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Qantas Boeing B747-338 aircraft, VH-EBY, exceeded the Flap 1
limit airspeed during the departure from London Heathrow

Airport on Monday 26 March 1990.
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. FACTUAL INE0RMATI0N

1.1 History of the Flight
QF002 was scheduled for departure from

London Heathrow at 1315 hours UTC on 25
March 1990. Due to engineering problems with
the aircraft allocated for this sector, VH-EBY was
dispatched from Sydney as a replacement, thus
causing a subsequent 18 hour delay in the
departure of QF002. The flight eventually
departed London at 0704 hours UTC on 26 March
1990 as QF002A.

On arrival at London Flight Dispatch the crew
were issued with the Flight Plan and
accompanying Notams, Intams and company
documentation.

Prior to departure the crew was issued with a
runway 27L, Brookmans Park 3G SID. This
departure requires a right turn, shortly after take-
off, towards the Burnham VOR. At a position
6DME from London, another right turn is
required to intercept a track of 058 degrees to
Chiltern NDB. Noise abatement procedures
apply to this departure as well as an altitude
requirement of reaching 3,000 ft nearing
completion of the turn towards Chiltern NDB,
above 4,000 ft over Chiltern NDB and a crossing
altitude of 6,000 ft at Brookmans Park VOR. A
speed constraint of 250 knots existed below
10,000 ft.

The seating configuration on the flight deck for
departure is shown at Figure 1. The First Officer
was flying this sector from the right hand pilot's
seat.

Figure 1.

2
3

3
O

m

Prior to departure both ADFs were selected to
the Chiltern NDB on 279 Khz. S/O 1 stated she
had difficulty in positively identifying this station
whilst the aircraft was still on the ground.
Positive identification was obtained shortly after
lift-off with both ADFs giving apparently normal
bearing indications.

Shortly after a normal Flap 20 take-off, the Flap
selector was moved to the Flap 10 position. As
the aircraft neared the completion of the turn
towards Chiltern NDB, Flap 5 was selected.
Twenty seconds later Hap 1 was selected whilst
on a HDG of 088 degrees. The aircraft continued
the turn onto a heading of 096 degrees with the
250 knot speed restriction now removed by ATC.

At about this point the Captain called for a
seat change which involved removing himself
from the left pilot seat and replacing himself with
S/O 2. The F/E moved his seat aft, and the
Captain then moved to the rear of the flight deck.
The seat change sequence is shown at Figure 2.

Figure 2.
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As S/O 2 was settling into his new position in
the left pilot's seat, London Heathrow departures
instructed the aircraft to take up a heading of 040
degrees. The crew asked for a confirmation of 040
degrees, which was confirmed by ATC. The crew
were then asked 'where were you going T and
were told they had passed four miles south of
Chiltern. The aircraft was then cleared to
Brookmans Park VOR on climb to FL130.

Some four minutes and 12 seconds after Flap 1
was selected, the F/E noticed that the flaps were

B/902/3110



still in the Flap 1 position and alerted the F/O.
The F/O immediately selected Flap 0, and
instructed the F/E to log the flap speed
exceedence for entry into the Technical Log. On
arrival Bangkok the F/E raised a Technical Log
entry of a flap speed exceedence of 25-28 knots on
departure London.

1.2 Injuries to Persons
No injury to persons resulted from this

occurrence.

1.3 Damage to Aircraft
After the Technical Log was raised in Bangkok,

Engineering carried out a Phase One inspection of
the flaps in accordance with the Boeing
Maintenance Manual Procedure 5.51.04. As the
reported speed exceedence in the Technical Log
was under 30 knots the Fuse Bolts were not
required to be inspected.

Following receipt of the actual flap speed
exceedence from the Digital Flight Data Recorder
(DFDR), Engineering Sydney notified the aircraft
manufacturer and were instructed to inspect Fuse
Bolts 1, 3, 6 and 8 followed by the remaining
bolts. Fuse Bolts 1, 2, 3, 4 and 8 were inspected
immediately, revealing no damage. The aircraft
was released for Line Operations with an
Engineering Inspection Sheet approved by the
manufacturer.

An inspection of the remaining Fuse Bolts was
conducted the following week, also revealing no
damage.

1.4 Other Damage
Not applicable.

1.5 Personnel Information
Captain
Licence : Valid 1 st Class Airline Transport
Age : 42 years
Total hours: 11,128
Hours B747: 8,453
Last departure LHR prior to 26/3/90 was

4/1/90.
Completed CRM Course 20/9/89.

First Officer
Licence : Valid 2nd Class Airline Transport
Age : 34 years
Total hours: 6,255
Hours B747: 2,970
Last departure LHR prior to 26/3/90 was

9/10/89.
Completed CRM Course 23/2/90

Second Officer 1
Licence : Valid 2nd Class Airline Transport
Age : 24 years

Total hours: 1,933
Hours B747: 606
Last departure LHR prior to 26/3/90 was

25/1/90
Completed CRM Course 23/2/90

Second Officer 2
Licence : Valid 2nd Class Airline Transport
Age : 29 years
Total hours: 2,500
Hours B747: 337
Last departure LHR prior to 26/3/90 was

20/3/90
Had not attended CRM Course

Flight Engineer
Licence : Valid Flight Engineer
Age : 47 years
Hours B747: 678
Completed CRM Course 11/7/89

1.6 Aircraft Information
VH-EBY is a Boeing 747-338 Extended Upper

Deck passenger aircraft, serial number 23823 and
basic airframe number R1250. The aircraft is
owned and operated by Qantas Airways Limited
and was delivered on 1 May 1987. The Certificate
of Airworthiness was issued on 1 May 1987 and
was valid at the time of the incident. A
Maintenance Release for the aircraft was issued at
0630 hours UTC on 26 March 1990. The aircraft
was released on Transit Qualification (TQ) 22/04
with the FFRATS inoperative. As a result,
automatic flap limit speed protection was not
available.

1.7 Meteorological Information
Weather conditions were not considered to

have contributed to the development of this
occurrence.

1.8 Aids to Navigation
All aircraft radio navigation aids, and

appropriate ground stations in the London
Terminal Area were serviceable.

Prior to take-off; NAV 1 was tuned to London
(LON) VOR/ DME. NAV 2 was tuned to
Burnham (BUR) VOR.

ADF 1 and ADF 2 were selected to 279 Khz in
accordance with the frequency of the Chiltern
(CHT) NDB as depicted by the current Jeppesen
Chart for the Brookmans Park and Daventry,
Standard Instrument Departure (SID)
procedures.The CHT NDB was only able to be
identified on both ADFs after take-off. S/O 1
stated that the identification signal was weak.

The Chiltern NDB frequency had been
changed to 277 Khz, and promulgated by United

B/902M110



Kingdom Class H Notam A155 on 2 March 1990,
and also issued as a Class I Notam. This change
was included in the 9 March 1990 revision of
Jeppesen Chart Notams, page E-54.

Company Intam QOG9448 was issued on 25
March 1990, at 0450 hours UTC, concerning the
amended frequency of the Chiltern NDB.

Both the relevant Chart Notam and Company
Intam were carried in the aircraft at the time of the
occurrence.

1.9 Communications
The serviceability of radio communications

systems was not a factor in this occurrence.

1.10 Aerodrome Information
Not a factor in this occurrence.

1.11 Flight Recorder
The aircraft was equipped with a Lockheed

Aeronautical Systems Digital Flight Data Recorder
(DFDR). A readout was conducted by the Bureau
of Air Safety Investigation (BASI) to determine
whether a flap placard limit speed exceedence had
taken place. The readout determined the
following:

• The recorded data quality was assessed as
very good.

• The incident take-off was positively
identified.

• The recorded Computed Airspeed (CAS)
exceeded 275 knots (the Flap 1 limit speed)
for approximately 2 minutes and 55
seconds with the flaps extended in the Flap
1 position. The maximum recorded CAS
during that period was 347 knots.

• Flaps were retracted from Flap 1 to Flap 0
at a CAS of 339 knots.

• The difference between the Captain's ASI
and the recorded CAS value would
typically be within 3 knots.

1.12 Wreckage and Impact Information
Not applicable.

1.13 Medical and Pathological Information
Not applicable.

1.14 Fire
Not applicable.

1.15 Survival Aspects
Not applicable.

1.16 Tests and Research
The Qantas B747-2/300 Flight Simulator was

used in an attempt to duplicate the flight profile of
VH-EBY on departure from London Heathrow.
The purpose of the exercise was to examine what

effect a crew change, as conducted on the incident
flight, would have had on the operation of the
aircraft.

By itself, the crew change generally appeared
to have little adverse effect. However, without
the problems caused by navigational error, and
ATC communications at a critical phase of the
departure procedure, the exercise proved to be of
limited value.

It was possible to show that the F/E should
have had little difficulty in reading the ASI on the
F/Cys instrument panel.

It was also considered that the green coloured
flap annunciator on the centre panel was
reasonably inconspicuous and could easily have
been overlooked by the crew, especially when
their attention was distracted by other events, or
by adverse ambient light conditions.

The flight path of the aircraft, using an
estimated wind component based on the actual
surface wind, was found to be consistent with
information provided by ATC.

1.17 Additional Information
Summary of interview with Technical Crew.

A meeting with the technical crew of VH-EBY
was conducted at the Qantas Jet Base on 30 March
1990 to investigate the circumstances surrounding
the departure of QF002A from London Heathrow
on 26 March 1990, and the subsequent exceedence
of the Flap 1 maximum airspeed limit. The crew
said the aircraft had carried out a normal take-off
from runway 27L at Heathrow on a Brookmans
Park 3G SID, with a requirement to reach 3,000
feet before 6 DME London. In accordance with
the SID, the aircraft was turned right to intercept
a track of 058 to the Chiltern NDB.

At that stage the Captain was in the left seat as
the non-flying pilot. The F/O was flying the
aircraft from the right seat. S/01 occupied the 1st
observers station, behind the Captain's seat, and
S/O 2 occupied the 2nd observers station at the
rear.

The navaids had been selected for departure as
follows:

NAV1 London VOR/DME
NAV 2 Burnham VOR
ADF 1 Chiltern NDB
ADF 2 Chiltern NDB

Prior to take-off S/O 1 had experienced
considerable difficulties in obtaining an ident on
the Chiltern NDB, finally getting a very weak
ident in the range mode.
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During the turn towards the Chiltern NDB the
F/O called for a heading of about 090. At that
point the speed mode was in IAS hold at
200 knots. The aircraft was turned to intercept
the 058 track. The needles did not move as
expected and the F/O began to think there may
have been something wrong.

The Captain looked at the ADF needles and,
although a little surprised, considered the heading
appropriate. He then changed seats with S/O 2,
at a height of about 5,000 feet, to give him
experience in support duties and R/T procedures.
Shortly after, the Captain heard London Control
ask 'where are you going Qantas?'. They were
told the aircraft was well south of Chiltern and
were given a radar heading of 040. At that point
the ADF needles were in confliction with the
reported position of the aircraft. Prior to
departure the Chiltern NDB had been tuned and
checked and had been subsequently identified by
three pilots.

London Control then said they had had a
similar occurrence earlier that day.

At about that time the Captain thought the
speed restriction of 250 knots was cancelled and
the aircraft cleared to Brookmans Park. He had
become concerned about the operation of the ADF
navigation equipment, particularly because they
had a long flight to Bangkok, including flight over
Russia. Because of this he had allowed his
attention to be distracted from the operation of
the aircraft.

The F/O recalled that London had said they
were 4 miles off track, cancelled the 250 knot
speed restriction and cleared them direct to
Brookmans Park VOR. Things had become very
busy, and he was concerned about the navigation
of the aircraft as well as assisting S/O 2 in
communicating with ATC. He was not sure if the
Command Airspeed Bug (CAB) had been moved
to the normal climb speed.

It was some time later that the F/E said the
flaps were still at Flaps 1. The F/O said he looked
down, saw the LAS was above 275 knots and
selected flaps up, probably at about 300 knots. He
immediately realised his mistake as the speed was
well above 275 knots. He said he turned and
instructed the F/E to log the exceedence. He
could not be sure of the exact speed but thought it
had been about 300 knots.

The Captain could not recall the aircraft
configuration, at the time of the occurrence, or
what the CAB was set to. He thought it would
have been set at Vftc+10 in line with his usual

practice, but could not recall if that was later
moved, and if it was, by whom.

The F/O was asked whether he had a target
airspeed during the climb. He said the climb
speed was 340 knots but he could not remember
the speed when the exceedence was noticed. He
had not thought it was as high as 340 knots. The
F/E had been carrying out his scan when he saw
the flaps apparently not retracted. He looked at
his panel and saw four green lights, glanced at the
ASI, realised there was an exceedence and
immediately told the F/O. He was very positive
the airspeed was either slightly over, or slightly
under, 300 knots. The Captain was asked if had he
given any thought to contacting Company
engineering, or returning to London, or carrying
out a visual inspection to assess for any damage.
He did not feel it was serious enough to warrant
any of these actions, the flaps were retracted,
nothing would be seen, and the aircraft was
handling normally.

There was limited discussion with the crew
about the occurrence, and it was left to the F/E to
enter the exceedence in the Tech Log. The
Captain did not consider the occurrence required
the submission of an Air Safety Incident Report as
he thought the Flight Data Recorder would be
pulled when the Tech Log entry was actioned.
None of the crew were aware of the leading edge
flap inspection criteria following a flap limit speed
exceedence. They also believed the exceedence
was in the order of 25 to 28 knots.

The crew were also unaware that the
frequency of the Chiltern NDB had been changed
from 279 to 277 Khz.

1.18 New Investigation Techniques
Not applicable.

The investigation was designed to examine:
• The circumstances leading to the

occurrence, and
• The events following on from that.
• Any matters arising from the investigation,

not contributing directly to the occurrence.

2.1 Pro-Incident
Although the aircraft was serviceable for the

intended operation, the FFRATS system was
inoperative. The technical crew were aware of this
factor.

The technical crew were operating on a 18 hour
delay to their schedule and had responded to a 0400
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hours call. Despite this, it is considered they were
adequately rested.

Prior to pushback the aircraft was issued with a
Brookmans Park 3G SID. That procedure, in part,
imposed altitude, speed and noise abatement
limitations on the aircraft during the departure. It
also required the aircraft to be navigated with
reference to the London, Burnham and Brookmans
Park VOR's, as well as the Chiltern NDB. Although
the procedure is not considered to be unusually
difficult, it nevertheless required crew co-
ordination of a high order to ensure a properly
executed departure. Prior to take-off, both ADFs
were selected to the Chiltern NDB on a frequency of
279 Khz. Some difficulty was experienced in
obtaining a usable signal prior to take-off. This
resulted in the NDB having to be positively
identified shortly after lift-off. Both ADF indicators
displayed apparently normal bearing information.

The crew were unaware that the Chiltern NDB
frequency had recently been changed to 277 Khz.
This information had been available to the crew in
the form of a Company Intam and a Jeppesen Chart
Notam.

In general, I.C.A.O. Annex 10 recommends a
minimum frequency separation standard of 3 Khz
to apply to aeronautical beacons operating in the
LF/MF frequency band. This is designed to provide
for protection from harmful interference. It is
considered that the Chiltern NDB met that
standard. However, the effect of the 2 Khz change
was to result in unreliable ADF indications when
incorrectly tuned to 279 Khz. This was because the
RF selectivity of the aircraft equipment could be
expected to have a band width of up to 3 Khz. This
effect was subsequently demonstrated by a
company aircraft deliberately selecting 279 Khz
whilst on the ground at Heathrow. A usable, and
apparently normal signal, was able to be received.

Shortly after take-off the 250 knot ATC speed
restriction was removed. As the aircraft
approached the final part of the turn to intercept a
track of 058 to the Chiltern NDB, the F/O found the
aircraft was apparently on a track of about 085 to the
NDB. Both the F/O and Captain accepted this as
being reasonable and the aircraft was rolled out on
a heading of 090. Had the Brookmans Park VOR
been selected at that stage the accuracy of the ADF
information would have been seen to be
questionable.

At an altitude between 4,000 and 5,000 feet the
Captain vacated his seat to allow S/O 2 to gain some
experience in the left seat. As the change was taking
place the F/O was effectively flying the aircraft on
his own. The F/E was required to move his seat aft
to facilitate the crew change. Disruption was also

caused to S/O 1. In the normal course of events this
would probably have had little effect on the conduct
of the flight, however, as S/O 2 entered the left seat,
at 0734 hours, he said he heard London Control
instruct the aircraft to turn onto a heading of 040.
When queried, ATC said the aircraft had passed
four miles south of the Chiltern NDB. A number of
exchanges took place between the aircraft and ATC
over the next 4 minutes, during which time the
aircraft was recleared to FL130, and instructed to
resume own navigation to Brookmans Park. At
0739 hours the aircraft was instructed to change to
the next ATC frequency.

The DFDR readout showed that at 0735:38 the
CAS reached the Flap 1 placard limit speed of 275
knots. The CAS continued to increase until at
0738:30 the Flap selector was positioned to Hap 0, at
a CAS of 339 knots. The maximum CAS recorded
during this period was 347 knots.

A comparison of the ATC transcript and the
DFDR readout shows that S/O 2 was almost wholly
engaged in communicating with ATC. The F/O
said he had been concerned about the navigation of
the aircraft as well as assisting S/O 2 in
communicating with London Control. The Captain
said he was concerned about the serviceability of
the ADF equipment. He was also poorly placed to
monitor the operation of the aircraft. The attention
of S/O 1 appears not to have been adequately
directed towards observing the progress of the
aircraft. Although required to provide backup
monitoring to the pilot not flying, the F/E also failed
to notice the flaps were still extended until almost 3
minutes after the aircraft had exceeded the 275 knot
limit.

When the F/E observed the flap limit had been
exceeded he immediately notified the F/O who
reacted instinctively by moving the flap selector to
the Flaps 0 position. The F/O said he then realised
his mistake in not reducing speed below 275 knots
prior to flap retraction. He then turned and
instructed the F/O to log the exceedence.

As manager of the flight, the Captain is
responsible for priority setting, allocation of tasks
and communicating with his crew. Breakdowns in
each of these functions contributed towards the
incident. At the time the Captain initiated the seat
change, the progress of the flight was apparently
quite normal, however, this changed when the
aircraft was advised of the navigational error. As a
result, the pilot flying (F/O) was faced with an
unreasonable workload. It would appear that task
shedding occurred as a consequence of this
overload.

The leadership grid included in the company
CRM manual describes leadership style in terms of
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two axes, concern for people and concern for tasks.
It would appear that in this incident the Captain
demonstrated a high degree of concern for the
training needs, and a lesser concern for the task.

Finally, although the company stresses that
CRM is a normal management principle, it is
possible that the crew associated CRM with
sudden, catastrophic events. Because this incident
developed relatively slowly, the crew may not have
immediately recognised the situation as one
requiring the conscious application of CRM
principles. CRM is sometimes perceived as a
method for coping with problems once they have
been identified. There may be a need for more
emphasis on CRM as a normal practice rather than
a stategy for dealing with obvious problems.

2.2 Post-Incident
The F/E said that after he had observed the 4

green lights (leading edge flap indicators) he
glanced at the airspeed indicator. He was very
positive the speed was either slightly over, or
slightly under, 300 knots. As a result, he logged the
exceedence as between 25/28 knots. The DFDR
readout indicated the CAS at flap retraction was 339
knots. The reason for this discrepancy could not be
positively determined.

When the F/O was told by the F/E that Flap 1
was still extended, he looked at the ASI and noticed
the speed was in excess of 275 knots, although he
could not remember what the actual airspeed was.
At that point the altitude of the aircraft was 8,780
feet He did accept that he had a target climb speed
of 340 knots, but said he could not recall if the CAB
had been moved to the normal climb speed. The
DFDR readout of CAS indicated the aircraft
reached a speed of 335 knots at 0736:24. The speed
remained within the range of 335-347 knots until
0738:30, when the flaps were retracted. This speed
range was considered to be consistent with the
aircraft being manually flown at the normal climb
speed of 340 knots.

The Captain, and both Second Officers were not
sure of the airspeed at the time the flap limit
exceedence was noticed.

From the evidence available, the rest of the crew
accepted the speed stated by the F/E. There was
apparently little or no discussion by the crew
concerning the event. The Captain said he had left
it to the F/E to enter the exceedence in the aircraft
Tech Log. The Captain was asked if he had given
any thought to carrying out an assessment of
possible aircraft damage, or of requesting Company
Engineering information to determine what options
were available to him. He said he did not regard the
exceedence was serious enough to warrant any
further action. This was despite no crew member

having any knowledge of what constituted a serious
flap speed exceedence.

All crew members, with the exception of S/O 2,
had completed a Cockpit Resource Management
Course (CRM) within the proceeding nine months.
Consequently, they would have been aware of the
basic concepts of group behaviour, and in
particular, the dangers of 'Group Think'. It is
considered that a number of the eight main
symptoms of 'Group Think' affected the ability of
the crew to act effectively after the occurrence.
These symptoms were:

• Rationalisation
• Peer Pressure
• Self-Censorship
• Unanimity

It is considered that a reasonably accurate
assessement of the airspeed during the occurrence
could have been determined had the Captain
gathered and analysed all of the available
information at the time. By so doing, the
seriousness of the incident would have been far
more apparent to him, and may have affected his
subsequent actions. As it was, the Captain did not
regard the occurrence warranted the submission of
an Air Safety Incident Report. He considered the
Flight Data Recorder would be removed for reading
once the Tech Log entry was actioned at Bangkok.

2.3 Other Matters Arising from the
Investigation

1. The Tech Log entry was actioned by ground
engineering at Bangkok and the appropriate check,
for a less than 30 knot exceedence, carried out. This
involved a relatively simple inspection of the
leading edge flap system.

The inspection procedure did not require the
DFDR to be removed. However, had an Air Safety
Incident Report been submitted, the exceedence
would have resulted in the immediate removal of
the DFDR. The Company Flight Operations Policy
and Administration Manual (FOPAM) defines an
Aircraft Incident as 'Any occurrence other than an
accident associated with the operation of the
aircraft that affects or could affect the safety of the
operation of the aircraft'. The FOP AM also defines
when an incident will be reported.

Although it is considered that this particular
occurrence dearly needed to be reported, it is also
felt that the Incidents and Accidents section of the
FOP AM failed to provide sufficiently clear
guidance to the Captain.

2. Because the reported exceedence was less than
30 knots, no engineering requirement called for the
DFDR to be removed, or for the exceedence to be
reported to the company Safety Department.

B/902/3110



As a result, the aircraft continued in service,
passing through a number of intermediate ports
until the DFDR was removed from the aircraft in
Melbourne on 28 March 1990.

The decision to remove the recorder resulted
from the flap limit speed exceedence becoming
known to the Safety Department, by chance, at a
Company management meeting reviewing

departure delays.

3. The Chiltern NDB frequency change was
promulgated by U.K. Class I and Class n Notam on
2 March 1990. This change was also reflected in the
9 March revision of the Jeppesen Chart Notams. No
Qantas Intam was issued until 25 March 1990. It is
considered that this delay, although not
contributing to the occurrence, was unsatisfactory.

3. CONCLUSIONS

3.1 Findings
1. The flight crew were properly certificated and qualified to conduct the flight.
2. The aircraft was properly certificated and maintained in accordance with approved

procedures.
3. The aircraft was loaded in accordance with prescribed limitations.
4. The Full Flight Regime Auto-Throttle System was inoperative for the flight. As a result,

flap placard limit speed protection was disabled.
5. The frequency of the Chiltern NDB had been changed by 2 Khz to 277 Khz. The change

had been correctly notified by Class 1 and Class 2 NOTAM, Jeppesen Chart
NOTAM and by company INTAM. The aircraft equipment was capable of receiving an
apparently usable ADF signal within 3 Khz of the selected frequency.

6. Both ADF receivers in the aircraft were incorrectly selected to 279 Khz.
7. The aircraft failed to track to the Chiltern NDB due to inappropriate ADF bearing

indications. The tracking error was detected, and reported, by ATC during a change of
crew positions.

8. The Captain disregarded standard company procedures by electing to vacate his seat,
below a height of 5,000 feet. His position was taken by a relatively inexperienced
Second Officer.

9. The Captain failed to adequately monitor the progress of the flight after vacating his
seat.

10. S/O 2 encountered conditions beyond his level of experience. As a consequence, he was
unable to provide an adequate level of support for the handling pilot.

11. The First Officer became task saturated and failed to retract Flap 1 before the aircraft
reached the Flap 1 limit airspeed of 275 knots.

12. The maximum recorded airspeed (CAS) with Flap 1 extended was 347 knots.
13. Flap 1 was retracted at an airspeed (CAS) of 339 knots.
14. Both F/E and S/O 1 failed to adequately monitor the progress of the flight during

the departure.
15. No injuries were sustained by passengers or crew.
16. No damage was sustained by the aircraft.
17. The Captain did not submit an Air Safety Incident Report on the occurrence.
18. The FOP AM did not adequately address the requirements for the submission of an Air

Safety Incident Report, nor provide proper guidance to the Captain as to his
responsibilities following the occurrence.
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3.2 Factors
1. Flap placard limit speed protection, as provided by FFRATS, was disabled.
2. Both the Captain, and other crew members, failed to adequately study the pre-flight

Notams issued for the flight. As a result, the flight crew were unaware of the amended
frequency of the Chiltern NDB.

3. The Chiltern NDB was incorrectly selected.
4. An NDB tracking discrepancy was accepted by both the Captain and F/O approaching

the Chiltern NDB. No attempt was made to utilise other radio navigation aids to test
the reliability of the ADF indications.

5. The Captain initiated a seat change with a relatively inexperienced Second Officer, at a
critical phase of the departure.

6. Due to his physical location in the cockpit, the Captain was unable to adequately
monitor the operation of the aircraft after the seat change.

7. The workload of the handling pilot (First Officer) was excessive, due to:
Undetermined navigational error
Conflicting navigation information
Having to assist the Second Officer with radio communications
Changes to ATC clearance requirements
Very limited assistance from the non-handling pilot.

8. The attention of the non-handling pilot (Second Officer 2) was primarily channellised
into coping with radio communications concerning the failure of the aircraft to track
over the Chiltern NDB, and subsequent control instructions.

9. The attention of the Captain was distracted from the operation of the aircraft by his
concern about the serviceability of the ADF systems, and their possible effect on the
conduct of the flight.

10. The attention of Second Officer 1 was inadequately directed to the operation of the
aircraft. As a result, she had effectively removed herself from monitoring the progress
of the flight.

11. The Flight Engineer failed to adequately monitor the operation of the aircraft during the
departure procedure. He did eventually observe Flap 1 had not been retracted, and
immediately notified the First Officer.

12. The First Officer carried out a spontaneous improper action in immediately retracting
the flaps without reducing airspeed to within the placard limit.

13. The Flight Engineer misread the indicated airspeed, at the point of flap retraction, as
being about 300 knots. The DFDR readout showed the CAS was 339 knots. He, as
distinct from the rest of the crew, was very positive he had read the airspeed accurately.

14. The First Officer, although flying a target airspeed of 340 knots, rationalised his
perceived error by accepting the lower airspeed stated by the Flight Engineer.

15. The Captain accepted the speed stated by the Flight Engineer. He made no attempt to
try and positively establish the speed of the aircraft at the time of the occurrence.
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4. RECOMMENDATIONS

1. It is recommended that the Qantas Flight Operations Policy and Administration Manual
(FOPAM) be revised so as to provide a more specific interpretation of what constitutes an Air
Safety Incident, and the notification responsibilities resulting.

2. It is recommended that Qantas Air Safety Incident reporting procedures be revised so as to
provide for two classes of Incidents:

(a) Immediately Notifiable Incident. All incidents which could be considered by the company
to require the immediate initiation of investigation procedures. Details required to be
notified to the Safety Department upon arrival of the flight at the next landing point.

(b) Incident. All other incidents requiring less timely notification, but no later than 48 hours
after the event.

3. It is recommended that ground engineering procedures be revised so as to require the
immediate notification to the Safety Department of any exceedence of airframe limitations
recorded in the aircraft Technical Log.

4. It is recommended that the FOPAM be revised to require the Captain of the aircraft to occupy a
pilot seat whenever the flaps, speed brakes, or landing gear, are extended during the arrival or
departure phases of a flight, except in an emergency.

5. It is recommended that all pilot seat changes be made only when the auto-pilot is engaged.

6. It is recommended that the circumstances of this incident be used as a basis for inclusion in the
Line Orientated Flight Training (LOFT) program.

7. It is recommended that the Bureau of Air Safety Investigation inform the United Kingdom Civil
Aviation Authority of the results of the investigation, concerning the potential effect of minor
changes to Non-Directional Beacon frequencies.

8. It is recommended that a Company investigation be conducted to determine why an Intam
concerning the amended frequency of the Chiltern NDB was not produced until 25 March 1990.

9. It is recommended that the company CRM training program be modified so as to place more
emphasis on CRM as a normal practice, rather than a strategy for dealing with obvious
problems.
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APPENDIX 'A1

UK and Ireland Class I Notams

UKClassIINotamA155

Jeppesen Chart Notams page E-54

Intam QOG9448 issued 25/3/90

Attachment B to Part II, ICAO Annex 10, Vol 1

Captain's Voyage Report 27/4/90
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Prepared at AETN Date/Tiaes 25 MAR 0001 1990 *y CBS

BRITISH ~ifii.ssr«MEGA, & DECCA ROUTE * GENERAL INFORMATION. | »ITLI,STIW

-,ondon, Scottish, Shannon FIRa/UIRB. Channel Islands CIR. j Ai
7or Shanwiek FIR/OCA see Bull PI I

Note. Last update incorporated into Area A Bulletins is A90395
- - • • — •

Explanatory notes:
j I/ Bulletins include info effective within 7 days. Pemanent info is
i included for 21 days from initial entry* la.«t date of inclusion is
I stated in brackets at the end of an entry e.g. (PISSEP).
1 2/ Route & General Information. Bulletins a/ include info on VOR.TACAN
j DME NDB/LOCATOR facs (except faoo only for ua* at a particular AD)
1 and b/ may include AD info affecting more than one AD.
i 3/ Information on Air Navigation obstructions - o«e Bulletin AS.
4/ Dacca Info for ALL areas will be published either as an update

or forward planned maintenance on THIS bulletin.
S/ telephone enquiries • CM. AZ8 LONDON <OD 74S
«/ I«8ui21ff authority for UK Class I NOIAW - CM. AM LONDON (01) 74S-3450. j

ONEGA, OMEGA/VLF & DBCCA

OMECA Polar cap disturbance coanenoed en 20 MAS 0500. Errors aay exist
on polar path signals on all freqa. 10.2khz signals may be be *?,
error 2/3 of a lane or more. (KFDC A13/90)

DECCA Irish Sea Fisheries Board Chain Ch 7D. Red station opr f%
rea«rv« aerial on reduced power, check red lane numbers CD2CPKG
160905) (DECCA 027/88)

UK £ IRELAND NAVAIDS (Listed Alphabetical

*8HD' VOR 3E-UUTHEAD: til 06 APR IflOO freq 112.700nhc Withdrawn. Test
transmissions using ident "TST* may taJce place for calibration S
fit chit purposes only. NDB 'BUD' * DNE Ch74X renain in ave
<IIA7l/90+A645/89>
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'SIC* VOR BIGGIN: 09 APR 0900 Til 01 JUN 1800 tanp psn N5119.93
E00002.32 Freq 115.250 (?req ll_5>100 nay opr on test 'TST')

'CRT' NDB CXZLTCRMi opr on new fr̂ Q 277.0 kh»." (̂ IAlSS/90)(?04APR)
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UNITED KINGDOM NOTAM A153-A160/1990

Information Date:

2 March
153
154
155
156
157
158
159
1CONational Air Traffic Services

Aeronautical Information Service (AIS 1c)
Control Towor Building, LONDON/Heathrow Airport
Hounslow, Middlosox TW6 1JJ
Telephone 01-745 3455 Fax 01-745 3453
Distribution 0242-235151
Telex 22807 AFTN EGGNYNYX

NOTES:
(i) All timos are UTC.
(ii) Reforancos are to the UK AIP. This publication

should be ANNOTATED IMMEDIATELY.
Information, whore applicable, should also bo
used to amend appropriate charts.

PERMANENT NOTAM

A153 Birmingham Airport

1 From 5 April 1990, Birmingham Approach, VDF and Radar operating on frequency
120.500 MHz will be replaced by 131.325 MHz.

2 All other details remain as published.

COM 2-8 (8 Mar 90).
RAC 3-2-18 (8 Fob 90).

A154 Blackpool Airport

1 The frequency of NDB(L) "BPL" has been changed from 278.5 kHz to 276.5 kHz.

2 All other details remain as published.

3 NOTAM I: Domestic EGTT B232, International B422 is cancelled.

COM 2-11 (8 Mar 90). (ER/ATS)

A155 Chlllem NDB

1 The frequency of NDB 'CHT has been changed from 279 kHz to 277 kHz.

2 All other details remain as published.

3 NOTAM I: Domestic EGTT A775, International A856 is cancelled.

COM 2-19. (6 Mar 90).
RAC 3-4-7-2-15 (14 Dec 89). (ER/NA)



E-54 16 MAR 90 CHART NOTAMS JEPPESETJ

TERMINAL CHARTS

EUROPE
SRA IAP changed to: Climb STRAIGHT AHEAD
to 3000' (2326') rwy 14, 3000' (2361') rwy 28.
3000' (2338') rwy 32. or as directed by ATC.
Le Havre, France. (Octeville) Until 24 MAR 90
IAP L rwy 23 avbl as follows: if local altimeter
setting not avbl use Deauville altimeter setting;
apcfi proc mandatory followed by circle-to-land
(night NA) with increased mims: CAT A MDA(H)
1000' (688'). VIS 1600m. CAT B MDA(H) 1020'
(708'). VIS 2000m. CAT C MDA(H) 1120' (808').
VIS 2800m.
Leiden, Netherlands. Uln IAP ILSDME rwy 23
(chart 11-1) suspended.

• Umnos, Greece. Until aprx 8 APR 90 NOB 'DO'
u/s.
Limoges, France. (Bellegarde) Until 1 APR 90
holding LECAR (chart 10-2A) and IAP L rwy 04
(chart 16-2) unuseable Mon-Fri 1900-2230 Sat
Sun & HOI 0900-1800.
London, U.K., (City) STAR LYD 10 ARR avbl by
ATC only.
London, U.K.. (Heathrow) For a trial period
Arrival/Departure ATIS "Heathrow Info* on 133 07
(5) avbl. PTO.
During trial period Departure ATIS on 121.85 not
avbl. New ATIS will also best on Bovmgdon VOR
'BNN' and Biggin VOR 'BIG'.
Until aprx 22 DEC 90 WIP to resurface rwy 09L-
27R during nights, for details see chart 10-9 Al.
For rwy 09L-27R CL and TDZ deleted.
Ufn rwy 05-23 turn-off block 73 to 74 clsd.
Chillem NDB 'CHT freq chgd to 277 KHz.
Until aprx 30 MAR 90 blocks 56 and 76 clsd.
London, U.K.. (Stansted) Until 30 APR 90 SRA
rwy 05-23 not avbl.
Act! carrying out practise instrument approaches
will not normally be cleared to descent below
2500' (Slansted QNH) until estbld on final
approach track within the Slansted CTR unless
the pilot requests earlier descent, until 1 JUN 90.
Until 27 MAY 90 WIP in two phases to construct
a new entry/exit twy at the thr rwy 05. For details
see chart 30-9B/30-9C.
Luton, U.K.. Until aprx 30 APR 90 rwy 08-
26 TDZ u/s ufn.

• Until aprx 31 MAR 90 ILS LOG rwy 26 u/s.
Until aprx 31 MAR 90 ILS GS rwy 26 u/s.

• Luxembourg, Luxembourg, Until aprx 1 APR 90
TVOR 1UX' u/s.
Lyon, France. (Satolas) App frrq 128.00 chad to
127.95MHz.

• Madrid, Spam. (Barajas) Rwy 15-33 dsd 24. 25.
31 MAR 0930-1830Z. 28 MAR 2300 - 29 MAR
0500Z. 29 MAR 2300 - 30 MAR 05002. 1 APR
0930 - 1830Z.
Madrid. Spain. (Getafe) Ufn ILS rwy 05 u/s.
Madrid, Spain. (Torre/on). Until aprx 9 APR 90
VORTAC TJZ- VOR part u/s.
Malaga, Spain. SIDs. During unserviceabilily of
Malaga VORDME only the initial phase of SIDs
in use, ATC will issue complementary clearance
using radar vectoring and/or alternate
navigational aids.
Ufn VORDME 'MGA' u/s.
Malta. Malta. (Luqa) Until 31 MAY 90 stands 2-8
on apron 9 dsd.

Manchester, U.K.. Until 23 MAR 90 twy Link C
dsd.
From 18 MAR until 23 MAR 90 nightly 2230-
0600Z rwy 06-24 dsd.
Marina Di Campo, Italy, Until aprx 31 MAY 90

. apt clsd.
Maubeuge, France. (Elesmes) From 19 MAR
until 23 MAR 90 VOR 'MGE' u/s.
Milan, Italy. (LJnate) Uln IFR general aviation
with prop and turboprop acft allowed only daily
2000-0530Z.
Milan, Italy. (Malpensa) Until aprx 31 DEC 90
parking stands D8 and 09 clsd.
Ufn rwy 17R-35L cted.
Mont-De-Marsan, France. Until 19 MAR 90 ILS
rwy 27 ops on test, useabte with restr.
Mos|o«n. Norway. (Kjaerstad) Rtenes LCTR 'MS'
relocated to N654944 E0131602. facility name
chgd to Mosjoen.
Mostar, Yugoslavia. SIDs 10-3. BERAX 2E
DEP redesignated BERAX 2G.
Nantes, France, (Chateau-Bougon) Until 17 MAR
90 btn 2100 and 0530Z rwy 03-21 avbl with 5
min PN, btn 0700 and 1700Z with 15 mm PN.
During day if CEIL/VIS lower than 30072000m
precision apcfi suspended.
Naples, Italy. (Capodicruno) SIDs rwy 06.
minimum dimb gradient raised to 330Vmin until
leaving 2300'.
Uln ILS OM rwy 24 u/s.
Ufn twy R1 u/s.
Ufn ILS GS rwy 24 u/s.
Narvik, Norway. (Framnes) Until aprx 31 MAY 90
twy C dsd.
Newcastle, U.K.. Ufn TDZ and supplementary
CAT II lighting rwy 25 not avbl.
Nice, France. (Cole d'Azur) Until 31 MAR 90
mims raised: IAP LOG rwy 05L (charts 11-3 and
11-4) OCA(H) CAT A+B 373' (3601 MOA(H)
380'(3671. VIS unchgd; ILS LOG (GS out) * tgA'
DME (charts 11-1 and 11-2) OCA(H) CAT A-D
373-(3601. MDA(H) 380X3671. VIS CAT A
1500m, CAT B 1600m. CAT C 1850m. CAT 0
2200m; dde-to-land with prescribed flight tracks
to rwy 23L (chart 19-1) MDA(H) CAT A
510'(4971. VIS unchgd.
Northolt, UK.. Chiltam NOB 'CUT freq chgd to
277KHZ.
Nurnberg, Germany. SIDs 10-3A. WUR 2M OEP,
V-break Eriangen R-275/15 DME fix - Wurzburg
VOR. MEA 5000- established.
Until aprx 31 DEC 90 twy H dsd.
Until aprx 31 DEC 90 twy G dsd.
Ohrid, Yugo. Apt dsd ufn.
Oslo, Norway. (Fomebu) SIDs 10-3G. WITTY 1B.
2A DEPs. WITTY coords should read N592S.9
E00958.6.
Until aprx 31 DEC 90 rwy 01-19 dsd to jet acft.
Until aprx 31 MAR 90 twy E1 dsd.
Oslo, Norway. (GanJstmoan) Ufn ILS GS rwy 19
u/s.
Oulu, Finland. Twy shown under construction
now in opnl use.
Palermo, Italy, (Puma Raisi) Until aprx 19 MAY
90 twy L dsd.
Pamtors, France. (Las Pujols) Until 5 APR 90
AFIS not provided; IAP L rwy 10 straighUn NA.
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ATTACHMENT B TO PART H. — CONSIDERATIONS AFFECTING
THE DEPLOYMENT OF LF/MF FREQUENCIES AND
THE AVOIDANCE OF HARMFUL INTERFERENCE

1. Particularly in areas of high density of NDBs it is
recognized that efficient planning is essential in order to-
a) ensure satisfactory operation of ADF equipments, and
b) provide the most efficient usage of the limited freauencv
spectrum available for the NDB service. It is axiomatic that
regional meetings will so plan facilities as to ensure that all
facilities will receive the best possible protection from harmful
uterference Nevertheless, in certain regions, congestion of
facilities has been such that regional meetings have had to plan
in terms of a minimum protection ratio.

* " *"* plaaa'a* consideration of

Frequency difference

a) the possibility of reducing the number of NDBs
required, by co-ordination of system plans;

b) the possibility of reducing the coverage where a lesser
grade of service than that obtainable within the rated
coverage is acceptable;

c) the characteristics of ADF equipments in use;

d) the atmospheric noise grades, appropriate to the area
concerned;

e) ground conductivity;

0 interference protection required at the edge of the rated
coverage. «KI«WU

Of the foregoing factors, that which is most susceptible to
improvement of a technical land is c).

2. The 1979 World Administrative Radio Conference
adopted regulations concerning the assignment of frequencies
for aeronautical radio beacons operating in the LF/
MF frequency bands. A minimum protection ratio
(wanted/unwanted signal ratio) of 15 dfi Is to be used astoe
basis for frequency assignment planning (RR 2854) The
following data concerning the attenuation characteristics of
ADF equipment was used in the EUM region to aid in the
frequency assignment process:

Frequency difference
(kHz)

0
1
2
2.4
3
3.6
4.3

ANNEX 10 — VOLUME I

Attenuation
(dB)

0
1
6

10
20
30
40

S
6
7

Attenuation
(dB)

50
65
80-

Tbe above figures (or distance separation criteria derived
from them) have also been applied in other regions in deter-
mining the minimum protection ratio.

Where a bearing accuracy of plus or minus 5 degrees is
required at the edge of cover, a minimum protection of 15 dB
by day should be used as the basis for LF/MF channel assign-
ment planning.

3. In view of the fact that in many regions there is a need
. to improve the planning criteria it is considered that the main
source from which improvement can be derived is recognition
of higher attenuation figures than those given above. Regional
meetings are accordingly advised that, when the congestion is
such that the use of the above figures no longer permits
efficient planning of the LF/MF frequency spectrum avail-
able, the following figures represent from a H-fnmVgi point of
view the ben that can be accepted in determining distance
separation criteria:

Frequency difference

0
1

-3 -
5
6

Attenuation
(dB)

0
6

- 35
65
80

When using these figures, it should be noted that the RF
selectivity of modern ADF equipment is in general better than
these figures and that, while the RF selectivity of older ADF
equipment is not better than these figures, consideration of the
dynamic characteristic of these older equipments shows this to
be better. It could therefore be expected that frequency
planning based on the new figures would considerably
improve the service provided to users of modern equipment,
and would not materially reduce the service presently provided
to those aircraft using the older equipments.

Nevertheless, in their planning, regional meetings would
need to consider this question most carefully.

4. It is further noted that, in certain regions, many NDBs
are used with voice channels and that this usage is aligned with
the Note at the head of Pan I, 3.4.6. It is expected that
regional meetings will take this fact into account when
establishing criteria for frequency planning.
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APPENDIX 'B'

Jeppesen SID Chart 10-3B, London Heathrow

Computed ground track of VH-EBY generated from

digital flight data recorder

Flight Simulator data, estimated ground track of VH-EBY

B747 Standard Take-off procedures
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.TV JEPPESEIM
Ixoolmm P«rfc Dtp AH Dwyi, IONDON Control 125.80

llP.«rv LONDONControl 128.90

)Daren LONDON, U.K.
HEATHROW

TRANS ItVEl BY ATC
TRANS AIT: «XXT

GENERAL INSTRUCTIONS
All SIOs include noise prelerenlial routes Initial
climb straight ahead lo 580 QNH (500 OFE) Cross
appropriate Noise Monitoring Terminal at a mini-
mum ol 1080 QNH (1000 OFE). thereafter main-
tain a minimum climb gradient ot
243 |ior nm (4":.| to 1000

Gnd speed -Kls
243' per nm

75
304

100
405

150
608

200
810

250
1013

300
1215

Cruising levels will be issued alter lake-oil by Lon-
don Control.

R 1R(NT 1^
5.7. TNT I

N5303.?~w6~OI 40.1

BROOKMANS PARK. OAVENTRV
(RWY 27R/L423)

TAKE-OFF
Brookmans Park Three Foitrot (BPK 3F)

Daventry Three Foxtrot (DTY 3F)
Rwy 27R: Straight ahead, intercept Bumham R 122
by London 4 DME (in. proceed towards Burnham
VOR Thence

Brookmans Park Three Golf (BPK 3G)
Daventry Three Golf (DTY 3G)

Rwy 27L: At MR ILS MM turn RIGHT, intercept
Burnham R-122 by London 3 DME fix. proceed to-

- wards Burnham VOR. Thence
Brookmans Park Two Hotel (BPK 2H)

Daventry Two Hotel (OTY 2 H)
Rwy 23; At London 2 DME fix turn RIGHT, inter-
cept Bumham R-122. proceed towards Burnham
VOR Thence

DEPARTURE
Brookmans Park (BPK 3F. 3G. 2H)

Al London 6 DME lix turn RIGHT. 058 bearing lo
Chillern NDB. turn RIGHT, intercept Brookmans
Park R-247 inbound lo Brookmans Park VORDME
then along airway R-123/ R 12 (easlbound).
Cross London n 302 above 3000. Chiltern NDB
above 4000 . Biookimms Park VODOME at 6000

Daventry (DTY 3F, 3G, 2H)
Al London 7 DME lix turn RIGHT, follow Burnham
R 359. intercept Bovingdon R-230 inbound to Bo-
vingdon VORDME. continue on Bovingdon R-050
to Bovingdon 5 DME lix. then turn LEFT on Daven-
try R 130 inbound to Daventry VORDME. then
along airway A 2. A-47. B-3. B 4. A-20 (north-
bound) Cross Bumham VOR (London 8 DME lix)
above 3000 . Bovingdon VORDME and Bovingdon
S DME lix at 6000

f~BOVIN«>ON~|
|°113.75BNN|

NsT43.5WOOO~3J.9

BROOKMANS PARK. DAVENTRY

BROOKMANS PARK. DAVENTRY
(RWY 09R/L ft OS)

TAKE-OFF
Brookmans Park Two Juliet (BPK 2J)

Daventry One Juliet (DTY 1J)
Rwy 09R: Al 27L ILS MM (London R-135/2 DMF
lix) turn LEFT. 054 track Thnnce

Brookmans Park Two Kilo (BPK 2K)
Daventry One Kilo (DTY 1K)

Rwy 09L: Al London R 119/1 3 DME lix turn LEF1
054 track. Thence

Brookmans Park Two Lima (BPK 2L)
Daventry One Lima (DTY IL)

Rwy 05: Straight ahead Thence
DEPARTURE

Brookmans Park (BPK 2 J. 2K, 2L)
Intercept London R-076 to Kilba Int (London 11 DME
lix). turn LEFT, intercept Brookmans Park R-200 in
bound to Brookmans Park VORDME. then along
airway R-t23/n-12 (eastbound) Cross Kilba Int
(London 11 DME Iix)above3000 .Brookmans Park
VORDME at 6000

Daventry (DTY 1J.tK.1L)
InterceptLondonR-076toKilbaIntlLondon 11 DME
lix). turn LEFT, intercept Biggin (BIG) R-334 lo Buz-
ad Int. then turn LEFT on Daventry R-130 inbound In
Daventry VORDME. then along airway A-2. A-47
B-3. B-4. A-20 (northbound) Cross Kilba Int (London
11 DME lix) above 3000 . Biggin (BIG) 30 DME lix ai
6000

SPEED CONTROL PROCEDURE
Speed limit 250 KT IAS below FL 100

unless otherwise cleared by ATC

|®|Noise monitoring terminal

I

MUM
NSJJHJWpOOlJ.e
Above 3000' '

CH4MGCS BPK JE. 2G •nd D1T 2E. 2O dep«rlu.n rnieugnited BPK 31. 3G <nd DIT V. 3C. ©JfPPISEN SANDCRSON. INC.. 1983. 1989. All RIGHTS RESERVED



FLRP QVERSHEEfcJ;INCIDENT
BCHLE BRIO LINES;4NhHPRRf
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rtmtit NUHHR = i SI FIR I (HRIt; 1 FINISH 3015 HELP



BNN

RUN'

BPK

1 H D . 7

fir
334.0

110 .3
03.5

EPM
316.13
O

OCK
115 .3

BIG
115.1

110
* \ ,-•
DIT
:HO
JT 3H3176

i
rUEl. 139151 1

:G 15.7 |

5AT/Tf 7/ 7 1i

1 :55 Iv 1
13 Mfv -:D

>

UIND 330/ 6

CL BS ..35006

^15 30000

GIHH H32H

F TEMP 7 .8



2
8
i 747

OM/FCTM JUNE/84

STANDARD TAKEOFF
INCLUDES NOISE ABATEMENT

CLIMB THRUST SETTINGS
PW Above 280.000 BRW

AT VFFR - Mai Climh Thrust
Al Flaps Zero - Climb Thrust

Mow 280.000 BRW
At VFFR • Climb Thrust

Ml Furl Rating Takeoff
At VFFR - Man Climb Thrust
At Flaps Zero - Climb Thrust

Rating 1 takeoff
At VFFR - Ckmb Thrust

NOTf: Ma* Climb IhrusI rray be required lo Mm
Enrtwt? AttttiHtr at some loc

Cl

**

3
hi

i
ai
B

iit ^ *̂»

Accelerate to Em Jute
Climb Speed

On Speed Schedule initiate
Flap Retraction to Zero
Set Climb Thrust (or Max Climb Thrust at reqd)
Continue Climb to 3000 ft HAA at VFTC + 10 v

Complete AFTER TAKEOFF Checklist

• Reduce ROC
(500 fpm
minimum)

TAKEOFF FLAP RETRACTION SCHEDULE
T/OFLAP20

AlVFFR M
VFFR » 20 . . . .
VFFR » 40 . . .
VFf R » 60 (Vf TCI

AlVfFH
VffB « 20
VFFH » 40
(VFTCI-

• At iMighn rtKM 350 000 kg tend with Flap 01 do not
MCMd 1B' tank uM* VFTC « 20 knot.

1000ft
HAA i....

Above 800ft HAA
OR

Specified Cleanup Height

Clos»-in Turn
OR

Mm* Gradient Climb to
Specified Cl»*n-up Height

Accelerate
To Enroute
Climb Speed

• Rollout

Maintain:
• Takeoff flap setting
• V2 + 10
• Maximum bank 30*

1000ft
HAA

800ft
HAA or
Obstacle Clearance

\ Height
Maintain:

• Takeoff flap setting
• V2 + 10

3000ft
HAA

IV2+10

Set takeoH thrust
by 80 tits • Rotate smoothly

to initial climb attitude

• P os i live rat* of climb
• GMT up



APPENDIX 'C'

Digital Flight Data Recorder Readout

B/902M110
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APPENDIX 'D'

B747-338 Maximum Airspeed Limits

B747 Mach Airspeed Indicator Diagram

B/902/3110



MAXIMUM AIRSPEED LIMITS

FLAP PLACARD SPEEDS

VFE (Knots IAS)
Flap Portion 1 • 275 Kt

5 - 250
10 - 238
20 • 231
25 • 205
30 • 180

LANDING GEAR OPERATING

VLO
MLO

270 Kt (IAS)
.82

LANDING GEAR EXTENDED

• 320 Kt (IAS)
• .82

:::::: Hi j:: j':JT! il) HJ : S: j-jffij-:]]-™
• - • • • • • * • * • • . .4 • * *•*•! *^T_| i i i if... .......

240 , 280 320 360
*

INDICATED AIRSPEED ... Knots

400

NOTE: 1. VA i* the maximum tpeedat which full application of rudder, elevator or
aileron will not oventreu the aeroplane.

NOTE: 2. VMO it the speed which will not be deliberately exceeded in any flight
regime.

NOTE: 3. AVXFUEL VMO applicable to airplane* with number* 1 A 4 auxiliary
extended range fuel tank*. Select aux fuel VMO until fuel in thete
tank* i* expended.

2-2 -6 10 June 1976



AVIONICS

FLIGHT INSTRUMENTS
CONTROLS & INDICATORS

!•'•
\ :

MAXIMUM OPERATING AIR
SPEED POINTER

Displays

INDICATED AIRSPEED POINTER

Displays indicated airspeed de-
rived pneumatically from pitot
static pressures.

COMMAND AIRSPEED BUG

Set by autothrottle (A/T)
speed selector.

MACH A/S WARNING SWITCH

NORM — Tests maximum air-
speed warning (no Aux 1 & 4
or Res 2 & 3 fuel)

AUX FUEL - Tests airspeed
warning for lower setting
when Aux 1 & 4 or Res
2 & 3 fuel is carried.

PILOTS' PANELS

OVERHEAD PANEL
(EBJ & later. EC Series & SP)

MACH NUMBER INDICATOR

Displays computed macn
number from central air data
computer. Yellow flag covers
digits when central air data
computer or macn indicator
fails.

INDICATED AIRSPEED SCALE

Linear from 60 to 250 knots
only.

MAX AIRSPEED WARNING
SWITCH (EBJ & Later. EC
Series & SP)

NORMAL — Position usad
when aux 1 & 4 or Res
2 & 3 fuel tanks are empty.

AUX FUEL - Position used
whenever fuel is present in
Aux1&4orRes2&3
tanks. The maximum oper-
ating airspeed pointer will
be reset to indicate the
maximum operating
airspeed of 310 WAS on
JT9Dor342KlASon
RB211.

' MACH AIRSPEED INDICATOR AND WARNING TEST

1 October 1989 06.30.01 ;
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Recorded Speech Transcript, VH-EBY

B/902/3110



/o

Miami Air Traffic Sen/ices CAA IB COKFZDEHCS

RECORDED SPEECH TRANSCRIPT

OUT to

Sheet No 1 of..4., steels

Ftte 6X/UW079T

Beacon for Extract

Extract raforanoa No

fraurt statim

INCIDENT
AIRCRAFT: OFA 2k

3(SUSJBCT AXXCRATT ONLY)

LONDON (HEATHROW) AIRPORT

HEATHROW TOWER

Frequeacy or reicpnme

Facility

Opcrctloo of

Nrtod CoMrad by Extrwt

.5 MH*

AERODROME CONTROL (TOWER)

CONTINUOUS

frm..0720..i*..0732..uit.Jtarcb 26,1990

Offtcw i/c.

IATCC TmMrlptlflB Unit
AMM^B ttlC

Lonton Air Trtf f 1e Coetml Geatre

HMtt U879AI

• I 10'3!>«d

Dtta April 5, 1990

DDb



itional Air Traf" *. Services

5CORDED SPEECH TRANSCRIPT TEXT SUBJECT! AIRCRAFT QFA 2A

ui
«•

CAA III CONPIDENCR

i
StMt 3 6f 4 Sh»tl

trtrMt tef. «o- 3

..1
le
1
2
3
4
5
€
7
8
9
0
1*%2
3
«*
5
£D

L7
L8i Ai»
tonE j.
12c>so
14
>5
>6
>7
LO:8
!9
inV
t l
10• 1

(3
14
15

Col. 2

To

QFA 2A

HEATHROW TOWER

QFA 2A

HEATHROW TOWER

HEATHROW TOWER

QPA 2A

HEATHROW TOWER

QPA 2A

HEATHROW TOWER

Col. 5

Prom

HEATHROW TOWER

QFA 2A

HEATHROW TOWER

QPA 2A

QFA 2A

HEATHROW TOHBR

QFA 2A

HEATHROW TOWER

QFA 2A

Col . 4

Recorded Intelligence

(0720)

QA1TAS TWO ALFA YOU HAVE MISSED YOUR SLOT TIME
I'LL GET YOU THB NEXT AVAILABLE

QANTAS TOO ALFA ROGER

(0721)

QANTAS TWO ALFA SLOT TIME EBRO SEVEN THREE
2ERO

QANTAS TWO ALFA THAJfKYOU

(0722)

QANTAS TWO ALFA YOU WANT US TO KEEP TAXIING
STRAIGHT UP ON THB RIGHT

YES STAY ON THE RIGHTHAND SIDE

THANKYOU

QANFAS TWO ALFA YOU'LL BE GOING BEFORE THB
AUSTRIAN M D EIGHTY AND WHEN THE BRITISH
SEVEN FIVE SEVEN ON YOUR LEFTHAND SIDE DEPARTS
LINE-UP TBO SEVEN LEFT

QANTAS TWO ALFA ???

(0723)

(0729)

CDl.S

UTC

0720

0721

0722

0723

0729

Col , 6

Remarks

Channel quiet

Cbunel qidel

77? UmirtelBgibiewoni

Channel quiet *J^'

,ld\l^

oo

CMC*



tional Air Traf~ *: Services

SPEECH TRANSCRIPT TBM?
111

SUBJECTS AIRCRAFT QFA 2A

CAA III COHFimCB

4 of 4
CMMtt fcf. M». 3

2-.i
ie

6
7
8

.9

.0
11
12
13
U

«16
u 47
1 48
5^49
a 50
nYl

Col. 2

To

HEATHROW TOWER

HBATHROW COWER

QFA 2A

HEATHROW TOWER

coi.J

Proa

QFA 2A
-

QFA 2A

HEATHROW TOWER

QFA 2A

Col. 4

BA corded Intelligence

QANTAS TWO ALFA THE SURFACE HIND THREE THREE
ZERO SIX KNOTS CLEARED FOR TAKE-OFF TWO SEVEN
LEFT

GAHTA8 TWO ALFA

(0730)

(0731)

QANTAS TWO ALFA CONTINUE WITH LONDON CONTROL
GOODBYE

QANTAS TWO ALFA GOODBYE

(0732)

Col.S

UTC

0730

0731

0732

Col. 6

Renurke

u<J
a

oa
u

CD
w

I certify ttut tfcii extract, conaisting of * sheets, each of which bear* tap
from tkc RadLoLelephony Recording Log kept at London (Heathrow) Airport by the Civil
Aviation Authority has been, prepared under ay direction and bat teen eKaniaed and
checked by *w; that Colum 4 thereof is a transcription of the recording (relevant to tho
•ubject aircraft only) believed by ne to be accurate ia all reapects.

April 9. 1990

officer i/c
L.A.I.C.C. Transcription Unit.



lattonalAir Traffic Services

RECORDED SPEECH TRANSCRIPT

CAA IB COHTCDBICB

/

CDPYio i

ShMtlto 1 of..5.. sheet*

File UUUKJWST

for Extract

jctrsct reference to

(round station

Callslgn

Freoueney or Telephom

Facility

operation of Recorder

by Extract

2A

4 (SUBJECT AIRCRAFT ONLY)

LONDON AIR TRAFFIC CONTROL CZNTRE

LONDON CONTROL

125.8 MB*

(V) (OUT US)

CONTINUOUS

rr<m..0731..io..0740..vn..Ji*rch 26, 1990

Of n

Trracrtptiw Unit

Air Titff tc Control Centra
Porters My
Hot Oieyton
NltfOX UB7W

April 9, 1990



itional Air Tra : Services
in
5 CORDED SPEECH TRANSCRIPT TEXT SUBJECTS AIRCRAFT QFA 2A

ui

CAA IK COOTIDEir

st**i 5 oi 5
tututt tof . *k 4

L.I

oe

1
2
3
4
5
S
7
8
9ftu

11
12•>LJ
.4
c
9

16
17
i bIB
19
intu
n
12t A

23
• 46 ••

15
16
it: f

>8
(9
10
11
12
13
)4
J5

Col. 2

to

LONDON CONTROL

QFA 2A

LONDON CONTROL

UFA 2A

LONDON CONTROL

QFA 2A

QFA 2A

LONDON CONTROL

QFA 2A

Col. 3

from

QFA 2A

LONDON CONTROL

QFA 2A

LONDON CONTROL

QFA 2A

LONDON CONTROL

LONDON CONTROL

QFA 2A

LONDON CONTROL

Col.*

Recorded Intelligence

(0731)

LONDON CONTROL QANTAS TWO ALFA IS PASSING ONE
THOUSAND THREE HUNDRED CLIMBING (0732) BR
INITIALLY SIX THOUSAND

QAN*2AS TWO ALFA GOODNORN1NG MAINTAIN SIX
THOUSAND FEET ON REACHING NO A 7 C SPEED
RESTRICTION

QANTAS TWO ALFA SIX THOUSAND NO A 7 C SPEED
RESTRICTION

(0733)

- QANTAS TWO ALFA THERE'S NO SPEED RESTRICTION
HOW

QANTAS TWO ALFA

(0734)

(0735)

QANTAS TWO ALFA MAKE YOUR HEADING ZERO FOUR
ZERO

QANTAS TWO ALFA LONDON MAKE TOUR HEADING ZERO
FOUR 8- ZERO FOUR ZERO

CONFIRM ZERO FOUR 8ERO

THAT'S CORRECT NHBRE HERE YOU GOING

Col.S

UTC

0731

0732

0733

0734

0735

Col. 6

Remarks

- Monentaiy break b
transmission

£

i 1 \l&'

/.IM



ittonal AirTraf*': Services CAA IS CONFIDENCE

~3)RDED SPEECH TRANSCRIPT TEXT
<B

SUBJECT: AIRCRAFT QFA 2A Sheet 4 of 5 itwtt

Mt. Ho. 4

o
a."

le

6
7
8
.9
.0
11
12
13
14

I16
"»*
18

549
§50
a 51
"52
1S3
~54
u55
a 56
E57

o58
2:59
60

a,*1
w 62
563
- €4
9 65
? 66
67

x 68
1 69
: 70
Meet

Col. 2

To

LONDON CONTROL

QFA 2A

LONDON CONTROL

LONDON CONTROL

QFA 2A

LONDON CONTROL

QFA 2A

LONDON CONTROL

QFA 2A

LONDON CONTROL

QFA 2A

Col.S

From

QFA 2A

LONDON CONTROL

QFA 2A

QEA 2A

LONDON CONTROL

QFA 2A

LONDOB CONTROL

QFA 2A

LONDON CONTROL

QFA 2A

LONDON CONTROL

Col. 4

Recorded Intelligence

IT'S ER QANTAS TWO ALFA HE HERB HEADING
TOWARDS CHILTERN AS PER THE SID

OKAY YOU JUST PASSED BR FOUR MILES
SOUTH OF CBII.TBRN BUT IT'S NO PROBLEM HEADING
ZERO POUR ZERO

QANTAS TWO ALFA ROGER

(0736)

ER QANTAS TWO ALFA'S MAINTAIN ING SIX THOUSAND

QANTAS TWO ALFA THANKYOU CLIMB FLIGHT LEVEL
ONE THREE ZERO

QANTAS TWO ALFA ONE THREE ZERO

(0737)

QANTAS TWO ALFA RESUME OWN NAVIGATION
BROOKMANS PARK YOUR HEADING IS GOOD

QANTAS TWO BR ALFA ROGER

(0738) - QANTAS TWO ALFA LONDON

QANTAS TWO ALFA ROGER

- ER TWO ALFA I WASN'T GETTING AT YOU
PARTICULARLY BUT ABOUT BR TWHNTY MINUTES AGO
ANOTHER AIRCRAFT DID A VERY SIMILAR THING BUT
EVEN WORSE HE TURNED RIGHT AND HEADED STRAIGHT
FOR ER THR INBOUND TRAFFIC I WAS WONDERING IF
THERE HAS SOME PROBLEM WITH TH- THE -

Col.S

inc

0736

0737

0738

Col . 6

Remarks

•

Channel quiet

Channel quiet

.

ff\ / ^s^"
f IA***^*^**^// L/\

s\.
"
- Continues on next theet



itlonal Air Trar"s Services

-CORDED SPEECH TRANSCRJPr TEXT
C9

SUBJECT: AIRCRAFT QFA 2&

CAA IN COHFItOBNCB

5 ot 5
(»lr*t« «rf. No. 4

8i.ia

ne

•1
n
n
74
75
76
77
78
79
80

a 81
a 82

584
las
£0*

Col .2

To

QFA 2A

LONDON CONTROL

QFA 2A

QFA 2A

LONDON CONrROL

Col. 3

From

LONDON CONTROL

QFA 2A

LONDON CONTROL

LONDON CONTROL

QFA 2A

Col. 4

Recorded Intelligence

- EQUIPMENT THIS HORNING

VBH IT'S QANTAS TWO ALFA BR THAT'S AFFIRMATIVE
ER WE HBRB GETTING NORMAL INDICATIONS UP HERE

• OKAY THANKS I'LL BR KEEP MY EYES OPEN FOR
LATER

(0739)

QANTAS TWO ALFA CONTACT LONDON ONB THREE THREE
DECIMAL FOUR FIVE

QANTAS TWO ALFA ONB THREE THREE FOUR FIVE

(0740)

Col. 5

UTC

0739

0740

Col. 6

Remarks

- Continues from previous sheet

Channel quiet

Channel outct

oa
E
Oa
u

1 certify thit this extract, coasicting of 3 sheet*, each of which bears my signature,
from the Radiotelephony Recording Log kept at London Air Traffic Control Centre bj the Civil
Aviation Authority hat been prepared under my direction, and has been examined and
checked by mei that Colunn 4 thereof is a transcription of the recording (relevant to the
tubject aircraft only) believed by me to be accurate in all respects.

(9
CD

IS

9
J)

April 9. 1990

Officer i/c
L.A.T.C.C. Transcription Unit.
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Technical Log entry, VH-EBY

8/902X3110



Browse SAS data set: TECLOG.TLOG747 Screen :
Command ===> Obs 835.'

FLIGHT ENGINEERS TECLOG BROWSE - 747 A/C
VH: EBY DEPART: 260390 SEQ: 468 _ DEPSTN: LHR ARRSTN: BKK SERVICNO: 002A
FRM: FRM CODE: TQATA: TQNO: RELNOTE:

ATA: SUB: ITEM: S: _
DEFECT REPORT

0 Rl: DURING DEPT FROM LHR A/C EXCEEDED FLAP LIMIT SPEED FOR FLAP 1 BY
R2: APPROX 25/28 KNOTS.
R?

ACTION TAKEN
Al: PHASE 1 FLAP INSPECTION AS PER MM 5-51-04 NIL APPARENT DEFECT OR
A2: DAMAGE.
A3:

REFER SEQUENCES SEQ_1: SEQ_2:
PNUM_OFF: SERLJDFF: SERL_ON:



APPENDIX 'G'

Flap Inspection Procedure

B/902/3110



MAINTENANCE MANUAL

1. ______
A. Anytime flap down placard spaads haw boon exceeded, th« Exceeding Flap

ftoun Speeds Conditional Znspactlon should ba eoaplotod.
I. netting Flap Down Speed Conditional Inspactlon It dlvldod Into Phase X

and Phase ZZ Inspections.
(1) Phase Z Inspection should ba eoaplatad bafora next flight aftor

aicaadlng flap down placard speed.
(2) Zf ifMtpt Is found In tha Phaae Z Inspactlon, Phasa ZZ Inspactlon

should ba eoaplatad bafora next flight.
2. Referenced Procedure*

A. 27-51-22/401, Znboard Flap Znboard Track
I. 27-51-25/401, Znboard Flap Outboard Track
C. 27-51-27/401, Outboard Flap Track

3. Phite I Infection

FLAP ACTUATION SYSTEMS SHOULD BE DEACTIVATED PRIOR TO INSPECTION.
FAILURE TO COMPLY COULD CAUSE INJURY TO PERSONNEL.

A. Trailing Edga Flaps Znspactlon
(1) Examine Inboard and outboard trailing edge flaps for axtarnal skin

distortion and aliasing or pulled fasteners.
(2) Examine flap support fittings, their attachment bolts and wing

Inspar surfaces 1n close proximity to flap support fittings for
cracks, distortion, hole elongation, and pulled or listing
fasteners.

(3) On ALL EXCEPT 747SP,
examine Mln flap carriages and links for cracks; bearings and
awaiting bolts for binding, cracks, distortion, or hole elongation.

(4) On ALL BOEPT 747SP,
exaalne flap tracks for cracks or distortion, and track attachment
points for cracks, distortion, or hole elongation.

(5) On 747V airplanes,
exaarine crank art*, carrier beaM,and links for cracks or
distortion; exaalne attachaant points for cracks distortion or hole
elongation.

(4) On ALL tXttPT 747SP,
reaa»i and oiaailM the fua« baits at the forward attachment point of
tha flap tracks for offset deformation (crank shafting) Clef 27-
51-22/401, Mo. 4 and SI; Oaaf 27-51-25/401, Mo. 3 and 4); <tof
27-51-27/401, Ma. 1, 2, 7, and ».

not bo examined unless ana of tha

30 knots for flap

20 knots, for flap
5.

bolts
Is truas

Co) PI
poolrlom 1.
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B.

MAINTENANCE MANUAL
(c) Placard spaad has boon oicoodad bayond IS knots, for flap

tattings graatar than 5, up through 10.
<d> Placard spaad has baan axcsadad by any aaount for flap sattlngs

graatar than 10.

UflU: Zf Sarvlca Bullatlns 747-57-2177, 747-57-2206, and
747-57-2217 aro raqulrad and hava not baan Incorporated,
tha fusa bolt Inspactlon should ba parforaad baforo noit
flight ragardlass of tha mount of ovarspaad or flap
sattlng.

(7) On 747SP alrplanas,
ra«ova and axaalna fusa bolts for offsat datamation.
On ALL EXCEPT 747SP,
!J!S2 forfflfp ••**«ca carriages for cracks, distortion, and for
crackad er brokan rollars.

Laadlng Edga Flaps Xnspactlon - Phasa I

(8)

MOTE! If tha laadlng adga flaps down placard spaad has baan aicaadad by
lass than 15 knots, tha Laadlng Edga Flaps Xnspactlon Is not
nacassary.

C.
tha laft sidaEiaalna laadlng adga flap No. 3, 7, 11, 12, and 13 on

No. 14, 15, 16, 20, and 24 on right slda as follows:
(1) Exaarina wing laadlng adga flap axtarnal skins for distortion and

pullad or a1ss1ng fastanars.
Eiaarina wing laadlng adga flap linkages for distortion.
Exasrina Kruagar flap rotary actuator aras (-200 alrplanas) or
ballscraws and globals (-100 and SP alrplanas) for distortion and
brokan bolts.
Exasrina varlabla caabar flap rotary actuator arms for distortion and
brokan bolts.
Exasrina flxad wing laadlng adga Mb support tubas and attachaants
for distortion.

4. PJiasa-11 ImnaeHM

(2)
(3)

(4)

(5)

A. Laadlng Edga Flaps Inspactlon - Phasa II
(1) Cooplata tha Inspactlon of par. 3.1.(1) thru 3.i.(3) for all tha

"•aning Lading adga flaps and flxad structura that was not
axasiinad In Phasa I.

IMICTMTT-
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