PLANE SPEAKING

Plane speaking wi
Captain David Evans

On 4 November Qantas flight QF32, an Airbus A380 outbound from Singapore, ran into serious problems whena
turbine on its Rolls-Royce Trent 800 engine suffered an uncontained failure. We caught up with Captain David
Evans, one of the five pilots onboard, who describes how the crew professionally dealt with the incident, the
sequence of events and why after they had landed was the most dangerous period. ' '

Captain David Evans is a Senior Check Capeain at
Qantas Airways with some 31 years of experience
and 17,000hrs of flight time. At the time of the inci-
dent he was in cne of the observers’ seats, and thus
had a ring-side view of the drama as it unfolded. The
other flight deck crew were Richard de Crespigny
(Pilot in Cormmand, 15,000hss), Harry Wubben
(Route Check Captain, 20,000hrs), Matc Hicks
(Firse Officer, 11,000hrs) and Mark Johnson
(8,000hrs). Together with the Cabin Service
Manager, Michael Von Reth, this ream boasted
some 140 years of experience and over 71,000 flight
hrs — a significant facror in the successful outcome

of the incident.

AL I teves of the QF32 flight itself— which seat were
you on in that flight? What was your responsibility?
DE: My role was Supervising Check Captain, We
had a Captain who was undergoing training to
become 2 Check Captain who was doing a route
check on the operating Capuain. So we had a
normal crew of three, First Officer, Second Officer
and a Captain who was undesgoing training to
become a check capain, under my supervision —
s0 I was the Supervising Check Capain.

AL Canyou give us the backgronnd 1o the flight?

DE: Qaneas 32 was the continuation of a flight
fiom the UK to Anstralia via Singapore. Irarrived in
the moming in Singapore, touching down at
around 7am. There was a crew change and a refuef
stop. We took over to operate the service to Sydney,
Australia. We departed Singapore at abour 9.30am
on a clear, sunny, tropical Singapore day. The events
soon after departure, very soon after departure,
required us to return to Singapore.

AL Can you take us through the s;’qmnce of events as
they happened?

DE:We departed normally, the acroplane was zela-
tively light and consequently used a refatively fow
thrust setting for departure. Taking off to the south-
west out of Singapore requires a left turn, tracking
out towards the Indonesian island of Baram. As we
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were climbing and accelerating having completed
our acceleration stage to clean configuration,
passing through around about 7,000ft, the No2
engine, without any warning, exploded.

AL How did you and the crew first become aware of the
problem? How did you notice it from the masses of
tnessages you must bave had?

DE: The first thing, of course, was the noise thar
alerted us to something had gone wrong, I was in
my position in the second observer's seat, so  didn't
have 2 good view of the instrumentation ar that
stage. Standing up and looking over the First
Officer’s shoulder, it was quite obvious we had a
major problem with our No2 engine. Very soon
after deparmure we had a number of ECAM (elec-
tronic centralised aircraft monitor) messages. The
fisst one was ‘Engine 2 turbine overhear'. That
requires the thrust lever to be reduced back to idle
with a time condition which is round abour 30
seconds and wairt for the turbine temperature to
sertle. During thar 30 second period the message
reconfigured to an ‘engine fir?’ momentarily and
then went back to the urbine overheat’ message.
The time condition re-set iselfl to another 30
seconds. The First Officer had the presence of mind
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to start a stopwatch and it was obvieus that that 30-
second period bad passed, so we (as in the operating
crew) proceeded to shut the engine down as per the
ECAM requirements, '

AL When you have this many crew on the flightdeck,

what i the division of responsibilities in mrk!mg the
problem? Whe does what?

DE:The Aitbus system is you have a pllot ﬂymg and
a pilot, nonflying. The Captain, Richard de
Crespigny;, was the pilot flying and the initial
response is ECAM actions. As the pilot flying calls
those responses, he assumes responsibility for flying
the aircraft and the radio. The Fist Officer then
proceeds to action the checklists. My role as an
observer on the flightdeck at that point was literally
supernumerary --- we were watching the actions.

AL How controllable was the aircraft after the inci-
dent? Do you think if it happened frrther into the
flight, away from a diversion ﬁe!d thevest qftbe systerns
wdy have packed 1p? _

DE: 1 don't think so. If the engine explosmn had
happened later in the flight, it probably wouldn't
have made a lot of difference. We had a iumber of
checklists to deal with and 43 ECAM messages in
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the first 60 seconds after the explosion and probably
another ten after that. So it was nearly a two-hour
process to go through those items and actdon each
one {or not action them) depending on what the
circumstances were. Qur role in the backseat there
were as we were doing each item, was some serious
issues we had to deal with. We weré part of the
CRM process, to either supgest to go ahead with the
procedure or not. Certainly in the case of some of
the fuel messages we elected not to open cross-feed
valves and try and transfer fuel in a wing that had
obvious damage.

AL What happened next? You're dealing with the
messages one by one — take us though recovery and
gesting back to the airport.

DE: 1 think the timeframe was nearly two hours,
whichwent by in the blink of an eye really. Certainly
with the obvious damage to the aircraft, the first
thing we needed to establish was some calming PAs
1o the passengers, which actually was my role and [
made the first PA. Then to co-ordinate our cabin
crew and basically keep the passengers informed as
best we could as we went through the process. We
made it quite clear it was going to take some time
and we would keep them informed as best we could.
In terms of the process — the first things we dealt
with were the engine overheat, as ] mentioned, and
the shutdown of the engine. In the shurdown
process the ECAM has an option of ‘damaged’ or
not and, of course, we chose ‘damaged’ which then
leads you through discharging some fire bottles and
shutting the engine down with the fire shur-off
switch. We did that but, unfortunately, we got no
confirmation of any fire bottles being discharged.
Subsequently, we found our that was more wiring
damage that didn’t give us the indication. As it turns
out, we did have one discharged bettle and one that
hadn', which was comforting,

Engine 2 was shut down. Part of the damage
caused Engines 1 and 4 to go into a ‘degraded’
mode. The engines were sill operaring and Engine
3 was about the only engine that was operating
normally. Dealing with all those things took some
time, then the next series of messages was hydraulic
problems. We had indications thar the green
hydraulic system was losing its fluid. The Airbus
A380 cardes two and unlike most conventional
aeroplanes most flying surfaces arent powered by
hydraulics — they have their own electric-hydraulic
actuazors. There is a green and yellow system and
they spilt their duties between things like brakes,
- and undercarriage retraction/extension. With the
green system out, we had to deploy the nose gear
and body gear using the gravity extension system.
We dealt with the loss of the green system and, curi-
ously, we had the hydraulic pumps of Engine 4 indi-
cating failed as well. Engine 3, the trusty engine, was
the only engine that was producing hydeaulics for
the aircraft for the yellow system.
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AL When this was happening what was going throvugh
‘your head— in terims of this seems more sevions than an
engine shutdown?

DE: Tt was gering very confusing with the
avalanche of messages we were getting. So the only
coutse of action we have is the discipline of
following the ECAM and dealing with each one as
we came through with them. The engine shusdown
was completed, the hydraulic systems were dealt
with and then the next systems we looked at were
the foss of various flight controls. This was due 1o
the degradation and the loss of sorme electrical buses.
Buses 1 and 2 had failed. Basically we went through
the ECAM actions, acknowledging them and
working through the systems disphay to see what was
working and what was not.

The next thing we were dealing with was the fuel,
We had some obvious leaks, some severe, out of the
Engine 2 feedtank. We dispatched the Second
Officer back to the cabir to have a lock and there
was a fairly significant fuel trail behind the aircraft
— or fluid trail because at that stage we couldn’
determine whether it was hydraulic fluid or fuel. We
were getting messages about imbalance, losing fuel
out of one side and not the other. And those
messages were some of the ECAM messages that we
didn’ follow: We were very concerned the damage
to the galieries, the forward and aft cransfer galleries,
whether they were intact, whether we should be
transferring fuel. We elected not to.

We endéd up with quite a Significant imbalance
between the two — neasly ten ronnes of fuel. That
took time 10 2bsorb and to discuss what we should
or shouldn't do. Subsequent to the hydraulic system
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cockp;;chdlsplay — note the top centre panel showing only Engine 3 is operating

we lost some braking, the wing brakes went into
what is called the emergency system - ‘accumu-
lator only’. This gives about three or four applica-
tions before the accumulator runs cut of brake
energy. Also the anti-skid on the wing gear. Now
with the anti-skid being unserviceable on the wing
gear its very important to have the aeroplane nese
gear down thag Jimits the braking on the wing gear
to 1,000psi. ryou have lifi and not all the weighton
the wing gear you run the risk of locking the brakes
up and bursting tyres.

Then we come 1o the electrical system. Buses
and 2 we'd lost. We looked to start the APU buc it
wouldn't take up any of the load. It just managed to
burn fuel — that was all. Engine 1 drive had discon-
nected. Again there was a procedure to follow. We
had pneumaic leaks. We had major air leaks, pneu-
matic leaks in the left wing, Engine 2 bleed leak and
outer wing leaks. The leak isolaton system had
taken over to seal up the holes for us —which wasa
good thing,

We lost one of the fanding gear computers and
once wed extended the undercarriage using the
alternate system, we had no indication it was down
until wed gone to the syster page to make confir-
mation of that. Happily, it indicared that the
remaining system told us the wing gear had
extended correctly. And then the autothrust— with
two engines in degraded mode (including Engine 3}
we'd lost the autothrust and all the thrust control
was done manually. Various vent, air conditioning
and cooling systerns had also faifed. With Engine 1
and 4 being in degraded mode it was discussed
whether or not to really use those actively and the

normally — Engine 2 having suffered the uncontained failure, while 1 and 4 are operating
in "degraded mode’ One of a series of flight deck pictures taken by Harry Wubben {Route
Check Captain) during the emergeney (via D. Evans).
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View of the damage fo the wing in flight. The nearest hole is the exit path of the turbine

disk which is, as of the time of writing, sfill missing. {via D Evans).

decision was made to leave them in 2 particular
power setting and control the aircraft’s speed with
Engine 3 only — the one engine that was in a
normal mode.

And once we had established all that, we had to
work out whether we could actually stop on the
runway that was available to us. We didnt have the
ability to dump fuel, the fuef dumping system had
failed and we were aboutr 50 tonnes over our
maximum landing weight. In the A380 we dont
carty performance and landing charts, we have a
performance application. Purting i the ten items
affecting landing performance on the initial pass,
the computation failed. It gave a message saying it
was unable to caleafate that many faihures, So we
then looked at themn in more detail and rejected ones
that we considered minor and things thar were
affecting landing performance on wet runways. Ir
was a beautiful day in Singapore, thankfuily; and nor
wet so it obviously waset going to affect our landing
performance. After we'd eliminated about three or
four items the computer happily madea calculation
and it gave us a touchdown speed of about 165ke
and showed us abour 130m of surplus rusiway {ifs 2
4,000m runway). So basically it said we could stop
on the runway. We had also lost the use of our
leading-edge slats which, with the overweight
condition, made our approach speed quite fast —
35ks more than normal.

The other thing we were concerned with because
we had lost the ability to transfer fuel whether the
aircraft’s centre of gravity (Co(s) was going outside
limirs. So we ran some weight and balance applica-
tions 1o determine where our CoG would be and
also whether or not we could keep lateral balance.
Thankfully ic remained within the flight envelope.

Then we elected o commence the approach.
With the loss of various flight controls we decided to
do control checks as each flap setting was taken.
Richard, who was flying ar this stage, elected to take
first stage of flap and run through some manoeuvres
to make sure the aircraft was controllable ar each
stage down to configuration 3 (or flap 3). The aero-
plane scemed to handle quite well, very sluggish
because of the loss of flight conzrols. Then we
elecied to extend the undercarriage on the gravity
system and then do another series of flight control
checks, to make sure it was flyable (which it was)

G

and advise the air traffic control we were ready w0
make an approach.

So we commenced aur approach about 20 miles
out, ar about 4,000ft, giving us a nice, long stable
approach. Thankfully the weather was fine, wind
was quite calm and we made the appsoach success-

fully.

AL And there was no discussion to go around and iry to
burn more fuel off to get the weight down?

DE: Under the circurnstances we were keen 1o ger
the aircraft on the ground. We'd spent nearly two
hours in the air at that stage, and the longer we
stayed in the air, the bigger the fuel imbalance was
getting. We knew we could stop on the runway so
there was no point in staying aitborne any longer
than we needed to.

AT So you landed. The next thing according to veports
was one of the engines kept running?
DE:1think the biggest concern for us was when we
had stopped on the runway. We'd organised the fire
services 1o Teer us at the end of the runway, which
they did. We shut down in the normal way. As I
mentioned eatlier we had the APU running bur
sadly it wouldn’t take up any electrical load - so the
aircraft went into ‘essential power’ or battery power,
which gives you the use of only one VHF radio.
That was dedicated to the fire commander — the
fellow in charge on the groand, He advised us we
siill had an engine running, So they were very reluc-
tant to come near the aircraft with the engine
ranning, Healso advised us we had some high-pres-
sure fuef leaks coming out of the lefi-hand wing and
as we had used maximum braking effort to stop, the
wing gear tempetatures had gone over 900degs C,
so raw fuel was pouring on hot brakes. Our
concerns were obviously fires and we ‘encouraged’
the fire service to come closer, which they did. We
made all effort to tty and shuc down the Nol
Engine but unfortunately it continued to run.
From then on it became an exercise in preserving
the passergers as best we could. We had the aircraft
with no air conditioning and it’s about midday now
in Singapore — so it’s gerting very hot in the cabin.
We've lpst our satelfite phene, so the trusty mobile
phones came out and we called the company back
in Sydney to relay back w the company in
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Singapore to dispatch some stairs and buses ro the
aircraft. We were 4,000m down the end of the
runway and these steps don't go very fast so it was
nearly an hour before we got the first set of airstairs
to the aircraft and another hour by the time the fast
passenger departed the aircraft. So it was nearly two
hours on the ground with major fuel leaks and an
engine running,

I think probably, the most sericus part of the
whole exercise, when I look back at it, was the dme
on the runway after wed stopped. Because we were
very concemned and conscious of evacuadng the
aircraft using slides. We had 433 passengers
onboard, we had elderly paasengers and we had
wheelchair users so the moment you start evacu-
ating, you are going to start injuring people. A lot of
discussion was had cn the flight deck sbout where
was the safest place for the passengers? We've gota
sinzation where there is fuel, hot brakes and an
engine that we cant shut down. And really the safest
place was onboard the aircraft until such time as
things changed. So we had the cabin crew with an
alert phase the whale dme through ready to evac-
uate, open doors, inflate slides at any moment. As
time went by, that danger abated and thenkfully we
were lucky enough to get everybody off very calmly
and very methodically through one set of seaits.

Al Was it a difficult decision to take to keep everyone

 onboard the aircrafi?

DE: You've managed to get this thing back on the
runway in one piece but you don' really want to
hure anybody. Its not a difficult decision, its a
process you have to go through to see where is the
safest place for the passengers. It was a unanimous
decision thar it was onboard the aircraft — smti
things changed if they had changed. And we had the
cabin crew primed and ready to go if the sinvation
deteriorated.




AL Pollowing the incident, what lessons have you
learned andwhat lessons hus Qantas learned from this?
& there anything you think yor world have done differ-
ently or the crew should have done differently?

DE: It’s one of those things that because we had five
of us on the flight deck — of course there are lessons
w0 be learned but I think on the day we did absolurely
everything, In hindsight, I don’x think any of us
would have done anything differently. Questions
were asked ‘why did we spend solong in the air? But
we had to spend that dme in the air to determine the
state of the aircraft and it took that long to do that. T
think we made the right decision 1o keep everyone
on the aircraft. We had the contingency ro evacuate
the aeroplane at any moment if things deteriorated.
We had fire services in anendance. Certainly we had
an engine we couldn’t shut down and that engine
continued to run for another five hours before the
fire services drowned it with fire retardant. Lessons
learnt— Qantas had 2 very sound system in place—
because we'd spent neatly two hours in the air, the
arisis cencre in Sydney had been convened. All things
were going very well from a company poinr of view:
I chink the initdal 1eports coming through, even
before we had landed, was the aireraft had crashed.
The cormpany was aware of thar— because we'd lost
our No2 electrical bus wed lost the satellite phone, so
we couldst communicate aitbomne directly with the
company. But they were getting telemetry from the
aircraft thart it was stll flying,

AT You bad five crew on the flight deck, Do you think a
standard crew of two world have been able o cope?

DE: That’s a very intetesting question. Really we'll
never know the answer to that. In reality I would
hope to believe that a normal crew complement

On the ground — view of the damage to
Engine 2. {via D. Evans).

A happy-looking 0F32 ﬂight crew the foEow;ng morning in Singapore - From L fo R: First

Officer Matt Hicks, Check Captain Harry Wubben, PIC Captain Richard de Crespigny, Senior
Check Captain David Evans, Second Officer Mark Johnson. {via D Evans).

would have dealt with it, cope with it in exactly the
same way as we had. We just had the lixury of two
other individuals to confirm the decisions that were
being made by the operaring pilots.

AL 85 a standard crew would have done the same thing
but perhaps taken 4 little longer?

DE: May have done. Buz I think the end result
would have been exactly the same.

Al Going forward, are there any recommendations jor
Quntas to modify its training, or Aivbus to modify its
fraining to perhaps genevate these kind of ECAM
messages in the sim?

DE: We tried to recreate it in the sim and we can’l
T think it was just such an extraordinary day. Yes
there are always lessons so be learnt but training has
been confirmed that we are training well. Pm siire
Airbus will lock back at their systems and there will
probably be changes because, in our case, we had, as
an example, messages that would say aircraft CoG
out of limits’ and was asking us to move fucl from
horizontal stabiliser forward to being it within
limits and the next message would say the “THS
wansfer not available’. So one message conira-
dicting another — thar sort of thing, I'm sure it
would go back and be Jooked at. But at the end of
the day common sense and aitmanship takes over.

We didn’t blindly follow the ECAMs. We looked at

_each one individually, analysed ir, and either

rejected it or actioned it as we thought we should.
From a training point of view it doesnt matter what
aeroplane you are flying, airmanship has 1o take
over. In fact, Airbus has some golden rules which
we all adhered 1o on the day— aviaze, navigate and
communicate — in that order.

AL Interesiing you mention airmanship. As a
trainingicheck capiain are you personally worricd
abont the next gemeraion of pilets who may be fixared
with the glass cockpits?

DE: Absolutely. Nothing will replace experience. In
a legacy airline like Qantas, where we have the
Lweury; if you like, of very experienced piloss (the
most junior pilor to the most senior all have exten-
sive background in aviation — whether it be mili-
tary or general aviation). That can’t be replaced.
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AT Whats your opinion of the A380% survivability
compared to other types you bave flown?

DFE:Well T think it’s 2 testament to the Airbus that
we managed to get the aeroplane successfully on 1o
the ground. The fly-by-wire system, albeit with che
damage, we were in an afternate law, it still was very
flyable. Now comparing that to other types I have
flown I am suze that Boeing aircraft would have
been equally flyable but they would have been a lot
more difficult, I'm sure.

AT Finally, how does this incident rate in terms of other
emergencies you bave faced in your career?

DE: Its pretey well up therel I've had other incidents
in the past. My background is not military, irs
general aviation — I've had engine failures in fight
twitis — and aircraft that don't perform very well.
‘But this is probably the most spectacular by far!

Conclusion

As Caprain Evans notes, this crew bad the Tuxusy’ of
five experienced pilots to draw on when the incident
occurred. But there are other salient points — the
‘avalanche’ of messages from the A380s systems
(some contradicting each other) meant that the
crew drew on their full resources to decide which
wete important and which could be disregarded.
Another key point was in ‘tricking’ the performance
calculator to come up with an acceptable landing
speed — again a demonstration of superb airman-
ship so vital in these incidents.

Another facet is the robust construction of the
A380 — despite multiple failures in engines and
hydraulics the aircraft degraded gracefully and was
still flyable,

Finally, Captain Evans draws attention to the
training and professionatism of 24 cabin crew,
who kept anxious and increasingly hot passen-
gers calm and under control, not onty in the air
bus also on the ground while they waited for
the stairs to arrive, This incident, while
extremely unusual, goes to show the value of
training, experience and the most professional
type of CRM {Crew Resource Management}
practised by Qantas. Oy




