
 

 

 

 

 

This investigation has been conducted in accordance with  

Annex 13 to the ICAO Convention on International Civil  

Aviation, EU Regulation No 996/2010 and  

The Civil Aviation (Investigation of Air Accidents and Incidents) Regulation; Legal  

Notice 16 of 2013. 

Under these Regulations, the sole objective of the investigation of an accident  
or incident is the prevention of accidents and incidents in the future. It is not  
the purpose of this investigation to assign fault or blame and the reporting  

process should not be used to determine liability. 
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1. General Information. 

 

 

Location: Malta International Airport Accident Number: BAAI/SIR 011121 

Date & Time:  

1st November 2021, 15:00 

Registration:   

9H-AEB 

Aircraft:  

Piper PA-34-200T Seneca II  

Aircraft Damage:  

 

Defining Event:  

Runway excursion during landing from 

RWY31 

Injuries:  

No injuries Reported 

 

 
2. Synopsis 

 

2.1 A Piper PA-34-200 Seneca performed a controlled crash landing on RWY 31 in the 

afternoon of 1st November 2021. After take-off, the landing gear was retracted at a speed 

higher than the recommended gear retraction speed (VLO). The right main landing 

gear did not fully retract and stopped at an intermediate position.  

2.2 The reaction of the crew was to recycle the landing gear and this time it operated 

normally. This was confirmed by the landing gear position indicator lights in the cockpit 

centre instrument panel.  

2.3 During the approach to land, after selecting the gear down, the right main landing 

gear did not extend to the full down and locked position. 

2.4 Following an unsuccessful attempt to manually extend the landing gear, and after 

performing a series of manoeuvres, the landing gear still did not unjam, a decision to 

perform a controlled crash landing was made.  

2.5 In the final stage of the approach, the right engine was turned-off close to the 

threshold of RWY31. The Pilot now had to deal with a single engine and partial gear up 

landing. 

2.6 After landing, the aircraft skidded on the runway for 300 meters, following which it 

suffered an excursion into the grass. 
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3. Factual Information  

 
 

3.1 Aircraft and Owner/Operator Information 

Aircraft Make:  Piper 

Model/Series:  Piper PA-34-200T Seneca II  

Aircraft Owner: Falcon Alliance 

Registration:  9H-AEB 

Aircraft Category:  Multi-engine airplane 

Year of Manufacture:  1978 

Landing Gear Type:  Tricycle  

 

 

 

 
 

Fig. 1: Overview of the aircraft dimensions 
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3.2 Meteorological Information 

Conditions at Accident Site: Visual conditions clear 

Condition of Light: Day  

Lowest Cloud Condition: N/A 

Visibility: More than 10 km 

Lowest Ceiling: N/A 

Wind Speed/Gusts: 5 – 8 kts 

Forecast/Actual: Reported 

Wind Direction: 90 degrees  

Forecast/Actual: Reported 

Altimeter Setting: N/A 

Temperature/Dew Point: N/A 

Precipitation and Obscuration: None 

Note: Weather is not considered to have contributed to the accident  

 

3.3 Airport Information  

Airport: Malta International Airport  

Geographical coordinates: N 35o51’/E 014o28’  

Runway Designation: RWY 31 

Runway Heading: 3120 

Runway Surface Type: Tarmac 

Airport Elevation: 230 ft  
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4. On-Site Evidence  

 
 

4.1 The BAAI was called onsite shortly after the accident. The aircraft lay resting on 

the grass adjacent to RWY31. Markings on the runway indicate that the aircraft had 

skidded on the runway for 300m before coming to rest.  The footrest ploughed through 

the grass, as shown in Fig. 1. Fig 2. shows the landing gear (on the right-hand side of 

the aircraft) that had failed to fully extend. Fig. 3 shows the final resting position of 

the aircraft relative to RWY31. Fig. 4 shows a trajectory of the airplane after 

touchdown. 

 

Fig. 1. Aircraft in its final resting position (tail view).  
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Fig. 2. The aircraft in its final resting position (nose view) with detail of un-extended landing gear 
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Fig. 3: Overview of the airport runways.  

 

Fig. 4. Sketch of the aircraft trajectory on the runway. 
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5. Inquiry 

 
 

Since the failed component was the right main landing gear, this inquiry proceeded 
with an engineering investigation in parallel to interviews with the concerned 
personnel. The following section provides an in-depth review of the landing gear 
system. 

5.1 The Piper PA-34-200T Seneca II is fitted with a tricycle retractable landing gear 

system. The system is hydraulically operated and electrically powered and 

controlled. The nose landing gear (NLG) retracts forward, and the main landing 

gear (MLG) retracts inboard. The system uses its own hydraulic power pack, 

located in the aircrafts nose, and is controlled by two solenoids operated from the 

cockpit selection switch. These control a reversible electric motor, which provides 

pressure in either the up or down sense to each of the three gear hydraulic 

actuators. 

 

5.2 Several switches are installed in the system for control and warning purposes. Each 

landing gear has an UP-limit switch, which is activated whenever the gear is 

physically in the up position, and a DOWN limit switch which actuates once the 

gear is down and fully locked in position. Additionally, the left gear is fitted with a 

safety (weight on wheels) switch, such that when the gear is compressed on the 

ground, it actuates and isolates electrical power from the UP solenoid in the 

hydraulic power pack and so prevents the landing gears from being inadvertently 

retracted.  

 

5.3 The aircraft is equipped with three green gear-down and locked lights as shown in 

Fig. 5 and a warning horn is sounded. These lights are connected to their respective 

DOWN limit switches on each gear and, when these operate, the lights illuminate.  

 

5.4 Once all three DOWN limit switches are activated as the gear locks down, power to 

the DOWN solenoid is removed and the hydraulic motor stops. The gear is retained 

in the down and locked position by over-centre springs in the side-stay lock links. 

However, should any one of the three DOWN limit switches indicate that a gear is 

no longer locked down, the hydraulic motor restarts, generating pressure in the 

gear down sense, and attempts to re-lock the gears down. 

 

5.5 The gears are not physically or mechanically locked in the UP position; but instead, 

they rely on the retention of hydraulic pressure in the UP lines of the system. If the 

pressure drops, as is likely due to internal leakage, a pressure switch commands 

the UP solenoid to energise the electric motor in the hydraulic power pack and re-

apply pressure to the UP lines. This ensures the gear remains retracted. To extend 

the gear manually, an emergency lever is provided which, when pulled, dissipates 

the hydraulic pressure in the UP lines of the system and allows the gears to free-

fall under the influence of gravity. The over-centre springs on the lock links then 

lock the side-stays, and hence the gears, into the DOWN position.  
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Fig. 5: Green lights indicating gear down and locked.  

 

5.6 The electrical control system and hydraulic power pack are protected by two circuit 

breakers (CBs). The Landing Gear Control CB protects the control system and if 

this is tripped, then the GEAR UNSAFE, the green down and locked lights and the 

warning horn do not operate. In addition, there would be no control of the UP and 

DOWN solenoids in the hydraulic power pack. The Landing Gear Pump CB protects 

the hydraulic power pack motor and if this is tripped then the hydraulic motor does 

not operate in either direction.  

 

5.7 The nose landing gear doors are operated mechanically and close once the nose 

landing gear has retracted into its bay. As it does so, it applies upward pressure to 

a roller assembly in the roof of the nose landing gear bay. This assembly is 

connected by push rods to the doors and causes them to close as shown in Fig. 6. 

 

 



  

10 

 

 

Fig. 6. Photo of the landing gear assembly 

 

5.8 Throughout the course of this investigation, four interviews were held with the 

following personnel.  

Interview 1: The instructor on board the aircraft who was the pilot in command (PIC) 

Interview 2: The head of safety 

Interview 3: The head of training 

Interview 4: The head of engineering / Hanger manager 
 
The result of the interviews is highlighted in the following paragraphs: 
 
5.9 After take-off, the landing gear lever was selected up as per normal procedure. The 

right main landing gear got jammed and did not fully retract. The PIC assumed that 

the probable cause for this was “because the student pilot retracted the landing 

gear at a higher speed” than the retraction speed specified by the aircraft operations 

manual. A decision was taken to recycle the landing gear by selecting the gear lever 

down which resulted with the landing gear to extend to the full down and locked 
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position; confirmed by 3 green lights in the flight deck. The PIC presumed that the 

jam occurred due to the incorrect gear retraction speed and decided to select the 

landing gear in the up position. The landing gear fully retracted and the PIC 

decided that it was safe to continue with the training session since this time the 

landing gear operated normally. During the approach for landing, the crew selected 

the landing gear down. However, the right main landing gear did not fully extend 

to the down and locked position which was confirmed with the landing gear lights 

in the cockpit showing two green lights and one red.  

 

5.10  The ‘manual gear extension’ procedure was performed but was unsuccessful. 

ATC and the training school were informed that they had a problem with the 

extension of the landing gear. The crew noted that they had enough fuel left (3 

hours of flight time), during which they did a series of manoeuvres in an attempt 

to get the right main landing gear to move in the down and locked position. Despite 

these efforts by the crew, the landing gear still did not move from its stuck position. 

For landing, the crew requested to land on the RWY 31 which is longer than RWY 

23 and had a more favourable wind condition.  RWY 23 had a mild crosswind and 

therefore would have been slightly more challenging to land the aircraft on RWY23. 

The wind speed at the time varied between 5-8kts. The crew were given the go 

ahead by ATC to land on RWY31 as requested.  

 

5.11 During the flight, the crew requested assistance from the school. The interview 

with the PIC revealed that messages between the PIC and the head of training were 

relayed through the head of safety, and that PIC never communicated directly with 

the head of training. The chain of communication was broken, and the PIC received 

several instructions from different people within the school, making it confusing 

and as a result, ground assistance was inadequate. The PIC was advised to perform 

a controlled crash landing during which the right engine is to be switched off during 

the final stages of the approach. The recommended procedures specified in the 

Piper Seneca Information Manual does not recommend switching just one engine 

off at any time during the approach. During the course of this investigation, it 

emerged that the crew failed to follow and perform all the items as suggested in the 

‘Gear-Up Emergency Landing’ procedure, but instead, the crew followed 

instructions they were receiving over the radio from the school.  
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“GEAR-UP EMERGENCY LANDING’’ 

a. Approach with power at a normal airspeed. 

b. Leave flaps up (to reduce wing and flap damage). 

c. Close throttles just before touch down. 

d. Turn off the master and ignition switches. 

e. Turn fuel selector valves to “OFF” 

f. Contact the surface at minimum airspeed. 

 

At no point it is suggested to land with a single engine. An engine failure is not 

considered to be a catastrophic failure in a multi engine aircraft, but it can be very 

demanding on the crew. Deliberately switching off a serviceable engine in flight 

has the same effect as an engine failure and should be avoided. Asymmetric thrust 

causes a slip and moment towards the inoperative engine (and in this case the 

failed landing gear). The rudder must be used to maintain directional control of 

the aircraft. Therefore, the decision to switch off an engine of an aircraft which was 

already dealing with a partial gear up landing problem, intensified the issue. The 

crew now had two problems: a partial gear-up landing problem and a single engine 

landing.  

 

The Piper Seneca Information Manual suggests that in a single engine landing, the 

rudder trim is neutralized before touchdown. This allows the pilot to maintain 

directional control of the aircraft on the ground. The crew elected to perform this 

procedure and switching-off the remaining operating engine after touchdown, 

thus giving themselves no time to deal with the landing gear and single/securing 

engine problem. CCTV footage of the landing show the right wing dropping 

immediately on touchdown and the pilot losing directional control of the aircraft.  

 

During the interview with the flight instructor, it emerged that despite the decision 

to turn off one engine, the crew did not consult the single engine landing 

procedure. 

  

5.12 The pilot landed the aircraft with flaps up to reduce the possibility of wing and 

flap damage. Touch down was made close to the threshold.  
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5.13 Throughout the course of the investigation, it was found that the 

communication channel between the instructor and the school was chaotic. The 

poor communication practices involved multiple players relaying instructions with 

the pilot being given different priorities. At the same time, it was noted that the 

head of training was at no point involved in the decision-making process.   

 

5.14 The engineering section within the school offered no reason why the landing 

gear became stuck in an intermediate position. The fault was described as being 

intermittent, which may be more difficult to diagnose. It was highlighted that in 

the past there had been incidents in which the pressure goes down and the 

hydraulic pump switches on for a few seconds. This leads to a suspicion of a leakage 

in the hydraulic system. Piper suggested that this may also be due to a fault in the 

microswitch. Other potential causes may include an improper lubrication of the 

arm and centre springs which may be worn and do not lock into position. This 

investigation could not clearly identify the source of the engineering problem. 

 

5.15 CRM. 

A management system which makes optimum use of all available resources 

(equipment, procedures and people) to promote safety and enhance the efficiency 

of flight operations” – Definition by the United Kingdom Civil Aviation Authority. 

Good CRM employs personal knowledge and skills as well as the individual or the 

group’s collective attitude. Other characteristics of good CRM are:  

• good and effective communication,  

• situational awareness,  

• problem-solving,  

• decision-making and teamwork 

During the various interviews with the people concerned, it emerged that better use of 

CRM may have assisted the crew in dealing with this situation.  

 

 

 

 

https://publicapps.caa.co.uk/modalapplication.aspx?appid=11&mode=detail&id=6480
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6.0 Recommendations 

 

6.1 The following recommendations are being made: 

To the flying school: 

Recommendation 1 

The flying school should have a clear process so that in case of emergency, 
communication with the pilot is clear through a single point of contact. Safety should 
be put first at all costs and management interference with these procedures should be 
avoided.  

 

Recommendation 2 

Since the fault may be intermittent, it is recommended that in the repair process, the hydraulics 
are inspected for leakages and the associated wiring, and electrical systems are inspected for 
any signs of dormant failures. As a precaution, it is suggested to consider changing the landing 
gear wiring and microswitches. Other moving and non-moving parts of the landing gear should 
be thoroughly inspected for correct operation.  

The proper procedures and checklists should be followed thoroughly. Whilst the check list was 
available on flight, it was found to be crammed and printed on a double-sided A4 paper with 
very small fonts, as shown in Appendix 1. It is suggested that the checklist should be sub-
divided between “normal operating procedures” and an “abnormal and emergency checklist”. 
The format could be expanded to a booklet format that is easy to identify and larger font that 
is easy to read during an emergency procedure and a time of high workload. 

NOTE: Reference is made to EASA, Research project EASA.2012/1, Principles, and 
guidelines relative to the design and checklists and working methods in the cockpit, 
Appendix 1 and Appendix 4. For ease of reference, a link to these appendices is being 
provided in Appendix 2 of this report. 
 
 

To the Competent Authorities and Aircraft Manufacturers 

Recommendation 3 

It is recommended that the quality and interface properties of the checklist is considered during 

the certification process, primarily using the guidelines found in EASA, Research project 
EASA.2012/1: Appendix 1 and Appendix 4. This includes type and size of font, items that 
should be included, materials and the ability for the checklist to be easily held in one hand.  
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ABBREVIATIONS 

 

ANSP  - Air Navigation Service Provider 

ATC  - Air Traffic Control 

ATCO  - Air Traffic Control Officer 

BAAI  - Bureau of Air Accident Investigation 

CB  -  Circuit breaker 

MLG  -  Main landing gear 

NLG  -  Nose landing gear 

PIC  - Pilot in command 

RFFS  - Rescue and Fire Fighting Service 

RWY  - Runway 

TWY  - Taxiway 
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                                                        Appendix 2 
 
 

EASA, Research project EASA.2012/1, Principles and guidelines relative to the design and checklists 

and working methods in the cockpit, Appendix 1and Appendix 4 

https://www.easa.europa.eu/en/document-library/research-reports/easa20121 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.easa.europa.eu/en/document-library/research-reports/easa20121


  

21 

 

 

Notes and Comments. 
 
 

 
Piper Aircraft: Comment 1: Piper provides the required FAA approved manuals to all of its owners 
and operators following the guidelines that the FAA has provided. 
 
Piper Aircraft: Comment 2: The narrative section of the report should make clear who the author is 
of the subject checklist that was being used (appendix 1), which I assume is European Pilot Academy. 

 


