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SERIOUS INCIDENT
Aircraft Type and Registration:  Airbus A319-111, G-EZAA

No & Type of Engines:  2 CFM56-5B5/P turbofan engines

Year of Manufacture:  2006 (Serial no: 2677) 

Date & Time (UTC):  25 June 2015 at 1812 hrs

Location:  Belfast Aldergrove Airport

Type of Flight:  Commercial Air Transport (Passenger)

Persons on Board: Crew - 6 Passengers - 156

Injuries: Crew - None Passengers - None

Nature of Damage:  None

Commander’s Licence:  Airline Transport Pilot’s Licence

Commander’s Age:  33 years

Commander’s Flying Experience:  7,400 hours (of which 4,000 were on type)
 Last 90 days - 250 hours
 Last 28 days -   90 hours

Information Source:  AAIB Field Investigation

Synopsis

The flight crew planned to perform a takeoff from Runway 25 using Intersection Bravo at 
Belfast Aldergrove Airport.  The initial performance figures, calculated using the Electronic 
Flight Bag (EFB), were computed for a wet runway; this produced a full power thrust setting.  
Just before pushback, as the runway was dry, the crew elected to change the runway state 
on the EFB from wet to dry to see if this would produce a reduced engine thrust setting, 
which it did.

During the takeoff roll, as the end of the runway became visible at about 115 kt, the 
commander felt that a rejected takeoff would not provide sufficient stopping distance and 
thus became ‘Go’ minded.  The aircraft subsequently became airborne with about 200 m of 
runway remaining.

After departure, analysis by the crew revealed that an incorrect runway was used to calculate 
the dry runway performance figures, resulting in erroneous figures being generated.  The 
reason for this could not be confirmed but subsequent investigations revealed that in one 
scenario, an involuntary runway change could occur on the EFB.  This anomaly was not 
known by the operator or manufacturer at the time of the event and is likely to have been the 
reason for the incorrect runway selection.  These figures were not identified as erroneous 
and were subsequently used for takeoff.
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History of the flight

The flight crew were scheduled to fly from Belfast Aldergrove Airport to Luton Airport.  The 
co-pilot was the Pilot Flying (PF) and the commander was the Pilot Monitoring (PM) for the 
sector.

In preparation for the sector the commander entered the available data into his EFB.  
This included the meteorological data recorded from the ATIS, the runway for departure 
(Runway 25 from Intersection Bravo) and the flap setting for takeoff (Flap 1+F)1.  At this point 
he selected a wet runway, from the drop-down menu as, despite the runway appearing to be 
dry, there were showers in the vicinity.  He did this to account for a possible degradation in the 
weather conditions.  The crew recorded ATIS Information Alpha, issued at 1720 hrs, which 
stated: wind was from 160° at 12 kt, the visibility was in excess of 10 km, the temperature 
was 17°C, the dew point 15°C and the QNH 1015 hPa.

Prior to pushback the crew reviewed the performance inputs made into the EFB in 
accordance with the operator’s standard operating procedures (SOPs).  So that the co-pilot 
could have a clearer view, the commander removed his EFB from its stowage, by his left 
window, and placed it on his table in front of him.  At this point the co-pilot noticed that 
the computed engine thrust setting was toga2/full power.  As the runway was dry, and 
was forecast to remain so, the crew agreed to see if selecting a dry runway would give 
a Flex3/reduced engine thrust takeoff.  The commander changed the runway condition box 
from wet to dry, using the drop-down menu, with the co-pilot monitoring his actions, and 
then pressed compute.  The new performance figures produced a Flex takeoff as expected.  
After mentally assessing the generated speeds to see if they appeared sensible, they were 
input into the Flight Management and Guidance Computer (FMGC).  As a gross error check 
the crew crosschecked the ‘Green Dot’ speed4 and the engine out acceleration altitude in 
the FMGC with the EFB, but they did not conduct an independent review of all the EFB 
performance figure entries.  The aircraft was then pushed back, and taxied out to Intersection 
Bravo of Runway 25 (Runway 25B).

The end of the runway is not visible from the start of the takeoff roll, due to a hump.  
Consequently, the commander became visible with the end of the runway at about 115 kt.  
Although the aircraft’s acceleration appeared normal after takeoff thrust was set, it became 
apparent to him that, should there be a requirement to discontinue the takeoff at the calculated 
V1 speed of 130 kt, there would be insufficient stopping distance available. He therefore 
committed to continuing the takeoff.  At this point he believed there was an error in the 
entry of V1 into the FMGC.  He continued to monitor the aircraft’s performance and satisfied 
himself that there was sufficient runway remaining for the aircraft to accelerate, rotate and 
take off at the calculated speeds.  He also planned that, had there been an engine problem 
during the takeoff roll, he would have selected toga and taken control, rotating within the 
paved surface.  He decided to maintain the Flex thrust to avoid distracting the co-pilot.

Footnote
1 1+F represents slat extension and one stage of flap.
2 TOGA stands for Take Off and Go Around thrust.
3 FLEX is a reduced thrust setting used for takeoff.
4 Minimum clean manoeuvring speed.
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The commander estimated that he called to “rotate” approximately 600-700m before the 
end of the runway with the aircraft becoming airborne soon thereafter.  The rest of the 
departure was uneventful with the crew briefly acknowledging that something was likely to 
have been incorrect with the performance figures.

Later in the flight the commander opened his EFB to try to determine what may have been 
incorrect.  He was surprised to notice that Runway 07 was in the runway drop-down box.

The following morning the commander completed a company Air Safety Report (ASR) 
having telephoned his Flight Data Monitoring Manager (FDMM) to obtain the actual takeoff 
speeds input into the FMGC.  The FDMM informed the commander that there would be a 
company investigation into the event.  After a review of recent ASRs on 7 July 2015, by the 
operator’s management board, the event was notified to the AAIB.

Operator’s manuals

The operator’s Operations Manual Part B (OMB) Section 4.3 AUTOMATION AND AIRBUS 
FLYSMART and OMB Section 2.3.7 Before Pushback or Start contain guidance to crews on 
the processes in relation to this phase of flight.

OMB in Section 2.3.7, Before Pushback or Start states:

‘TAKE-OFF DATA............................PREPARE AND CHECK/REVISE

When the load form has been received the PM performs the Computation of the 
take-off data.  The expected or most likely take-off position should be used but 
it is acceptable to prepare a contingency set of data for an alternative position, 
e.g. an intersection.…Config [configuration] 1 + F is preferred for normal 
operations…The PF crosschecks all data, and specifically the displayed RWY 
[runway] Length in the EFB against the Aerodrome airport chart, and reviews the 
results noting the limiting codes…The PF reads the speeds, Take-off Runway, 
Config, trim setting and flex temperature if applicable, followed by the ENG OUT 
ACC altitude.

The PM inserts and verifies the data in the FMGS amending the THR RED 
[thrust reduction] altitude if necessary so that it is not less than the ENG OUT 
ACC [engine out acceleration] altitude and then calls out the green dot speed.  
The PF crosschecks this against the EFB as a gross error check.’

Additionally:

4.3 AUTOMATION AND AIRBUS FLYSMART

…Compared with paper, the risk of calculation errors with Flysmart is generally 
greatly reduced.

The consistency of various input parameters is checked by the system, but it 
can not detect all errors.  Guard against erroneous input errors, as these are 
unlikely to be detected by the software.  Input errors will lead to output errors, 
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with their associated risk.  A careful check of the consistency of the results by 
the Flight Crew is very important.  With single point performance calculations 
there is no visibility of the performance trend, so anomalous results may not 
appear out of place.

Consider using the input fields of the Flysmart as you would a checklist.  If you 
have been distracted during the input sequence to a performance calculation 
consider starting from the beginning once again.  Take particular care when 
specific input parameters have changed due to rapidly changing ambient 
conditions, or airport/ATC environment, e.g. late offer of intersection departure 
or different departure runway.

Take particular care when Modify RWY [runway]…have been used to make 
modifications to the runway or aeroplane configuration, and that they are 
applied correctly or indeed removed if appropriate.  This is particularly the case 
when the Inop [Inoperative] Item Selection has been sent directly from the MEL 
[minimum equipment list].

…

Recheck the outputs using logical checks, e.g. is this take-off weight sensible 
for this length of runway?  Are these speeds consistent with my actual take-off 
weight?’

The operator introduced EFBs and their associated SOPs, to their specific operation 
requirements, in 2003 which was accepted by the CAA.  The aircraft manufacturer’s 
recommended SOPs, introduced subsequently, are that each flight crew perform an 
independent calculation of the takeoff performance data which is then cross-checked.   
These were reviewed by the operator but they considered that their own SOPs were more 
appropriate for their own operational requirements.

Airfield	information

The following table shows the declared lengths of the Runway 07/25 at Belfast Aldergrove 
Airport.  The AIP chart is shown in Figure 1.

Runway
designator

Takeoff Run 
Available (TORA)

Takeoff Distance 
Available (TODA)

Accelerate-Stop 
Distance (ASDA)

07 2,780 m 3,073 m 2,780 m

25 2,780 m 3,179 m 2,780 m

25B 1,607 m 2,006 m 1,607 m
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Intersection 
Bravo 

Figure 1
Extract from Belfast Aldergrove AIP Aerodrome Chart

Takeoff performance

Reduced thrust takeoff

On this aircraft type, the takeoff power can be adjusted by entering an artificial outside air 
temperature (OAT) into the FMGS.  When the thrust levers are advanced to the Flx/mct 
(FLEX / Maximum Continuous Thrust) position, the FADEC controls the thrust rating in 
accordance with the Flex takeoff temperature that the crew has entered.  The higher the Flex 
temperature used, the lower the thrust generated.

Flight crew recollection

The aircraft takeoff mass used for the EFB calculations was 58.6 tonnes.  From the flight 
crew recollection, the EFB takeoff performance figures calculated based on the recorded 
meteorological conditions were:

Runway Runway 
condition

V1 (kt)1 VR (kt) 2 V2 (kt) 3 Engine thrust 
setting

25B Dry 130 135 139 FLEX 67°C

Table footnotes

1 V1 is the maximum speed at which a rejected takeoff can be performed.
2 VR is the rotation speed.
3 V2 is the takeoff safety speed, the speed at which the minimum climb gradient is achieved in the event of an 
engine failure.
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Post-event calculations

After the incident, the following takeoff performance data was calculated by the aircraft 
manufacturer, using their engineering performance tool, for comparison:

Runway Runway 
condition

V1 (kt) VR (kt) V2 (kt) Engine thrust 
setting

Rwy 07 Dry 135 135 139 FLEX 67°C

Rwy 25 Bravo Dry 118 125 131 FLEX 49°C

Rwy 25 Bravo Wet 112 124 131 TOGA

Electronic Flight Bag (EFB)

The EFB consisted of a ‘ruggedised’ touchscreen PC running Windows 7 with Airbus 
FlySmart software with data entry via a touchscreen interface.  A stylus is provided with the 
EFB to achieve this, although the operator decided to remove them due to a potential FOD 
hazard caused by a loose/detached stylus with little or no benefit perceived by use of the 
stylus versus a finger.  There were two EFBs present, one for the commander and one for 
the co-pilot.  The operator used the EFBs for a number of functions including the calculation 
of takeoff and landing performance data.

At the time of the incident, the operator was running an EFB version internally designated 
as 1507 which is displayed on-screen to the flight crew (configured with FlySmart version 
L5.0.3).  Having previously selected the takeoff airport, the user is presented with the screen 
in Figure 2.  In simplistic terms, data is entered into the ‘conditions’ area and the runway 
number selected in the ‘rwy’ area after which the compute button is selected.  This generates 
takeoff data and displays it in the ‘results’ section.

The FlySmart software is capable of recording data entered into the EFB and the performance 
computations produced for up to 90 days.  This information can be transferred automatically 
or manually with user-configurable options.

FlySmart anomalies / limitations

The operator provided a 13-page list detailing nine known anomalies / limitations of the 
FlySmart software applicable to Version 1507.  In addition to this, during the course of this 
investigation, another anomaly was highlighted which can allow an involuntary change of 
runway selection and airport in the takeoff and landing performance screens.  This was also 
raised in a separate ASR by the operator after the event.

One method of modifying the runway selection is to use the touch-screen on the rwy drop-
down menu.  If this is performed, the selected runway will blank and the menu will open to 
display a list of the available runways which can then be selected.  The on-screen keyboard 
will also display and a blue box will frame the first entry in the drop-down menu which will 
be the lowest numbered runway (see ‘RWY’ selection, Figure 2).
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Figure 2
FlySmart takeoff performance screen

If the user then touches the screen anywhere other than the drop-down menu or keyboard, 
the runway selected in the rwy box will switch to the lowest number in the list of those at 
the airport selected, which will then be displayed.  In the case of Belfast Aldergrove Airport, 
if Runway 25B was initially selected and the same process is applied, the drop-down menu 
would switch to Runway 07.  This issue will be referred to the ‘runway selection anomaly’ in 
the rest of this report.

This behaviour applies for the rwy drop-down menus for both the takeoff and landing 
performance functions.  It also applies to the airport selection drop-down menu but a change 
of airport triggers an on-screen warning.  The software manufacturer confirmed that this 
anomaly was only present on the Windows versions of FlySmart on touchscreen portable 
devices for all software versions prior to L6.

EFB approval

In 2004, the JAA issued Temporary Guidance Leaflet (TGL) No 36 ‘Approval of Electronic 
Flight Bags (EFBs)’ which provided guidelines to cover airworthiness and operational criteria 
for the approval of EFBs.  The CAA granted the operator permission to use the EFB after an 
operational evaluation using the available guidance material.
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EASA AMC 20-25

In 2014, the EASA published the most recent EU-specific provisions for EFBs which are 
contained in EASA AMC 20-25 ‘Airworthiness and operational consideration for Electronic 
Flight Bags (EFBs)’.  The AMC was issued with a view to integrating TGL 36 into the structure 
of the Agency’s rules and also enhance and update the content.

The first paragraph of AMC 20-25 states:

‘This Acceptable Means of Compliance (AMC) is one, but not the only, means 
to obtain airworthiness approval and to satisfactorily assess the operational 
aspects for the use of Electronic Flight Bags (EFBs).’

The operational approval section of AMC 20-25 provides guidance for operators on how 
to demonstrate to National Airworthiness Authorities (NAAs (in this case the UK CAA)) the 
suitability of the EFB system5.  As AMC 20-25 is not linked to any Implementing Rule, its 
interpretation is open to each of the NAAs who have their own criteria to permit operation.  
The CAA have their own checklist they use to help operators evaluate an EFB.

The manufacturer of FlySmart confirmed that version L5.0.3 was successfully tested to the 
HMI requirements of AMC 20-25 in addition to their own.  However, the runway selection 
anomaly was not discovered during this testing.  They confirmed that this version of FlySmart 
was developed from a version developed for non-touchscreen PCs and that it was ‘Not 
adapted to tablet use’ and ‘not optimised for touchscreen’.

AMC 20-25 does not require a specific EFB software test to identify unintended selections 
such as the runway selection anomaly identified during the course of this investigation.  
However, there is a section dealing with non-specific requirements of the Human-Machine 
Interface (HMI) which includes:

‘The application should allow to clearly distinguish user entries from default 
values or entries’

Also introduced in AMC 20-25 was a new Appendix entitled ‘Flight Crew Training’.  Part of 
section F.1.3 Procedures states:

‘(a) Crew procedures should ensure that calculations are conducted 
independently by each crew member before data outputs are accepted for use.’ 

In addition:

‘The performance and mass & balance applications should keep a trace of 
each computation performed (inputs and outputs) and the airline should have 
procedures in place to retain this information.’

Footnote
5 An EFB system refers to the complete EFB operation including risk assessments, human-machine interface, 
flight crew operating procedures and training, EFB administration and quality assurance.
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The operator confirmed that as their EFB system approval pre-dated the issue of AMC 
20-25, they were not required to take into account some of the new items introduced in 
AMC 20-25 including the need to retain performance information.  They were aware of the 
capability of their EFB to record performance data but perceived no benefit in providing 
procedures to retain it.

FAA, Transport Canada and ICAO

The FAA and Transport Canada provide an Advisory Circular for EFBs6 and both provide 
checklists for the operational approval of a new EFB.  In addition to the Advisory Circular, 
the FAA provides the Electronic Flight Bag Authorization for Use7 document which contains 
detailed criteria for assessing an operator’s request to use an EFB.

In 2014, ICAO introduced new Standards and Recommended Practices (SARPs) for 
EFBs in Annex 6 Parts I, II and III8.  EASA are currently studying these SARPS along with 
AMC 20-25 with a view to updating operational requirements as part of a Rulemaking Task9.  
This includes transposing the operational provisions contained in AMC 20-25 into new Air 
OPS EFB implementing rules.

Recorded information

Due to the delayed notification of this incident, the aircraft had completed 124 hours of 
operation since the event.  As a consequence, the FDR and CVR data was overwritten.  
The operator provided data from their Quick Access Recorder (QAR), part of their Flight 
Data Monitoring (FDM) programme, which recorded a similar set of parameters to the 
FDR.

Prior to takeoff, the QAR recorded a Flex temperature of 67°C, V1 of 135 kt V2 of 139 kt, a 
gross weight of 58,700 kg with the flaps extended to the 1+F position.  At 1812:19 hrs, the 
thrust levers were advanced to the FLX/MCT position, and the autothrust engaged.  Over the 
next 28 seconds, the average longitudinal acceleration was 0.22g as the aircraft accelerated 
along Runway 25.  The first officer’s sidestick was pulled back 27 seconds after the thrust 
levers were set, when the computed airspeed (CAS) was 139 kt.  The aircraft rotated and 
climbed as the CAS stabilised at approximately 150 kt.

EFB download

The EFBs from G-EZAA were recovered to the AAIB as soon as possible after the notification 
and arrived on the 10 July 2015.  Both EFBs were at Version 1507 but after investigation, 
the only recently recorded flights were those of the 7 July 2015 and the incident flight data 
was not available.

Footnote
6 FAA Advisory Circular No AC 120-76C, Transport Canada Advisory Circular AC 700-020.  
7 FAA Flight Standards Information Management System (FSIMS) 8900.1 Volume 4, Chapter 15.  
8 Operation of Aircraft - Part I International Commercial Air Transport – Aeroplanes, Part II International 
General Aviation – Aeroplanes, Part III International Operations – Helicopters.
9 EASA Rulemaking Task (RMT) .0601 and .0602.
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A scheduled software update was performed on the EFBs on 7 July 2015 which involved 
a complete re-imaging of the hard disk and deletion of all previously recorded data.  This 
software update process runs on a two-weekly cycle.

The EFB does not record the method by which the runway has been selected (on-screen 
keyboard, drop-down menu or involuntary default to the lowest number).  As a result, even 
if the takeoff performance data had been recovered it would not be possible to determine 
whether an involuntary runway selection took place.

Other flights

The operator provided FDM data from other aircraft for a number of other representative 
takeoffs from Belfast Aldergrove Airport Runway 25B.  This allowed a comparison of takeoff 
performance from the same aircraft types using similar takeoff parameters.  Figure 3 shows 
G-EZAA QAR data in bold (black) with five other takeoffs from Runway 25B also plotted, in 
a lighter colour.  The timelines have been aligned to the longitudinal acceleration peak at 
the start of the takeoff roll.  

Figure 3
G-EZAA QAR data and other Runway 25B takeoffs
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This data shows that the G-EZAA longitudinal acceleration was only marginally lower than 
other Flex takeoffs.  What is more notable is the time difference between when the G-EZAA 
sidestick is pulled back to initiate the aircraft rotation, and that from other takeoffs.  This 
shows the effect of using a VR which was 10 kt higher than it should have been and that the 
aircraft remained on the runway for longer.  This also reduces the margins available in the 
event of a rejected takeoff (V1 was also 17 kt too high).

Manufacturer’s performance assessment

The aircraft manufacturer was provided with a copy of the FDM data and the reported 
airfield conditions.  Using this data, they calculated that the approximate distance between 
the point the thrust was set and the point of rotation was 1,200 m and a total of 1,410 m to 
become airborne.  With a Runway 25B takeoff, there would have been approximately 200 m 
of runway remaining.

Using a Flex temperature of 67°C and V1, VR and V2 speeds of 136 kt, 136 kt and 140 kt 
respectively10, with both engines operating, they also calculated an approximate theoretical 
ground run to lift-off point of 1,350 m and an obstacle clearance of more than 35 ft.  For One 
Engine Inoperative (OEI), the ground run would have been similar but obstacle clearance 
would have been ‘around 30 ft’11.  In the event of a rejected takeoff at V1 (136 kt) using 
maximum reverse and braking, the theoretical Accelerate-Stop Distance (ASD) was 1,770 m 
with an expected runway overrun at a groundspeed of 75 kt.

EFB testing

The sequence of input events reported by the flight crew was tested with the EFBs recovered 
from the incident aircraft.  It was not possible to cause a change in the selected runway by 
altering the runway condition from wet to dry.  The test was repeated on an exemplar EFB 
of the same part number provided by the operator with the same results.  However, all of the 
EFBs tested demonstrated the runway selection anomaly described previously.

FlySmart software upgrades

The manufacturer had a programme of updates in place for the FlySmart software prior to 
this incident.  After this incident they stated, when referring to the runway selection anomaly, 
that:

‘this behaviour is encountered when using a touchscreen which software is not 
optimized, i.e. pre-L6 software for windows touchscreens.’

and:

‘Relevant to the event units, L6.0.x version includes a new Human Machine 
Interface (HMI), optimized for touch screen devices.  Accordingly, it becomes 
compatible with Windows 7 and 8’

Footnote
10 It was noted that the manufacturer used V speeds that are 1 kt higher than that calculated by their FlySmart 
software.
11 Airworthiness requirements for this aircraft type state that obstacle clearance on takeoff is a minimum of 35 ft.  
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They also stated that the runway selection anomaly will be corrected by this new software 
version which was made available in summer 2015.  This version also includes a number of 
other unrelated changes which, at the time of this report, was being evaluated by the operator.

Other occurrences

During the process of this investigation, the operator reported two additional events:

G- EZUH

On 16 July 2015 an Airbus A320, registration G-EZUH, took off from Intersection Bravo on 
Runway 08 at London Luton Airport with takeoff performance figures calculated using the 
full length of Runway 08.  The report was published in the AAIB’s January 2016 Bulletin.

G-EZIV

On 16 October 2015 an Airbus A319, registration G-EZIV, took off from Intersection U5 on 
Runway 21 at Lisbon Airport, Portugal with takeoff performance figures calculated using 
Runway 03.  The report was published in the AAIB’s May 2016 Bulletin.

The AAIB has investigated a number of takeoff performance-related events in recent years 
and made a number of Safety Recommendations.  Other Safety Investigation Authorities 
(SIAs) have also performed investigations and a number of studies have been produced12.  

Other industry activity

There are a number of ongoing activities with EASA, CAA and the aircraft manufacturer 
suggesting that the industry continues to consider the risks posed by the various factors 
surrounding aircraft performance on takeoff.  The approach is considering end-to-end options 
including EFB design requirements, flight crew crosschecking procedures, aircraft avionics 
gross error checks, development of real-time takeoff performance monitoring systems and 
research into using FDM data to identify events of degraded takeoff performance.  

Recent work by EASA concluded that the ‘risk level and its trend need to be monitored 
continuously’ and have a number of current measures in place.  In February 2016, they 
published a Safety Information Bulletin (SIB) titled ‘Use of Erroneous Parameters at 
Take-off’13

Aircraft manufacturer

The aircraft manufacturer indicated that there are a number developments being studied 
as part of their ‘Take Off Securing (TOS)’ function.  This include a number of error-checking 
measures when entering data into the FMS and also consideration of aircraft position at 
takeoff relative to the takeoff performance. 

Footnote
12 ATSB Transport Safety Report. Aviation Research and Analysis report AR-2009-052
NASA (2012) Performance Data Errors in Air Carrier Operations: Causes and Countermeasures. 
NASA/TM-2012-216007
Laboratory of Applied Anthropology (2008). Use of Erroneous Parameters at Takeoff, DOC AA 556/2008
13 EASA SIB 2016-02 http://ad.easa.europa.eu/ad/2016-02
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Analysis

Takeoff performance calculation

The crew appeared to have conducted the initial flight preparation, with the relevant 
crosschecking of the performance figures on the EFB, in accordance with the operator’s 
SOPs.  However, having only changed one variable, namely the runway state from wet to dry, 
they did not cross-check the other entry fields on the EFB before computing the new figures.  

The data input and output data to / from the EFB could not be recovered.  The commander 
confirmed, when consulting the takeoff performance page of the EFB after takeoff, that 
Runway 07 was selected.  When comparing Flex temperature and V speeds recorded on 
the QAR with those calculated for a dry Runway 07 takeoff, it is highly likely that Runway 07 
was that used to calculate the takeoff performance.

The reason for the selection of Runway 07 could not be confirmed but would have required 
some physical contact with the EFB’s rwy drop-down menu.  Given the flight crew recollection 
of initially confirming Runway 25B selection and then only changing the runway condition 
field, it is probable that the change to Runway 07 was involuntary and due to the runway 
selection anomaly highlighted during this investigation.  The crew commented that they 
were unaware of this anomaly and thus felt there was not a requirement to crosscheck all 
the data entered in the EFB for a second time.

The aircraft manufacturer recommended that both flight crew perform individual computations 
and then crosscheck each other’s.  The operator elected not to adopt these procedures, 
stating that they preferred their SOPs which had been refined to their specific operational 
requirements over the 12 years of using EFBs and this approach had been accepted by the 
UK CAA.

EFB Involuntary runway selection change

The EFB did not record the method by which the runway has been selected (on-screen 
keyboard, drop-down menu or involuntary default to the lowest number).  As a result, even 
if the takeoff performance data had been recovered, the reason for the Runway 07 selection 
would not have been known.

To reproduce this runway selection anomaly required physically touching the screen which 
could have been inadvertently achieved by the glance of a hand.  The risk associated with 
using touchscreen input devices which are on all the time is that any inadvertent touch of 
the screen by a conductive source may change a field on the screen.

The EFB operational approval process did not test for this anomaly although AMC 20-25 
does have generic HMI requirements.  This highlights the need for detailed guidance to 
those performing an operational approval.

The manufacturer confirmed that the EFB version the operator was using was ‘not optimised 
for touchscreen’ but was unaware of the anomaly before this event.  They have confirmed 
that the next software version will correct it.
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EASA AMC 20-25

As the operator’s EFB approval predated AMC 20-25, they were not required to show 
compliance to it.  The FlySmart software had been tested against AMC 20-25 so included 
a number of useful features that were introduced in AMC 20-25.  As part of RMT .0601 
and .0602, EASA will be considering transposing the operational provisions contained in 
AMC 20-25 into part of the new Air OPS EFB implementing rules.

Due to the bi-weekly update cycle, the operator’s EFBs did not contain recorded information 
which would have been useful for this investigation.  With their EFB approval predating 
AMC 20-25, they did not retain this recorded performance data but are now looking into 
a permanent solution.  The CAA have also updated their criteria for EFB acceptance to 
include verifying that operators have this in place.

Safety action taken

The operator has undertaken a number of measures including:

 ● Establishing a ‘Performance Working Group’ to review all of the associated 
procedures that they use for performance calculation, data entry and 
crosschecking in the light of all these events and other available information

 ● Looking into the retention of recorded EFB information

 ● Recommending consideration for their FDM Manager to be authorised to 
report events to the AAIB of any serious incident

 ● Recommending consideration be given to review and influence future 
software versions for performance calculations on the EFB

 ● Evaluation of all changes in FlySmart version L6.0.x prior to its entry into 
service.

On 30 October 2015, the aircraft manufacturer sent a ‘FlySmart Communication’ to all 
operators of FlySmart on Windows14.  The communication highlighted that, when referring 
to the FlySmart anomaly,

 ‘A wrong runway or airport may be selected in Takeoff or Landing Performance 
applications of FlySmart L5 and previous versions, and used for computing the 
results.’

Their proposed mitigation was,

‘Erroneous performance results should be detected by an independent 
computation made by both pilots, and crosscheck of results.’

The EFB software manufacturer has confirmed that the anomaly will be corrected 
in the L6.0.x version of FlySmart.

Footnote
14 FlySmart Communication X46D15033792 v1.1.
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Conclusion

The incident was caused by the use of incorrect takeoff performance data.  The data was 
most likely calculated using Runway 07 instead of Runway 25B.  The most likely reason 
for using Runway 07 was an involuntary runway selection by an anomaly within the EFB 
software which went undetected by the crew.  They did not conduct an independent check 
of the selected runway when their recollection was of changing only the runway condition.

Operators have been informed of the anomaly and the EFB software will be corrected in 
future standards.

The commander recognised the limited stopping distance available just before V1 but the 
potential seriousness of the event is highlighted by the theoretical result of a runway overrun 
at 75 kt if the takeoff had been rejected at that stage.  A number of international, European 
and national initiatives are underway to consider and address the safety risks posed by 
using erroneous takeoff performance parameters.


