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Section/division Accident and Incident Investigation Division Form Number: CA 12-12b 

AIRCRAFT INCIDENT REPORT AND EXECUTIVE SUMMARY 

 
 

 Reference: CA18/3/2/1058 

Aircraft registration  ZU-FTC Date of incident 6 June 2014 Time of incident 0720Z 

Type of aircraft Jabiru SP (aeroplane) 
Type of 
operation Training (Part 141) 

Pilot-in-command licence type  Private  Age 29 Licence valid Yes 

Pilot-in-command flying 
experience  Total flying hours 104.4 Hours on type 9.2 

Last point of departure  George Aerodrome (FAGG), Western Cape Province  

Next point of intended landing George Aerodrome (FAGG), Western Cape Province 

Location of the accident site with reference to easily defined geographical points (GPS position) 

Keurboomstrand, 3nm east of Plettenberg Bay (GPS position: 34°01’35.51” South  023°24’04.57” East) 

Meteorological 
information Surface wind: 330°/5kt;  Temperature: 12°C;  Visibi lity: +10km 

Number of people on 
board 1 + 0 No. of people injured 0 No. of people killed 0 

Synopsis  

 
The pilot, who was the sole occupant on board, was engaged in a cross-country navigational flight 
from George aerodrome to Tsitsikamma and back to George.  As he passed abeam Beacon Island 
at Plettenberg Bay, he initiated a climb from 1 500ft to 3 500ft above mean sea level (AMSL). At 
2 500ft AMSL, the engine started running rough. The pilot felt a vibration on the control column and 
throttled back. 
 
He then turned left towards Plettenberg Bay aerodrome (FAPG) and broadcast a Pan Pan Pan on 
the Cape Town Information East frequency. As he completed the turn, the propeller suddenly 
separated from the crankshaft flange, and flew forward, up and over the cockpit. The pilot 
broadcast a Mayday on the same frequency, saying that he was going down. Ahead of him was an 
open stretch of beach and he opted to land here. The aircraft came to a halt approximately 60m 
after touchdown. The first people who arrived on the scene were members of the local sea rescue 
station who had responded to the Mayday call that was relayed to them via the air navigation 
services.   
 
Nobody was injured in the incident.  
 

Probable cause  

The pilot executed a forced landing on an open section of beach following a catastrophic engine 
failure in flight.  

ASP date  Release date  
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Section/division Accident and Incident Investigation Division Form Number: CA 12-12b 
    

AIRCRAFT INCIDENT REPORT 

 
Name of Owner   : W.H. Waldeck 

Name of Operator  : Flight Training College  

Manufacturer   : Jabiru 

Model    : SP 

Nationality    : South African 

Registration Marks  : ZU-FTC 

Place    : Keurboomstrand near Plettenberg Bay 

Date     : 6 June 2014 

Time     : 0720Z 

 

All times given in this report are Co-ordinated Universal Time (UTC) and will be denoted by (Z). South 

African Standard Time is UTC plus 2 hours. 

 

Purpose of the Investigation 
 

In terms of Regulation 12.03.1 of the Civil Aviation Regulations (1997), this report was compiled in the 

interest of the promotion of aviation safety and the reduction of the risk of aviation accidents or incidents and 

not to establish legal liability.   

 

Disclaimer 
 

This report is produced without prejudice to the rights of the CAA, which are reserved. 

 

 

1. FACTUAL INFORMATION 
 

1.1 History of flight 

 

1.1.1 The pilot, who was the sole occupant on board, departed George aerodrome 

(FAGG) on a cross-country navigational flight bound for Tsitsikamma and thereafter 

returning to George. The flight was conducted under visual flight rules (VFR) and 

the pilot had filed a flight plan. 

 

1.1.2 After take-off, the pilot climbed to 1 500ft above mean sea level (AMSL). As he was 

passing Beacon Island at Plettenberg Bay, he initiated a climb to 3 500ft AMSL. At 
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2 500ft, he felt a strong vibration on the control column and noticed that the engine 

was running rough. He throttled back and executed a left turn with the intention of 

flying to Plettenberg Bay aerodrome (FAPG). During the turn, he broadcast “Pan 

Pan Pan” on the Cape Town Information East frequency (127,575 MHz), informing 

them about the rough-running engine and that he was turning towards Plettenberg 

Bay aerodrome.    

 

1.1.3 As he rolled the wings level at about 2 500ft, the propeller suddenly separated from 

the engine, flying forward, then up and over the cockpit. He immediately broadcast 

“Mayday Mayday Mayday” on the same frequency, informing the controller that the 

propeller had separated and he was going down. 

 

1.1.4 His decreasing altitude produced interference on the frequency and he was unable 

to communicate clearly with the controller. Another aircraft in close proximity at a 

higher altitude relayed his message to Cape Town Information East.  

 

1.1.5 The pilot decided to land on an open stretch of beach straight ahead of him. He 

touched down safely and the aircraft came to a halt within 60m. According to the 

pilot, this stretch of beach was not easily accessible by foot and the first people on 

the scene were members of the Plettenberg Bay sea rescue station, who arrived in 

a rubber duck. The following day, the same members recovered the propeller of the 

aircraft from where it had washed up onto rocks some distance to the southeast.    

 

1.1.6 The incident occurred during daylight conditions. The pilot executed a forced 

landing on an open beach at the geographical position that was determined to be 

34°01’35.51” South 023°24’04.57” East. He was not i njured in the incident.   
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Figure 1.  The Google Earth map indicating the point of departure (George) 

and the landing area (Keurboomstrand). 

 

 

1.2 Injuries to persons 

 

Injuries Pilot Crew Pass. Other 

Fatal - - - - 
Serious - - - - 
Minor - - - - 
None 1 - - - 

 

 

1.3 Damage to aircraft 

 

1.3.1 Apart from the propeller that separated from its attachment point on the engine 

flange, the damage to the aircraft was limited to the nose structure and the engine, 

which had seized in operation. 

 

 

1.4 Other damage 

 

1.4.1 There was no other damage caused. 

 

 

Departure 
aerodrome 
(FAGG) 

Keurboomstrand, where the 
pilot landed on the beach. 
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1.5 Personnel information 

 

Nationality South African Gender Male Age 29 

Licence number 0272455320 Licence type Private Pilot 

Licence valid Yes Type endorsed Yes 

Ratings Night rating 

Medical expiry date 31 March 2015 

Restrictions None 

Previous incidents None 

 

 
 Flying experience 
 

Total hours 104.4 

Total past 90-days     9.2 

Total on type past 90 days     9.2 

Total on type     9.2 

 

 

1.6 Aircraft Information 

 

Airframe 

 

Type Jabiru SP 

Serial number 44 

Manufacturer Shadow Lite CC 

Year of manufacture 2009 

Total airframe hours (at time of incident) 678.9 

Last Annual inspection (hours & date) 589.3 24 March 2014 

Hours since last Annual inspection 89.6 

Authority to Fly (Issue date) 25 March 2014 

Authority to Fly (Expiry date) 24 March 2015 

C of R (Issue date) (present owner) 24 November 2009 

Operating categories Training  

 

 
 
 
 
 



  
 

CA 12-12b 11 JULY 2013 Page 6 of 36 
 

Engine 
 
Type Jabiru 2200A 

Serial number 22A 3311 

Hours since new 678.9 

Hours since overhaul TBO not yet reached 

 
Propeller 
 
Type Sensenich 42” 

Serial number AH-6802 

Hours since new 678.9 

Hours since overhaul TBO not yet reached 

 

 
 Weight and balance 
 

The aircraft’s empty weight, as determined on 23 March 2010, was 309kg. The 

pilot, who was the sole occupant on board at the time of the incident, weighed 85kg. 

Approximately 50ℓ of fuel, equating to 36kg, remained in the aircraft. Together, 

these brought the total landing weight to 430kg. The aircraft’s maximum certified 

take-off weight (MTOW) limitation was 500kg. 

 

 
1.7 Meteorological information 
 
1.7.1 The weather information tabled below was obtained from the pilot’s questionnaire 

as well as the meteorological aerodrome report (METAR) issued for George 

aerodrome on 6 June 2014 at 0800Z. 

 
Wind direction  330° Wind speed  5kt Visibility  +10km 

Temperature  12°C Cloud cover  Clear  Cloud base  Clear 

Dew point  5°C   

 

 

1.8 Aids to navigation 

 

1.8.1 The aircraft was equipped with the standard navigational equipment as approved by 

the regulating authority. There were no recorded defects to the equipment prior to 

or during the flight. 
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1.9 Communication 

 

1.9.1 The aircraft was equipped with standard communication equipment. The pilot  

was in radio contact with Cape Town Information East on the VHF frequency 

127.575 MHz. He declared a Pan Pan Pan after his engine began to run rough. 

Shortly thereafter, the propeller suddenly separated from the engine and he 

broadcast a Mayday on the same frequency. As he descended, communication with 

Cape Town Information East was disrupted, and another aircraft in the vicinity at a 

higher altitude relayed the message for him. 

 

 

1.10 Aerodrome information 

 

1.10.1 The incident did not occur at or near an aerodrome.  

 

 

1.11 Flight recorders 

 

1.11.1 The aircraft was not equipped with a flight data recorder (FDR) or a cockpit voice 

recorder (CVR). Neither was required by SACAA regulations to be fitted to this type 

of aircraft.  

 

 

1.12 Wreckage and impact information 

 

1.12.1 This was not an on-site investigation. The information contained below was based 

on third party observations and photographic material made available for the 

purpose of the investigation.  

 

1.12.2 The pilot landed in a westerly direction on an open section of beach. He touched 

down above the shoreline. The aircraft came to a halt approximately 60m after 

touchdown. Just before it stopped, the nose wheel dug into the soft sand and the 

aircraft tipped forward, momentarily digging its nose section into the sand before 

falling back onto its main wheels, as shown in Figure 3. The propeller was 

recovered by members of the National Sea Rescue Institute (NSRI) on a rocky 

section of the shoreline to the east of the landing area, where it had washed up. 
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Figure 2.  The tyre marks of ZU-FTC on the beach. 
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Figure 3.  The aircraft after it came to rest.  

 

 
 

Figure 4.  The sheared propeller attachment bolts (engine side). 
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Figure 5.  The sheared propeller attachment bolts (rear of the propeller) 

 

 

1.13 Medical and pathological information 

 

1.13.1 Not applicable. 

 

 

1.14 Fire 

 

1.14.1 There was no evidence of a pre- or post-impact fire. 

 

 

1.15 Survival aspects 

 

1.15.1 The incident was survivable. The cockpit was undamaged and the pilot made use of 

the aircraft-equipped three-point inertia harness.   
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1.16 Tests and research 

 

1.16.1 Engine teardown inspection 

 

The aircraft was fitted with a Jabiru 2200A engine, serial No. 22A 3311. This is a 

four-cylinder, four-stroke, horizontally-opposed, air-cooled engine that develops 

80HP at 3 000 rpm. The propeller is driven directly by the crankshaft with no 

reduction gearbox. Cooling of the engine is effected by two ram air ducts mounted 

on either side of the engine cylinders. The ducts take air from scoops at the front  

of the engine and direct this cool air over the cylinders and cylinder head  

fins, exhausting the air below the engine. The engine in question had completed 

678.9 hours. 

 

The engine could not be rotated after the incident. During further examination, it 

was evident that the lower crank case was deformed. An engine teardown 

inspection was conducted, during which it was found that a catastrophic failure had 

occurred: the number two piston was completely destroyed and the connecting rod 

had failed and deformed to such an extent that it had jammed in the crankcase 

(Figure 6). 

 

The head of the number two cylinder exhaust valve was retrieved from the oil sump. 

The valve stem from the exhaust valve was stuck in its valve guide (Figure 7). 

Further inspection showed that the valve guides were worn out of tolerance and a 

substantial amount of carbon had built up on the valve stems. All four cylinder 

heads were removed from the cylinders and three out of the four displayed signs of 

‘blowing’.   

 

The design of the cylinder is such that there is no gasket between the cylinder and 

the head. A gas seal is achieved by relying solely on the recessed fit between 

cylinder and head, and on the torque of the cylinder head bolts. The latter must be 

checked for correct torque every 50 hours. This is due to the bolts tightening up 

against the head, compromising the gas seal in the process, rather than pulling the 

head onto the cylinder.  

 

During the inspection of the aircraft and engine logbooks, it was noted that a 

differential compression test had been carried out every 50 hours on this engine. 

The last differential compression test prior to the incident flight had been carried out 

on 26 May 2014 at 666.2 hours and the results were satisfactory. The logbook entry 

was as follows: 
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Cylinder No. 1 - 76/80  

Cylinder No. 2 - 72/80  

Cylinder No. 3 - 72/80 

Cylinder No. 4 - 74/80 

 

Following the test, the engine operated for a further 12.7 hours before the failure 

that resulted in the incident. 

  

 
 

Figure 6.  The No. 2 connecting rod that failed. 

 

 

 

The section of 
the connecting 
rod that failed 
and jammed in 
the crankcase 
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Figure 7.  The damage caused to the No. 2 cylinder head.  

 

 

 Figure 8 shows two exhaust valves that were removed from the engine during the 

tear-down inspection. Substantial carbon build-up can be seen on the lower valve 

stem area. 

 

 
 

Figure 8.  Carbon build-up on two of the valves removed from the engine.  

 

 

Broken 
exhaust 
valve 
stem 
visible 

Evidence 
of blowing 
on the 
cylinder 
head 
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1.16.2 The propeller flange and associated parts were recovered and made available for 

metallurgical examination. The primary purpose of this was to determine if the 

engine failed before or after the propeller separated from the crankshaft flange. The 

examination revealed that the engine failed first, and this had been induced by an 

exhaust valve failure on the No. 2 cylinder.  A reverse load applied to the still 

rotating propeller resulted in the shearing of all 6 flange attachment bolts and the 

subsequent separation of the propeller in flight.  The examination report is attached 

to this report as Annexure A. 

 

 

1.17 Organisational and management information 

 

1.17.1 The aircraft was utilised for flight training under the auspices of an approved 

 aviation training organisation (ATO). The pilot was duly authorised to conduct 

 the flight.    

 

1.17.2 The aircraft was maintained by an approved aviation maintenance organisation 

 (AMO) in possession of a valid AMO approval certificate. 

 

 

1.18 Additional information 

 

1.18.1 Jaburi Service Bulletin JSB-022-1  

 

Subject – Propeller Flange Attachment 

 

Jabiru Service Bulletin JSB-022-1 was issued on 28 July 2008. This was 

incorporated on this aircraft on 23 October 2012 at 413.9 airframe hours. 

Subsequent to the work being carried out, the aircraft flew a further 265 hours.  

Under questioning from the investigator, the AMO indicated that the bolts had been 

re-used to meet the bulletin’s requirements. The bulletin allowed for this, provided a 

detailed visual inspection of the bolts was first carried out. A copy of the service 

bulletin is attached to this report as Annexure B.     

 

1.18.2 Jaburi Service Bulletin SL8 

 

Service Bulletin SL8 was issued on 14 December 2010. It was introduced to allow 

for better oil scavenging around the cylinder heads, as excessive oil in the rocker 

chamber flows down the valve guides and burns onto the valves, causing carbon 
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build-up on the stems. If enough carbon is allowed to build up, it could cause the 

valve to become stuck in the open position, causing the piston to collide with the 

valve. The latter would then break, damaging the piston and connecting rod. 

However, the service bulletin was not incorporated on this engine as it was not 

mandatory. A copy of the service bulletin is attached to this report as Annexure C.     

 

 

1.19 Useful or effective investigation techniques 

 

1.19.1 There were no new methods used. 

 

 

2. ANALYSIS 

 

2.1 Man (Pilot)  

 

The pilot was the holder of a valid private pilot’s licence. He had conducted several 

flights in ZU-FTC prior to the incident flight. He was in radio contact with air traffic 

control and communicated with them throughout the flight, informing them that the 

engine was running rough. When the propeller suddenly flew off the crankshaft 

flange he declared a Mayday. He executed a forced landing on an open section of 

beach identified from the air. This resulted in minor damage to the aircraft, and no 

injury to the pilot.   

 

2.2 Machine (Aircraft) 

 

The aircraft was utilised by an aviation training organisation (ATO) and maintained 

by an approved AMO. All scheduled maintenance inspections were complied with 

and the aircraft was in possession of a valid Authority to Fly.  The last differential 

compression test carried out on the engine was during the last 50-hour inspection 

before the incident flight, certified on 16 May 2014. This was 12.7 hours before the 

engine failed.  All four compression readings were above 70 psi, indicating that the 

engine was operating satisfactory.  

 

According to the pilot, he experienced a rough-running engine and shortly thereafter 

the propeller detached from the crankshaft flange. The engine tear-down inspection 

revealed that excessive carbon build-up on the No. 2 exhaust valve stem had 

caused the valve to become stuck in the open position within the valve guide. As a 
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result, the valve made contact with the piston, resulting in engine seizure. According 

to the aircraft logbooks, Service Bulletin SL-8 had not been incorporated on the 

engine.  This was not a mandatory bulletin, as it had been created in an effort to 

prevent carbon build-up on the valve stems, thereby ensuring that the valves sealed 

properly.     

 

According to the aircraft logbooks, Service Bulletin JSB-022-1 was incorporated and 

the aircraft flew a further 265 hours after this. The failure of the propeller attachment 

bolts was a secondary event caused by the sudden reverse load applied to the still-

rotating propeller. This sheared the bolts and the propeller separated in flight.     

 

2.3 Environment 

 

The flight was conducted in fine weather conditions that had no bearing on the 

incident. The pilot was familiar with the area and had flown the incident aircraft 

several times prior to the flight in question.  

 

2.4 Conclusion 

 

The pilot executed a forced landing on an open section of beach after a 

catastrophic engine seizure in flight. This was caused by the failure of the No. 2 

exhaust valve, which became stuck in the open position due to excessive carbon 

build-up on the valve stem. The force of the sudden engine seizure caused the 

propeller to separate from the crankshaft flange. The detachment of the propeller 

was thus secondary to the engine failure.  

 

 

3. CONCLUSION 

 

3.1 Findings 

 

3.1.1 The pilot was the holder of a valid private pilot’s licence and had the aircraft type 

endorsed on this licence. 

 

3.1.2 The pilot was the holder of a valid aviation medical certificate issued by a CAA- 

approved medical examiner. 

 

3.1.3 The aircraft was in possession of a valid Authority to Fly. 
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3.1.4 The aircraft flew for 265 hours subsequent to the incorporation of Jabiru Service 

Bulletin JSB 022-1. 

 

3.1.5 The propeller attachment bolts were re-used by the AMO that carried out Jabiru 

Service Bulletin JSB 022-1 on 23 October 2012. The failure of the bolts was found 

to be secondary to the engine failure. 

 

3.1.6 Jabiru Service Bulletin SL8 was not incorporated on this engine.   

 

3.1.7 A differential compression test was carried out on the engine during the last 50-hour 

inspection before the incident in question. This was certified on 26 May 2014. 

Subsequent to the test, the aircraft flew without a problem for 12.7 hours before the 

incident. 

 

3.1.8 A catastrophic engine failure followed when the No. 2 cylinder exhaust valve failed 

in operation at 678.9 engine hours. 

 

3.1.9 The separation of the propeller from the crankshaft flange was found to be 

secondary to the engine failure. 

 

 

3.2 Probable cause 

 

3.2.1 The pilot executed a forced landing on an open section of beach following a 

catastrophic engine failure in flight. 

 

 

 

4. SAFETY RECOMMENDATION 

 

4.1 It is recommended that all aircraft owners fitted with Jabiru engines ensure that  

50-hour compression checks are complied with and no unauthorised modification 

be done to the ram air ducting in order to ensure adequate cooling takes place at all 

times during all flight regimes. Any sign of ‘blowing’ and/or overheating/discolouring 

of the cylinder heads should immediately be brought to the attention of maintenance 

personnel, whereupon a detailed inspection should be conducted on the engine 
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before the next flight. 

 

4.2 In the interest of aviation safety, it is recommended that all owners of aircraft fitted 

with Jabiru engines comply with Service Bulletin SL8. This was issued to prevent 

carbon build-up in the engine and ensure that the valves seal more positively.  This 

bulletin is not mandatory. However, it is recommended that the Civil Aviation 

Authority elevate the status of the bulletin to ensure that compliance is met by all 

aircraft owners. 

 

4.3 It is recommended to the Director of Civil Aviation that the Jabiru Service Bulletin 

JSB-022-1 (attached to this report) be amended and reissued following review by 

the authority. JSB-022-1, page 2, paragraph (e) states that the flange bolts can be 

re-used providing they are of the correct length and there is no visible damage to 

the bolt. Considering the forces to which these bolts are exposed, it is 

recommended that this practice be removed from the bulletin and the re-use of any 

bolts be disallowed in the interest of aviation safety.  

 

It is further recommended that all aircraft on which the Jabiru Service Bulletin  

JSB 022-1 was carried out be subjected to an inspection to ensure that none of the 

bolts securing the propeller flange to the crankshaft have fractured in operation. Any 

such bolts, or any suspect bolts, should immediately be replaced by new bolt(s). 

 

 

 

5. APPENDICES 

 

5.1 Annexure A (Metallurgical report on engine and propeller failure mode) 

5.2 Annexure B (Jaburi Service Bulletin JSB-022-1) 

5.3 Annexure C (Jabiru Service Bulletin SL8)]  

 
 
 
 
 

 

 

 

 

 

 



  
 

CA 12-12b 11 JULY 2013 Page 19 of 36 
 

ANNEXURE A 
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ANNEXURE B 
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ANNEXURE C 
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