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ACCIDENT 

Aircraft Type and Registration:  Fl�ght Des�gn CT2K, G-CBUF

No & type of Engines:  � Rotax 9�2 ULS p�ston eng�ne

Year of Manufacture:  2002 

Date & Time (UTC):  �0 June 2006 at 2005 hrs

Location:  H�gh Wych, near Sawbr�dgeworth, Hertfordsh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage to engine firewall and tail

Commander’s Licence:  Nat�onal Pr�vate P�lot’s L�cence

Commander’s Age:  55 years

Commander’s Flying Experience:  386 hours (of wh�ch �5� were on type)
 Last 90 days - ��6 hours
 Last 28 days -   30 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and add�t�onal AAIB enqu�r�es

Synopsis

Wh�lst �n a steep cont�nuous orb�t to the left at relat�vely 
low level, the eng�ne stopped suddenly, leav�ng l�ttle t�me 
for the p�lot to plan for a forced land�ng.  After touch�ng 
down in a field of standing corn, the aircraft flipped over 
on to �ts back.  The occupants were un�njured and vacated 
the a�rcraft through the doors.  

Two Safety Recommendat�ons are made relat�ng to the 
fuel system des�gn.

History of the flight

The CT2K �s a h�gh w�ng, s�de-by-s�de two-seater 
a�rcraft �n the M�crol�ght Category, w�th the fuel tanks 
located �n the �nboard sect�ons of the w�ngs.  The 

fuel selector �n the cockp�t allows the eng�ne to be 

suppl�ed from e�ther the left or r�ght tank, but not both 

s�multaneously.  

Prior to the flight, the pilot conducted an inspection of 

the a�rcraft, not�ng that the left fuel tank was v�rtually 

empty and that the r�ght tank conta�ned around 40 l�tres.  

Each tank has a max�mum capac�ty of approx�mately 

65 litres.  The pilot stated that, as he normally flew 

the a�rcraft solo from the left seat, a fuel �mbalance �n 

favour of the r�ght tank helped to equal�se the lateral 

we�ght d�str�but�on and thus prevent a tendency for the 

a�rcraft to turn to the left.  On th�s occas�on, although 

he was tak�ng a passenger, he accepted the as-found 
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fuel state on the a�rcraft as be�ng adequate for the 
intended flight, which was a photographic sortie over 
h�s passenger’s house.  

After tak�ng off from Hunsdon �n Hertfordsh�re, the 
p�lot establ�shed rad�o commun�cat�on w�th Stansted 
tower and requested clearance to enter Stansted 
Control Zone.  Th�s was granted, subject to the a�rcraft 
rema�n�ng below �,000 ft QNH, wh�ch allowed a 
max�mum he�ght of approx�mately 750 ft agl �n the area 
of �nterest.  Some t�me later, the p�lot put the a�rcraft �n 
a susta�ned 40º banked turn to the left and, after about 
three orb�ts, the eng�ne stopped suddenly.  The l�m�ted 
he�ght ava�lable allowed the p�lot only enough t�me 
to level the wings and prepare for a landing in a field 
ahead.  Th�s conta�ned a crop of stand�ng corn and, 
after touch�ng down, the a�rcraft p�tched over onto �ts 
back.  However, the occupants were un�njured and left 
the a�rcraft v�a the doors. 
 
Examination of the aircraft

The pilot returned to the field the following day in 
order to recover h�s a�rcraft.  He found approx�mately 
�0 l�tres of fuel rema�n�ng �n the r�ght tank, together 
w�th ev�dence of a slow fuel seepage that had occurred 
wh�le the a�rcraft had la�n �n �ts �nverted att�tude.  The 
flight had been approximately one hour in duration 
and, based on a fuel consumpt�on of around �2 l�tres/
hour, the p�lot cons�dered there would have been some 
25 l�tres �n the tank at the t�me of the acc�dent.  Th�s 
was well above the three l�tres normally cons�dered to 
be unusable fuel.  

The a�rcraft was subsequently exam�ned by a 
representat�ve from the manufacturer and, �n the 
absence of any ev�dence of a mechan�cal problem 
w�th the eng�ne, the most l�kely cause of the eng�ne 
stoppage was cons�dered to have been fuel starvat�on.  

Wh�lst the a�rcraft had been �n the susta�ned left turn, 
deviation from balanced flight could have resulted in 
the body of fuel �n the r�ght tank mov�ng outboard 
and away from the fuel outlet.  In the CT2K, th�s �s 
located �n the aft, �nboard reg�on of the tank.  After 
the acc�dent, the p�lot commented that he had put the 
a�rcraft �n a left turn because he was concerned that 
the fuel state would be more l�kely to uncover the 
fuel outlet �n the r�ght tank had he conducted a turn 
to the r�ght, although th�s was less conven�ent for h�s 
passenger to take photographs�.  

Fuel system design issues

CT2K a�rcraft reg�stered �n countr�es other than the UK 
are equ�pped w�th a fuel system that allows fuel to be 
suppl�ed to the eng�ne from both tanks s�multaneously; 
UK reg�stered examples only allow fuel to be fed 
from e�ther one tank or the other, but not both.  Th�s 
is because the aircraft type was certificated in the UK 
aga�nst the C�v�l Av�at�on Author�ty’s Br�t�sh C�v�l 
A�rworth�ness Requ�rements (BCARs) Sect�on S.  
Although the fuel system �s, �n pract�ce, a ‘grav�ty feed’ 
system, the engine is fitted with a fuel pump and hence 
�s ‘techn�cally’ regarded a pumped system.  As such, 
the fuel system needed to comply w�th Fuel System 
(General) paragraph S95�(a) of the BCARs, wh�ch 
states that: 

‘Each fuel system must be constructed and 
arranged to ensure a flow of fuel at a rate and 
pressure established for proper engine functioning 
under any normal operating conditions.

Footnote

�   In a perfectly balanced turn, �e, w�th the sl�p ball centred, fuel 
would not flow inboard or outboard in a tank.  However, when orbiting 
w�th reference to a ground feature, part�cularly w�th low fuel level, 
�t �s poss�ble that such a turn m�ght not always be �n perfect balance, 
w�th the attendant r�sk that the fuel outlet may become uncovered �f, 
�n th�s case, the a�rcraft was sk�dd�ng to the r�ght.
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Also, sect�on S95�(b) states that:

‘Each fuel system must be arranged so that no 
fuel pump can draw fuel from more than one tank 
at a time.  Gravity feed systems may not supply 
fuel to the engine from more than one tank at a 
time, unless the airspaces are interconnected in 
a manner to ensure that all interconnected tanks 
feed equally.’

In order for the CT2K a�rcraft to comply w�th the 

BCAR requ�rements for a grav�ty feed system, the 

tank vents would need to be connected together.  Th�s 

would compl�cate the w�ng construct�on �n a m�crol�ght 

a�rcraft �n wh�ch the w�ngs are des�gned so that they 

eas�ly can be removed for storage and transportat�on.  

A�rcraft del�vered to the UK were equ�pped w�th a left 

tank/r�ght tank fuel selector and no �nterconnect�on of 

the tank a�rspaces, wh�ch were �ndependently vented to 

atmosphere, thus comply�ng w�th the BCAR S95�(b) 

requ�rement for a pumped system.  However, the UK 

company that represents the a�rcraft manufacturer 

has �nd�cated that th�s arrangement has g�ven r�se to a 

number of �nc�dents of fuel starvat�on.  

The CT2K has been superseded by the CTSW, wh�ch has 

a shorter w�ngspan but �s �dent�cal �n most other respects.  
The UK certification basis for the latter aircraft was a 

hybr�d of the European Av�at�on Safety Agency (EASA) 

Certification Specifications for Very Light Aircraft, 

(EASA CS-VLA) Parts C and D (respect�vely Structure, 

and Des�gn and Construct�on), and BCAR Sect�on S 

for everyth�ng else.  Approval was granted by the CAA 

work�ng �n conjunct�on w�th the Br�t�sh M�crol�ght 

A�rcraft Assoc�at�on (BMAA).  It �s worth not�ng that, 

although the CS-VLA specifications were not used for 

the fuel system, the relevant Fuel System (General) 

paragraph �s worded �dent�cally to that conta�ned �n the 

BCAR quoted above.  Desp�te th�s, all CTSW a�rcraft �n 
the UK are fitted with fuel selectors that allow fuel to be 
suppl�ed s�multaneously from the left and r�ght tanks. 
 
Safety Recommendations

Although all CTSW a�rcraft and all non-UK reg�stered 
CT2K’s have �dent�cal non-pressur�sed fuel systems 
wh�ch can supply fuel from both tanks at the same t�me, 
UK reg�stered CT2K a�rcraft do not have th�s capab�l�ty, 
desp�te the var�ous (m�crol�ght) des�gn requ�rements �n 
other countr�es perm�tt�ng s�multaneous supply from both 
tanks2.  In the case of UK CTSW a�rcraft, �t would appear 
that a d�fferent �nterpretat�on of the S95� requ�rements to 
that appl�ed to the CT2K, has not resulted �n a common 
des�gn be�ng adopted.  Wh�lst th�s m�ght be �nd�cat�ve 
of a ‘common sense’ approach, �t also demonstrates an 
�ncons�stency �n the appl�cat�on of the relevant des�gn 
requ�rements by the CAA.  

BCAR Sect�on S �s per�od�cally rev�ewed by a 
work�ng group, cha�red by the CAA and �nvolv�ng the 
BMAA, the Popular Fly�ng Assoc�at�on (PFA) and UK 
manufacturers.  The follow�ng Safety Recommendat�on 
�s therefore made to the CAA: 

Safety Recommendation 2006-105  

It �s recommended that the Br�t�sh C�v�l A�rworth�ness 
Requ�rements Sect�on S Work�ng Group of the C�v�l 
Av�at�on Author�ty, rev�ew the Sect�on S Fuel System 
des�gn requ�rements to ensure that any present or future 
requ�rements are appl�ed �n a cons�stent manner to UK 
reg�stered a�rcraft.  

Footnote

2  The CT2K aircraft is a microlight as defined by Annex II of 
Regulat�on �592/2002 and therefore does not fall under the jur�sd�ct�on 
of EASA and �s only subject to nat�onal approval. Accord�ngly CAA 
has no influence on how such types are regulated in other European 
countr�es.
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In response to the �ssues ra�sed �n th�s report, the CAA 

has made the follow�ng comments:

‘Whichever tank had been selected, assuming it 
contained usable fuel, there should have been 
uninterrupted flow to the engine, during any 
normal flight operating condition.  A ‘both’ 
selection if available may not have helped in 
this case as one tank was empty.  It appears that 
this particular design, with large flat horizontal 
surfaces to the base of the tanks, could result 
in fuel not being available at the single pick-up 
position.  A review of the fuel feed arrangements 
from the tanks is recommended for this particular 
aircraft to ensure fuel flow under all likely 
operating conditions in accordance with BCAR 
S 951(a).  Simply applying a ‘non-compliant’ 
tank feed (both selection) arrangement, as 
recommended by AAIB, is not supported without 
appropriate review of the whole fuel system, 
including consideration of S 951(a).

In the case of the acc�dent to G-CBUF, �t �s poss�ble 

that fuel starvat�on occurred wh�lst the a�rcraft was �n a 

susta�ned, steep, �mbalanced turn to the left, �n wh�ch the 

fuel �n the r�ght tank moved outboard, uncover�ng the 

fuel outlet.  Fuel �n the left tank would have tended to 

move �nboard under these c�rcumstances, wh�ch, had a 

suitable fuel selector been fitted, would have maintained 
fuel to the eng�ne.  Wh�lst the p�lot has �nd�cated that 
there was l�ttle useable fuel �n the left tank on th�s 
occas�on, �t �s probable, had an alternat�ve selector been 
fitted, that there would have been a more equal fuel 
distribution between the tanks prior to the flight.  The 
follow�ng Safety Recommendat�on �s therefore made to 
the manufacturer’s UK agent, P&M Av�at�on:

Safety Recommendation 2006-106

It �s recommended that P&M Av�at�on rev�ew the fuel 
system des�gn of the CT2K a�rcraft and cons�der mak�ng 
available to UK owners a modification that makes the 
fuel system the same as that approved �n the CTSW 
vers�on of the a�rcraft, �e, the ab�l�ty to feed fuel to the 
eng�ne from both fuel tanks s�multaneously.

In response to the �ssues ra�sed �n th�s report, the BMAA 
have stated:

‘….the BCAR Section S working group met on 
3/8/06 and an amendment to S951 was discussed 
with a view to clarifying the situation, as per 
recommendation 2006-105.  A draft form of 
wording has been put together which is likely 
to go into the next revision paper for Section 
S, and addresses the issues of tanks effectively 
interconnected by atmospheric pressure.’


