 Aerodrome information 

Not applicable. 

1.11 Flight recorders 

The airplane was not equipped with a flight recorder, and this was not mandatory. However, 

Garmin G1000 stores a series of data. Data is also stored in the engine control unit (EECU). All 

these units were destroyed by fire in the accident, making it impossible to retrieve any of the data. 

Nor was there any external backup of data from these units.  
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1.12 Wreckage and impact information 

1.12.1 THE ACCIDENT SITE 

The accident occurred in the training area Helgeroa 1. The crash site was in a hilly woodland area 

in Askedalsåsane, 8 km west-northwest of Larvik and 1.3 km south of Hobekkseter tunnel on the 

E18 road in Vestfold og Telemark County. The nearest buildings at Gardsveg were approximately 

300 metres south-west of the crash site. Several of the hills are around 150 metres high, with the 

highest being around 200 metres.  

The airplane first hit a rocky outcrop at 109 m (358 ft) AMSL. It then skid 10ï12 metres down a 

steep rock slope and came to rest at the bottom of the slope. There are bushes and trees in the 

area, and several trees verging on the point of impact were not hit by the airplane. 

  

Figure 10: Overview photo looking north-northeast, taken from a helicopter that was above the crash site a 
few minutes after the accident. The aircraft is outlined in red at the point of impact with the ground. Photo: 
Private/NSIA  
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Figure 11: Photo of the crash site looking east, shortly before 1400 hrs. Photo: NSIA  
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Figure 12: The crash site looking east-southeast, after the area was cleared. The point of impact was the 
rocky outcrop near the top edge of the photo. Photo: NSIA 

1.12.2 THE WRECKAGE 

On top of the rocky outcrop, an approximately 5-metre long straight imprint was found in the 

vegetation ï running in the 15°/195° direction. Some of the wing skin, with remnants of blue tape, 

was found near the middle of the line. Only the underside of the left wing was marked with 

registration letters in blue tape. The left winglet was found slightly to the east of the southern end of 

the straight line. Other than that, only small fragments were found on top of the outcrop. The main 
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wreckage ended up in a relatively concentrated area at the bottom of the slope. The main 

wreckage had been almost entirely consumed by fire, leaving only remnants of carbon fibre, heat-

damaged steel parts and melted aluminium. The main wreckage included both engines and 

landing gear units. Some parts had separated from the main wreckage, including: 

¶ The forward part of the nose, including the weather radar, had separated from the fuselage in 

the area of the luggage hatch. There was little damage to the front, but the underside of this 

part was crushed by the impact. It was found at the bottom of the slope, approximately three 

metres south of the main wreckage.17 The nose part and canopy (transparent cockpit cover) 

were found in the same location, as was the upper right engine cover for the left engine.  

¶ Both propellers, including the respective halves of the reduction gear boxes, were found 

together, approximately 15 metres down from the main wreckage. Five of the six propeller 

blades were knocked off at the hub. One half of a blade was still in place on the left propeller.  

¶ The right winglet was intact and lay next to the main wreckage. 

¶ The tank for anti-icing fluid, including a hose and two pumps, was found hanging from a tree 

half-way up the slope. 

¶ The left aileron was significantly damaged by fire and was found some way below the point of 

impact (approximately 14 metres north of the place where the left winglet was found). 

¶ No weights were found at the crash site (see chapter 1.6.11). 

¶ A thorough search was made in the area around the crash site, but no parts were found that 

could have separated from the airplane before it hit the ground. 

The wreckage was loaded into seven big bags and transported from the crash site by helicopter. It 

was then transferred by truck to the NSIAôs hangar at Lillestrßm for further examination. This is 

described in more detail in chapter 1.16. 

1.13 Medical and pathological information 

The bodies of the three victims were found together in the middle of the wreckage. Autopsies were 

carried out at the Department of Forensic Medicine at Oslo University Hospital. The examination 

reports concluded that all three died instantly as a result of extensive injuries sustained in the 

impact with the ground. 

Routine samples were taken to check for traces of alcohol (ethanol), medication and narcotic 

substances. Because of the condition of the victims, the results were difficult to verify, but the 

available results gave no reason to suspect that any of them were under the influence of illegal 

substances.  

1.14 Fire 

A fire broke out immediately after impact with the ground. The airplane carried just under 200 litres 

of Jet A-1 fuel and approximately 7 litres of engine oil in each engine. Small amounts of oil were 

also present in the airplaneôs hydraulic and brake systems.  

The aircraft was largely made of carbon-reinforced plastic, with some smaller parts of fibreglass-

reinforced plastic. These materials were mainly consumed by fire, leaving only fibres at the crash 

site. 

 
 

17 To the right of the main wreckage seen from below the slope. 
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Some trees were damaged by the fire, and the forest floor was burnt up where parts of the 

wreckage lay burning on the ground.  

1.15 Survival aspects 

When the aircraft disappeared from the radar, the crew did not respond to the traffic controllerôs 

calls and a witness notified of a possible accident, it became clear that LN-PFM must have 

crashed. Hence, shortly after 0922 hrs, a general alert went out to the Joint Rescue Coordination 

Centre (JRCC), SAR helicopters and air ambulance service, before the exact position of the 

airplane had been ascertained. The Air Forceôs Sea King SAR helicopter arrived approximately 45 

minutes after the accident. It was established that no lives could be saved. Because of the 

demanding terrain and few suitable access routes, it took longer for the ground-based emergency 

services to arrive at the scene.  

The airplane was equipped with an emergency locator transmitter (ELT) of the Artex ME406 type. 

An airplane that passed over the area around the time of the accident picked up some ELT signals 

for a few seconds. The crew assumed that it was a test in connection with maintenance and did not 

associate the signals with the accident until later, when it became known that there had been an 

accident. The signals were transmitted for such a short time that they were not picked up by other 

aircraft or by the satellite-based warning system. 

Only the ELT bracket was found at the crash site and the NSIA has therefore concluded that the 

ELT was completely consumed by the fire.  

The airplane was fitted with three-point seatbelts for both crew and passengers. 

1.16 Tests and research 

1.16.1 GENERAL EXAMINATION OF THE WRECKAGE 

Because of the health hazards associated with carbon fibre dust, it was decided that the wreckage 

parts in the big bags could not be examined inside the NSIAôs hangar. A temporary shed was 

therefore erected outdoors, where all the wreckage parts were sorted into three categories: 

¶ Carbon fibre and small parts of which further examination was clearly of no interest were 

sorted out. 

¶ Parts that were not of immediate interest, but which might be subject to examination at a later 

date, were stored separately outdoor. 

¶ Parts, mainly of the aircraftôs structure, control surfaces, flight controls, engines, propellers and 

landing gear were cleaned for carbon fibre dust and transferred to the NSIAôs hangar, where 

they were examined further, laid out and positioned as correctly as possible in relation to each 

other (see Figure 13).  
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Figure 13: Parts of the aircraft viewed from the front, laid out and positioned as correctly as possible in 
relation to each other. The left wing is on the right in the photo. The engines are placed on pallets in the 
lower part of the photo. Photo: NSIA  

The parts were examined with the assistance of a licensed aircraft technician from Flyteknisk 

Notodden AS, the flight schoolôs maintenance organisation. Examination of the wreckage gave the 

following results: 

1. Parts of the wings (including the winglets) and horizontal and vertical stabilisers were found.  

2. Remains of all control surfaces (elevator, rudder, ailerons and flaps) were found.  

3. It was possible to reconstruct the flight control mechanisms from the stick and pedals for the 

respective control surfaces. The flight controls had many fractures. It was considered that 

these could be ascribed to strong impact with the ground, and the fractures bore clear signs of 

overloading or other external impact.  

4. Damage to the stick (aileron control) indicated that it was in a neutral position when the 

airplane hit the ground. 

5. The position of the rudder trim corresponded to barely one dot left (10° nose left) on the 

indicator. 

6. The rod that was connected to the elevator trim tab had been pushed in all the way. That 

means that the elevator was trimmed to nose down. The flexible cable from the elevator trim 

tab to the cockpit was torn apart inside the fuselage, however, which means that this finding is 

unreliable. 

7. The landing gear showed damage and overload fractures in several places after having been 

knocked backwards while extended (see Figure 14). 

8. The flaps actuator had melted down completely, but the steel parts were found. The 

mechanism was cut open. The screw was found to be positioned against the end stop, 

indicating that the flaps were fully deployed (see Figure 15).  
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9. The pitot tube was bent steeply upwards. 

10. The tank for anti-icing fluid had ruptured in a way that indicated that it had contained fluid. It 

was not possible, however, to estimate how much fluid it had contained. 

11. The bracket for the emergency locator transmitter was found, but not the transmitter itself. 

12. All electronic components in the aircraft had been destroyed by fire. It was thus impossible to 

retrieve any data from these units.  

  

Figure 14: Left landing gear on the left and right landing gear on the right. Red arrows show the flight 
direction. Both sets of landing gear were knocked backwards. The right landing gear had been knocked off 
and the upper part of the leg buckled in from being struck from the front after the lower part broke off 
(marked with a green arrow). Photo: NSIA 
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Figure 15: The rod for the flaps actuator on the left, with the jackscrew extending out to the right. The arrow 
points to the place where the screw has stopped against the end stop. Photo: NSIA  

1.16.2 EXAMINATION OF THE ENGINES  

1.16.2.1 Introduction 

Both engines were heavily damaged. Among other things, the reduction gearboxes including 

associated components had been knocked off. The reduction gearbox for the left engine had 

broken in two (see Figure 16). The larger part was still bolted to the propellers. The engines had 

been exposed to high temperatures so that wires and other combustible components had melted 

or been consumed by fire (see Figure 17).  

Both engines were disassembled and examined in the NSIAôs hangar. An experienced licensed 

aircraft technician from Flyteknisk Notodden AS, the maintenance company, took part in the work. 

Generally speaking, both engines appeared to have been in good working order before the 

accident, and they showed similar patterns of damage.  
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Figure 16: The reduction gearbox from the left engine. Photo: NSIA 
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Figure 17: The left engine before it was disassembled. Photo: NSIA 

1.16.2.2 Left engine 

The following was established during disassembly of the engine: 

¶ The fuel injector nozzles for the engine were externally damaged by heat, but had not suffered 

internal damage. 

¶ The glow plugs were externally damaged by heat, but had not suffered internal damage.  

¶ The turbo compressor housing had partially melted.  

¶ There was no oil inside the valve covers and the cams were corroded. Both camshafts were 

otherwise intact and the camshaft bearings appeared to be in order. 

¶ Several cam followers had been displaced and two had come completely loose. 

¶ The sprocket and chain that operate the camshafts were intact.  

¶ The cylinder head and valves appeared to be in good order. 

¶ The pistons and cylinder walls above the pistons bore no traces of abnormal combustion or 

wear. 

¶ The crankcase was empty of oil. The interior of the engine showed patches of soot and 

corrosion.  

¶ The crankshaft was broken between the third main bearing and rod no 3 (see Figure 18). 

¶ Rod no 4 came loose because the bolts in the big-end bearing were broken. The bolts 

appeared to have been broken by overload fracturing in connection with the broken crankshaft.  

¶ Rod bearings nos 3 and 4 were removed. The bearings bore no traces of abnormal wear.  
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¶ The oil pump housing had partially melted, but the pump bore no other obvious damage. 

¶ The forward part of the crankcase was crushed (see Figure 18). 

¶ Unambiguous traces could not be found of contact between the flywheel and crankcase during 

flywheel rotation.  

¶ All damage in the reduction gearbox was compatible with heavy impact with the ground.  

 

Figure 18: Damage to the left engine, viewed from below. The crankcase is largely crushed or missing. The 
red arrow points to where the crankshaft is broken. Photo: NSIA  

1.16.2.3 Right engine 

The following was established during disassembly of the engine: 

¶ The fuel injector nozzles for the engine were externally damaged by heat, but had not suffered 

internal damage. 

¶ The glow plugs were externally damaged by heat, but had not suffered internal damage.  

¶ There were traces of contact between the compressor rotor and compressor housing during 

turbo rotation (see Figure 19 and Figure 20). 

¶ There was no oil inside the valve covers and the cams were corroded. Both camshaft were 

otherwise intact and the camshaft bearings appeared to be in order. 

¶ Four cam followers had been displaced, and two of these had come completely loose (inlet 

valves) 

¶ The sprocket and chain that operate the camshafts were intact.  
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¶ The cylinder head and valves appeared to be in good order (see Figure 21). 

¶ The pistons and cylinder walls above the pistons bore no traces of abnormal combustion or 

wear. 

¶ The crankcase was empty of oil. The interior of the engine showed patches of soot and 

corrosion. 

¶ The oil pump could rotate freely. 

¶ Damage was found on the aft face of the flywheel (facing the crankcase), indicating that the 

flywheel had rotated while being pushed against the crankcase. Furthermore, several of the 

boltholes had become oval (see Figure 22).  

¶ All damage in the reduction gearbox was compatible with heavy impact with the ground. 

  

Figure 19: Compressor housing from the turbo for the 
right engine. The arrows point to damage to the 
housing from contact with the compressor rotor. 
Photo: NSIA  

  

Figure 20: Compressor rotor from the turbo for the 
right engine. The arrows point to bent rotor blades. 
Photo: NSIA 
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Figure 21: The cylinder head from the right engine with the engine block behind. Photo: NSIA 
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Figure 22: The aft face of the flywheel for the right engine. The blue arrow points to a scrape mark. The red 
arrows point to some of the oval boltholes. Photo: NSIA 

1.16.3 EXAMINATION OF THE PROPELLERS 

1.16.3.1 Examination of the propellers at Norrønafly Propeller & NDT 

The propeller blade angle can tell us something about engine power, so the NSIA decided to have 

the propellers examined at Norrønafly Propeller & NDT in Oslo, an approved maintenance 

organization for several types of propellers, including MT propellers. The primary aim of the 

examination was to determine what blade angle the propellers had on impact with the ground. The 

propellers were heavily damaged, which made the work difficult. The numbers in the following 

description refer to the numbers in Figure 23.  
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Figure 23: Section drawing of propeller. Source: MT-Propeller/NSIA 

Left propeller (serial number 200093)  

The left propeller was heavily damaged and the front housing (2.1), including the return spring 

(2.9), had been knocked off. Blade 1 was broken near the middle. The two other blades were 

broken at the root. The hub (highlighted in blue in the drawing) had fractured and blade 1 was 

loose. Damage to the hub made it impossible to take out the piston (highlighted in green in the 

drawing). Furthermore, the black plastic blocks around the guide pins (highlighted in red in the 

drawing) for blades 1 and 2 were fractured. To establish the blade angle, if possible, the distance 

from the bladesô guide pins to the forward end of the hub was measured (see the red arrow in 

Figure 23). The following distances were measured: 

Blade 1: 51.5 mm 

Blade 2: 53.7 mm 

Blade 3: 48.6 mm 

These distances could not be converted to blade angle without access to an undamaged propeller, 

and further examination was postponed. 

Right propeller (serial number 200094) 

The right propeller was heavily damaged, but the hub (highlighted in blue in the drawing) appeared 

to be undamaged. The front housing (2.1) and return spring (2.9) were removed. The bolts (2.11) 

were then unscrewed and the piston extension (highlighted in orange in the drawing) removed. The 

plastic blocks around the bladesô guide pins (highlighted in red in the drawing) and the piston 
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(highlighted in green in the drawing) were removed next. Before removing the blades, their 

positions were marked with alignment marks on the counterweights and hub. The blades could 

then be removed after removing the retention ring (2.22). When blade 2 was removed, its position 

was not marked on the blade bearing races. The inner blade bearing race consists of two halves, 

loosely fitted around the blade root, and these came loose (similar to 2.17, but not assigned a 

separate number in the drawing). Hence it was not possible to establish where the bearing race 

had been positioned on the blade root. The outer bearing race is fixed to the hub (2.17). Before 

removing blades 1 and 3, the positions of the two bearing halves were marked. Further 

examinations to determine the angle of blades 1 and 3 are described in chapter 1.19.2. 

  

Figure 24: The right propeller after removal of the piston extension. The green arrow points to the black 
plastic block around the guide pin for blade 1. The red arrow points to the guide pin for blade 3, whose 
plastic block had fractured and fallen off. The white blocks in the photo are end stops that limit blade 
movement. Photo: NSIA 














































































