
�07©  Crown copyr�ght 2007

 AAIB Bulletin: 7/2007 G-BHDZ EW/C2006/10/12 

ACCIDENT

Aircraft Type and Registration:  Re�ms Cessna F�72N, G-BHDZ

No & Type of Engines:  � Lycom�ng O-320-H2AD p�ston eng�ne

Year of Manufacture:  �979 

Date & Time (UTC):  28 October 2006 at ���2 hrs

Location:  900 ft above Snetterton, Norfolk

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  No damage incurred during forced landing, but fire 
damage beh�nd �nstrument panel

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

Commander’s Age:  45 years

Commander’s Flying Experience:  4�� hours (of wh�ch 334 were on type)
 Last 90 days - �8 hours
 Last 28 days -   5 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and additional AAIB inquiries

Synopsis

An electrical system failure which occurred in-flight, 

but close to an airfield, resulted in flames and smoke 

emanat�ng from beh�nd the left �nstrument panel, 

after the p�lot attempted to re-set the alternator c�rcu�t 

breaker.  During short final approach to the airfield for 

a precaut�onary land�ng, the eng�ne stopped and the 

aircraft landed in a field close to the runway.

A comb�nat�on of a defect�ve battery and a fa�lure of the 

voltage regulator was identified as the main causal factor 

of th�s event.  Two safety recommendat�ons are made.

History of the flight

After departing from Great Ashfield on what was 

intended to be a local flight, the pilot noted that the fuel 

contents were indicating a significantly lower quantity 

than on his pre-flight inspection.  As a precaution, he 

decided to call Old Buckenham Airfield, which was 

nearby, but rece�ved no reply.  On check�ng the c�rcu�t 

breakers, he noted that one of them, most probably the 

60 amp alternator un�t, had tr�pped.  He re�nstated �t, but 

th�s produced a no�se descr�bed by the p�lot as a “phut”.  

He retransm�tted h�s call to Old Buckenham and stated 

his problem, but smoke and flames immediately issued 

from behind the instrument panel; he briefly observed 

that the fuel contents �nd�cat�on was restored to �ts 
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or�g�nal read�ng.  The p�lot then rece�ved a reply from 
Old Buckenham, who adv�sed h�m to turn off the battery 
master sw�tch.  The p�lot compl�ed, after hav�ng made 
a ‘PAN’ call; however, although the flames diminished, 
smoke cont�nued to emerge from beh�nd the panel.  

The p�lot pos�t�oned the a�rcraft downw�nd at Old 
Buckenham before turning onto final approach for the 
asphalt Runway 25.  At this point, the flames reappeared 
above and below the left �nstrument panel, w�th the 
assoc�ated smoke h�nder�ng the p�lot’s forward v�s�b�l�ty.  
On short final approach, the engine stopped and, with 
insufficient height to clear obstacles, the pilot was forced 
to land the aircraft in a field to the right of the runway.  
Th�s was successful and the occupants evacuated the 
aircraft immediately.  The airfield fire crew had just 
completed the�r Saturday morn�ng pract�ce and were 
able to meet the a�rcraft as �t came to rest. The p�lot 
cons�dered that the�r prompt arr�val most probably saved 
the aircraft from more serious fire damage.  

Examination of the aircraft

The maintenance organisation that subsequently 
exam�ned the a�rcraft suspected that a fault �n the voltage 
regulator had caused the fire.  This unit, which was a 
‘sol�d state’ dev�ce, together w�th the alternator, were 
removed, and tests confirmed that the regulator was not 
controll�ng the voltage.  The regulator, an Electrodelta 
VR5�5GA, was marked w�th the letters ‘FAA/PMA’ 
(Federal Av�at�on Adm�n�strat�on/Parts Manufacture 
Approval).  Reference to the a�rcraft log books �nd�cated 
that it had been fitted on 31 July 2002, some 400 flight 
hours earlier, and that it was fitted as a replacement, 
accord�ng to a log book entry, due to the ‘alternator not 
charging battery’.  It should be noted that G-BHDZ �s 
equipped with a 28v DC electrical system, and that the 
regulator was the correct un�t for such a system.   

Damage to the w�r�ng beh�nd the �nstrument panel was 
extens�ve and centred on the area around the magneto/
start switch and the immediately adjacent combined 
battery master and alternator sw�tch.  In add�t�on, many 
of the �nstruments had been affected by heat and/or 
smoke, and some of the surround�ng plast�c tr�m had 
melted.  It was establ�shed that the correct type of 
battery and alternator ganged switch was fitted, in that 
a battery OFF select�on also sw�tched off the alternator.  
Photographs of some of the components, �nclud�ng the 
alternator c�rcu�t breaker, are shown at F�gure �, where 
�t can be seen that the c�rcu�t breaker cas�ng has suffered 
an explos�ve event, w�th melt�ng of the brass and copper 
terminal fittings on the associated feed wire.  

It was found that the a�rcraft battery had an ‘unserviceable’ 
label t�ed to �t, together w�th the words ‘Jump Battery’, 
and the reg�strat�on of another a�rcraft wr�tten on the 
casing.  Subsequent inquiries revealed that this other 
a�rcraft had been de-reg�stered �n July 2006.  Accord�ng 
to the owner of G-BHDZ, the battery had been �nstalled 
as a temporary measure follow�ng problems w�th the 
prev�ously �nstalled un�t.  

The voltage regulator cons�sted of a c�rcu�t board 
mounted �ns�de a sealed alum�n�um alloy box.  An 
�nternal �nspect�on revealed that some of the components, 
�nclud�ng a trans�stor and at least two res�stors, showed 
evidence of heat damage.  An amplifier block, which 
was central to the regulat�ng funct�on of the un�t, showed 
ev�dence of corros�on on some of �ts term�nals.  It was 
cons�dered that th�s may have been the result of mo�sture 
�ngress, as was ev�dent elsewhere on the c�rcu�t board.  

Similar occurrences

The C�v�l Av�at�on Author�ty (CAA) database l�sts s�x 
occurrences, s�nce January 2002, of cockp�t smoke 
�n UK reg�stered Cessna �72 a�rcraft.  Most of these 
reports contained little detail and some did not confirm 
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V�ew of w�r�ng damage

Ign�t�on sw�tch Alternator c�rcu�t breaker and feed w�re

Figure 1
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that an electr�cal problem was the cause of the smoke.  
However, �n March 2005, an �nc�dent occurred �n wh�ch 
the h�gh and low voltage l�ghts �llum�nated, and wh�ch 
the p�lot attempted to rect�fy by recycl�ng the battery 
master sw�tch.  Th�s fa�led to clear the problem and a 
subsequent burning smell was followed by black smoke 
�ssu�ng from beh�nd the left s�de of the �nstrument panel.  
A Mayday was declared and a successful forced land�ng 
was carried out at a nearby airfield.  It was found that the 
voltage regulator, an Electrodelta VR600, had fa�led: th�s 
designation indicates that the aircraft was equipped with 
a �4 volt system.  Th�s �nc�dent was not �nvest�gated by 
the AAIB and there was no �nd�cat�on as to whether the 
alternator c�rcu�t breaker had tr�pped.  

In July 2004, the FAA �ssued a Spec�al A�rworth�ness 

Informat�on Bullet�n (SAIB), CE-04-72, addressed to 

owners and operators of Cessna �50, �72, �77, �80, 

�82, �85, �88, 206, 207 and 2�0 ser�es a�rcraft.  It 

related to aircraft equipped with Electrodelta VR600A 

regulators which had been fitted as replacements for 

the Cessna-suppl�ed �tems �n �4v systems.  Installat�on 

�nstruct�ons for the regulator called for the removal of the 

Cessna-installed over-voltage sensor and the modification 

of the w�r�ng.  The SAIB was prompted by over-voltage 

cond�t�ons follow�ng a fa�lure of such a regulator �n a 

Cessna �72N a�rcraft, wh�ch d�d not result �n the tr�pp�ng 

of the alternator c�rcu�t breaker.  It was determ�ned that 

the a�rcraft electr�cal system was no longer protected �n 

the event of a regulator fa�lure.  Owners were therefore 

recommended to �ncorporate Cessna Owner Adv�sory 

SEB03-3A and Serv�ce Bullet�n SEB03-3, wh�ch, together 

w�th an assoc�ated Serv�ce K�t, replaced the VR600A 

regulator with a VR600 unit. The Bulletin also required 

the re�nstallat�on of the over-voltage sensor, and, �f the 

aircraft wiring had been modified, the installation of a 

VR600A regulator together w�th return�ng the w�r�ng to 

the manufacturer’s original configuration.  

The FAA had not rece�ved any reports of s�m�lar problems 
affect�ng a�rcraft w�th 28v systems, wh�ch �s why the 
SAIB was a�med at a�rcraft w�th �4v systems.  Wh�lst �t 
�s poss�ble that s�m�lar�t�es �n the des�gn of the regulators 
could affect 28v systems, the fact that the c�rcu�t breaker 
tr�pped at least �nd�cated that G-BHDZ had the correct 
w�r�ng.  

Discussion

The ev�dence suggests that the alternator c�rcu�t breaker 
probably tr�pped shortly after the eng�ne was started, 
w�th th�s not be�ng not�ced by the p�lot at the t�me.  It 
�s also l�kely that the poor cond�t�on of the temporary 
replacement battery accounted for the relat�vely short 
t�me per�od before the voltage deter�orated to the po�nt 
where the fuel gauges and rad�o d�d not operate correctly.  
The probable fa�lure mode of the regulator resulted �n 
a high current being applied to the alternator field coil, 
and in consequence, a high alternator power output.  
Resett�ng the c�rcu�t breaker thus caused th�s output to be 
appl�ed through the c�rcu�t breaker to the a�rcraft w�r�ng, 
wh�ch melted the �nsulat�on and led d�rectly to the smoke 
and flames.  It is likely that a cascade of short-circuit 
cond�t�ons ensued w�th�n the w�r�ng loom, to the extent 
that the p�lot’s act�on of sw�tch�ng off the battery master 
was l�kely to have been �neffect�ve.  Almost certa�nly, 
the cause of the eng�ne fa�lure was due to the ground�ng 
of the magnetos as a result of w�r�ng damage around the 
magneto sw�tch.  

If the alternator c�rcu�t breaker �ndeed tr�pped at around 
the t�me the eng�ne was started, �t �s perhaps not surpr�s�ng 
that the p�lot fa�led to not�ce �t as the a�rcraft checkl�st, �n 
common w�th those of most other l�ght a�rcraft, only called 
for a check of the c�rcu�t breakers before eng�ne start.  It 
�s generally understood, follow�ng �nc�dents concern�ng 
w�r�ng fa�lures �n Commerc�al A�r Transport a�rcraft, that 
circuit breakers found to have tripped in flight should 
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be subject to a once-only attempt at resetting, but then 
only if deemed essential for continued safe flight.  In this 
incident, this action resulted in dramatic consequences that 
endangered the a�rcraft and �ts occupants.  It �s fortunate 
that the a�rcraft was at a low alt�tude at the t�me of the 
occurrence; �ndeed, the p�lot had already dec�ded to land, 
prompted by the spur�ous low fuel �nd�cat�on.  Had the 
aircraft been higher, the additional time required to reach 
a su�table land�ng area could have allowed the s�tuat�on to 
deter�orate to the po�nt where a potent�ally more ser�ous 
outcome could be expected.  

There have been a number of �nc�dents �n the Un�ted 
K�ngdom �nvolv�ng smoke �n the cockp�t of Cessna 
�72 a�rcraft caused by electr�cal problems, although the 
�nc�dent to G-BHDZ was more severe �n terms of the 
extent of the damage.  In America, the FAA has identified 
issues with single-engine Cessna aircraft equipped with 
�4v systems, wh�ch may be left unprotected follow�ng 
the fitting of PMA voltage regulators.  It was concluded 
that these �ssues were unrelated to the G-BHDZ �nc�dent; 
the fact that the c�rcu�t breaker funct�oned as �ntended 
�nd�cates that the w�r�ng was correct.  Nevertheless, 
since the potential effect, ie electrical fires and fumes, is 
the same, �t �s cons�dered pert�nent to d�scuss the matter 
�n th�s Bullet�n.  The fact that the FAA transm�tted the 
�nformat�on �n the form of an SAIB, �nd�cated that they 
d�d not cons�der the matter cr�t�cal to the safety of the 
affected a�rcraft.  However, �t �s l�kely that most owners 
and operators would prefer to be aware of any dormant 
faults �n the w�r�ng of the�r a�rcraft, but �t �s unclear how 
many ma�ntenance organ�sat�ons �n Europe rout�nely 
trawl through SAIB’s.  

Safety Recommendations

The majority of popular light aircraft operated in the 
Un�ted K�ngdom, such as the Cessna and P�per ser�es, 
share s�m�lar�t�es �n the des�gn of the�r electr�cal systems, 

w�th many of the components be�ng sourced from the 
same vendors.  All have a number of c�rcu�t breakers that 
control the electrical supply to systems such as the flaps 
and the av�on�cs although, �n most cases, only the one �n 
the alternator c�rcu�t could be descr�bed as ‘heavy duty’.  

The act�on of the p�lot of G-BHDZ, �n resett�ng the c�rcu�t 
breaker, subjected the aircraft wiring to a high-power surge 
from an unregulated alternator, wh�ch �n turn challenges 
the w�sdom of attempt�ng a once-only re-sett�ng operat�on 
of ‘heavy duty’ c�rcu�t breakers wh�lst a�rborne.  In s�ngle 
eng�ne a�rcraft, the battery, assum�ng �t �s �n good cond�t�on, 
can susta�n operat�on of the rad�o, other av�on�c systems 
and l�ght�ng for more than 30 m�nutes from the po�nt at 
wh�ch �t ceases to be charged.  Th�s would normally allow 
sufficient time for a safe landing to be made.  Accordingly, 
the follow�ng Safety Recommendat�ons are made:

Safety Recommendation 2007-048

It �s recommended that the European Av�at�on Safety 
Agency, in conjunction with the Civil Aviation Authority, 
publish specific information aimed at discouraging the 
resett�ng of h�gh power c�rcu�t breakers on l�ght a�rcraft, 
such as those that control alternators, whilst in flight 
unless cons�dered essent�al for the safe cont�nuat�on of 
the flight.

Although the potential problems identified by the FAA, 
affecting those Cessna single-engine aircraft equipped 
w�th �4v electr�cal systems, were unrelated to the 
G-BHDZ �nc�dent, the �nformat�on conta�ned �n SAIB 
CE-04-72 may be relevant to European reg�stered a�rcraft.  
However, the SAIB �ssued by the FAA �s cons�dered a 
relat�vely obscure method of transm�tt�ng a�rworth�ness 
�nformat�on, and �t �s poss�ble that many owners and 
operators are unaware of the potent�al vulnerab�l�ty of 
the�r a�rcraft.  The follow�ng Safety Recommendat�on �s 
therefore made:
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Safety Recommendation 2007-049

It �s recommended that the European Av�at�on Safety 
Agency, in conjunction with Civil Aviation Authority, 
promulgate the �nformat�on conta�ned �n FAA Spec�al 
A�rworth�ness Informat�on Bullet�n CE-04-72, so that 
European operators of s�ngle-eng�ne Cessna a�rcraft, 
together w�th the�r ma�ntenance organ�sat�ons, can 
ensure that the a�rcraft electr�cal systems have the 
required level of over-voltage protection.  


