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FOREWORD

This report is a technical document that reflects the views of the investigation team on
the circumstances that led to the accident.

In accordance with Annex 13 of the Convention on International Civil Aviation, it is not
the purpose of aircraft accident investigation to apportion blame or liability. The sole
objective of the investigation and the final report is the determination of the causes, and
define recommendations in order to prevent future accidents and incidents.

In particular, Article 13 of the Royal Decree of 9 December 1998 stipulates that the
safety recommendations made in this report do not constitute any suspicion of guilt or
responsibility in the accident.

Unless otherwise indicated, recommendations in this report are addressed to the
Regulatory Authorities of the State having responsibility for the matters with which the
recommendation is concerned. It is for those Authorities to decide what action is taken.

The investigation was conducted by A. Cloots. The report was prepared by L.
Blendeman, Chief Investigator.

NOTE: For the purpose of this report, time will be indicated in UTC, unless otherwise
specified.
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Synopsis.

Date and hour of the accident .
Sunday, 10 September 2006, around 19.58 UTC (*) (21.58 Local)

Aircraft

1% Aircraft

Operator: Singapore Airlines Cargo.

Aircraft Manufacturer: Boeing Co  Aircraft Model: 747-412
Aircraft Registration: 9V-SFO Serial Number: 32900

2" Aircraft

Operator: Royal Air Maroc

Aircraft Manufacturer: Boeing Co  Aircraft Model: 737-5B6
Aircraft Registration: CN-RMV Serial Number: 25317

Accident location
Brussels National Airport (EBBR)

Type of Flight
Passenger transport and fret transport

Abstract.

On September 10, 2006 at approximately 19:58 UTC, a Singapore-registered Boeing
Company 747-412(F) (747) aircraft was taxiing for departure at Brussels National
Airport. It was night and the traffic was unusually.

At that time, a Morocco-registered Boeing Company B737-5B6 (737) aircraft with 39
passengers on board was waiting for take-off clearance on taxyway Outer 7 at the
intersection with taxiways Inner 6 / E6, queuing for depart from runway 25R.

The pilots of the 747 received the authorization to cross the intersection of taxiways
Outer 7/Inner 6, in order to get to its take-off position.

When passing behind the 737, the wing tip of the 747 collided with the right horizontal
stabilizer of the 737.

The taxiway dimensions and markings at Brussels Airport complied with International
Standards (ICAQO) and were suitable for use by the aircraft types involved in the
occurrence.

Although not directly notified of the presence of the B737, the 747 crew was on the
Ground Control frequency, where the presence of the B737 was notified to the preceding
DC10 aircraft. The clearance for taxi was given to follow the preceding DC10. The area
was sufficiently lit. The position of the B737 was not compatible with the Wing Span of
the B747, resulting in the collision.

Both aircraft suffered structural damages; the Boeing 747-400 SQC7895 sustained

damage to the leading edge of the left wing tip, while the Boeing 737-500 RAM845 had
the outboard end of the horizontal stabilizer sheared off.
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1. Factual Information
1.1.  Chronology of the events

Brussels airport, September 10, 2006.

The traffic of the day was disturbed by a British Airways aircraft that
declared an emergency, and subsequent to its landing in Brussels,
blocked runway 25R for a few hours.

One of the consequences was the delaying of flights towards the end of
the day.

When the runway 25R was cleared, a lot of aircraft were to depart,
amongst which a B747-412 (F) of Singapore Airlines Cargo (SQC7895),
parked at the Brucargo side of the airport, and a B737-500 aircraft of
Royal Air Maroc (RAM845).

The RAMB845 aircraft was cleared for taxi at 19.45 and was to proceed to
the Outer 7 taxiway, in order to take-off from the B1 position on Runway
25R.

Intended route of RAM845
Intended route of SQC7895 ==
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The SQC7895 aircraft was cleared for taxi at 19.30, and was to proceed
from Brucargo to the take-off position at the front end of Runway 25R. To
reach this position, the aircraft had to cross the Runway 25R, taxi on the
Inner (3 to 6) taxiway, cross the Outer 7 taxiway, then cross the Runway
20, to get to its final take-off position.

RAM845

".‘ HINF
i M M

Figure 1 above shows the line-up of aircraft waiting on Outer 7 taxiway for
take-off. The crossing traffic (horizontal arrow) is instructed to hold
position, until the intersection would be cleared from aircraft. Among
other, RAM845 is already engaged in the crossing.

RAMS845 instructed to
move twards B:

Figure 2 shows the evolution of traffic, with one aircraft moving for take-
off, and the subsequent movement of the line of aircraft, RAM845 is
instructed to move a bit forward, to allow for traffic passing behind
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SQC7859
instructed to
follow the DC1(

DC10 first to
Cross

Final Position of
RAMB845 in the
Crossinc

Figure 3 shows the movement of the 2 wide body aircraft crossing the
line-up of aircraft . RAM845 has moved as far as practicable behind the
preceding aircraft.

The DC10 is instructed to move forward, and to pass behind RAM845.

DC10 passing
behind RAM84!

P, r
| DLH1MF
( instructed to hold
nositior /

Figure 4 shows the DC10 aircraft crossing the line-up of aircraft. The
B747-400 SQC7895 is following. DLH1MF entering the intersection is
instructed to hold position.
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SQC7895 entering
the crossin
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S ST M

DSR3457
250 pCion

Figure 5 shows SQC7895 entering the crossing.

Figure 6. 19:58.
The SQC7895 left wing has contacted the right elevator of RAM845, the

crew of the B747-400 has felt nothing and the aircraft continue to move to
its intended position. The collision was also not noticed by the Ground
Controller. The first notice of the accident came from the RAM845 pilot
who contacted the Air Controller.
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1.2.  Injuries to persons.

Nobody was injured during the accident.

1.3. Damage to aircraft.

The Boeing 747-400 SQC7895 sustained damage to the leading edge of
the left wing tip. The left wing tip fairing sustained chord-wise damage.
The left navigation and strobe light coverings were destroyed. The left
winglet remained undamaged.

[

Figure 1. Damage to the left wing tip of the B747
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The Boeing B737-500 RAM845 had the outboard end of the horizontal
stabilizer sheared off.

In detail:

The removable Leading Edge assy is severed at approx. LE. Sta 226.93;
The elevator is broken in half and the tab is gouged and delaminated,;
The front spar is severed at Stab. Sta. 212.30

The rear spar is severed at Stab. Sta 203.10;

Figure 2:  The damaged right horizontal stabiliser of the 737
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1.4.  Other damage.

There was no other damage.

1.5. Personnel Information.

1% Aircraft (B747-400 (F) Singapore Airlines Cargo

Captain.
Sex: Male
Age: 49 years-old
Nationality: Philipino.
Licence: ATPL (A) issued 16 Mar 2005.

Qualifications: B747-400 (PIC),issued 16 Mar 2005.
IR, issued 16 Mar 2005.

Medical Fitness: examined on 12 Jul 2006, valid until 31 Jan 2007
subject to the holder to wear spectacles which
correct for near vision.
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First Officer.

Sex: Male

Age: 32 years-old

Nationality: Singaporean.

Licence: ATPL (A) issued 22 May 2006.

Qualifications: B747-400 (PIC),issued 22 May 2006.

Beechcraft Baron 58 (PIC), issued 15 Mar 2002.
Learjet 45 (PIC), issued 22 May 2006.

IR, issued 22 May 2006.

Medical Fitness: examined on 28 Mar 2006, valid until 30 Sep 2006.

Additional crew.

Sex: Male

Age: 35 years-old

Nationality: Indian.

Licence: ATPL (A) issued 11 Aug 2005.

Qualifications: B747-400 (PIC),issued 11 Nov 2005.

Learjet 45 (PIC), issued 11 Aug 2005.

IR, issued 11 Aug 2005.

Medical Fitness: examined on 15 Aug 2006, valid until 31 Aug 2007.

2" Aircraft (B737-500) Royal Air Maroc

Captain.

Sex: Male

Age: 43 years-old

Nationality: Morrocan.

Licence: ATPL (A) issued 21 Mar 2005.

Qualifications: B737 (PIC),issued 7 Mar 1994.
B737S, issued 7 Mar 1994
BE 10/20, issued 7 Feb 1990
ATR 42/72, issued 9 Sep 1990

B747-400, issued 13 Feb 2000.

First Officer.

1 August 2008

Sex: Male

Age: 38 years-old

Nationality: Morrocan.

Licence: ATPL (A) issued 8 June 1999.

Quialifications: B737-200,issued 11 Feb 2005.
B737S, issued 29 Sep 2003.
BE 10/20, issued 7 Feb 1990
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Air Traffic Controllers.

Ground Controller.
Qualification: ADR since 10 Feb 2005.

Air Controller.
Quialification : ADR since 18 Jan 2005

1.6.  Aircraft information.

Aircraft Details

1% Aircraft

Operator: Singapore Airlines Cargo

Aircraft Manufacturer: Boeing Co  Aircraft Model: 747-412
Aircraft Registration: 9V-SFO Serial Number: 32900

Type of Operation: Freight Transport

Crew: 3.

Damage to Aircraft: Substantial

Departure Point: Brussels, Belgium

Destination: Johannesburg, South Africa.

2" Aircraft
Aircraft Manufacturer: Boeing Co  Aircraft Model: 737-5B6
Aircraft Registration: CN-RMV Serial Number: 25317

Type of Operation: Passenger Transport.
Crew: 2 Pilots plus 4 Cabin crew.
Passengers: 39 persons.

Damage to Aircraft: Substantial
Departure Point: Brussels, Belgium
Destination: Casablanca, Morrocco.
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1.6.1. B747-400.
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1.6.2. B737-500
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DESCRIPTION MAX (AT OEW)
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1.7.

1.8.

Meteorological Information.

Meteo Report, 10/09/2006 19:50:14
WIND: 25L 110 01KT

WIND: 25R 060 04KT VRB BTN 050 AND 130
WIND: 02 140 02KT

WIND: 07L 140 01KT

VIS: CAVOK T:17 DP: 14

MET QFE: 1014.8HPA QNH: 1021.4HPA
WS:

RE:

TREND: NOSIG

RH: 85

Besides the fact that is was dark, the meteorological conditions had no

influence on the accident.

Aids to Navigation.

The Tower Controllers have a ground radar at their disposal. The radar
has two settings; normal (which was used) and zoom (as used for the
detail pictures on pages 6 to 8.

This radar image does not give an accurate image of the relative position

of aircraft in the intersection.

1 August 2008
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There are also cameras, but none are directly aimed at the crossing.

1.9. Communication.

The two aircraft were in communication with the Brussels airport tower,
each on a different frequency; RAM845 (Royal Air Maroc’ B737) was in
contact with the Air Controller, and SQC7895 (Singapore Airlines Cargo’
B747) was in contact with the Ground Controller.

1.10. Aerodrome Information.

a. ARP COORDs and site at AD 5054'05"N - E00429'04"E -
247° MAG / 1.8 km from the TWR

b.  Direction and distance from (city)

c. Types of TFC permitted:

d.  Operational hours: H24

6.5 NM NE from Brussels

IFR/VFR

e. Rescue and Fire Fighting Services

AD CAT for fire fighting

CAT 9

Rescue equipment

CAT 9 compliant

f. Surface Movement guidance and control system and markings

Use of ACFT stand ID signs, TWY
guide lines and visual
docking/parking guidance system of
ACFT stands

ACFT stand ID signs: AVBL

TWY guide lines: AVBL

Parking guidance lines: AVBL at all
stands

RWY and TWY markings

RWY : Designation, THR, TDZ,
centre line and edge lines.

TWY : Centre line, edge lines and
HLDG positions (CAT | and CAT
[I/lll operations) at the TWY/RWY
intersections

Stop bars

Available

1 August 2008
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g. Runway physical characteristics (limited to 25R / 07L)

RWY designator: 25R

TRUE BRG 245.38
Dimensions of RWY (m) 3638 x 45
Strength (PCN) and surface of RWY 80/F/AWIT
and SWY ASPH

THR COORD
THR geoid undulation

505441.55N - 0042957.79E - 141 ft

THR ELEV and highest ELEV of TDZ THR 110 ft

of precision APCH RWY TDZ 112 ft

RWY designator: 07L

TRUE BRG | 065.38°

h. Declared Distances
Rwy TORA TODA ASDA LDA
(m) (m) (m) (m)

02 2 987 2 987 2 987 2 941
20 2 987 2 987 2 987 2 767
07R 2891 2891 2891 3089
25L 3211 3211 3211 3211
07L 3638 3638 3638 3 380
25R 3638 3638 3638 3 338

Note: In order to reduce the taxi procedure, ATC may, with a VIS of 2
km or more and subject pilot's acceptance, authorize TKOF
from one of the intersections below. Pilots unable to accept

should advise ATC duly in

For Rwy 25R: TORA(mM)

advance.

Bl

B3 B5 A3

B6 B7 A5

3 267

2770 1997 1967

1965 1515 1407

1 August 2008
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Approach and Runway Lighting (limited to 25R)

Type: PALS CAT Type : PAPI
[/ (right /39

APCH LGT VASIS

SYSTEM Lenght: 600m MEHT: 61ft

(19m)

Intensity: LIH

RWY THR LGT Colour: green TDZ LGT
Wing bars: NIL

RWY END LGT Colour: red SWY LGT
Wing bars: NIL

RWY CENTER Length: 3608 White: from 30 to 2738m

LINE LGT Spacing: 15m Red/white: from 2738 to 3338m
Intensity: LIH Red: from 3338m to 3638m

RWY EDGE LGT

Length: 3638m

Spacing: 30m

Intensity: LIH

Red: from 0 to 300m

White: from 300m to 3638m

1 August 2008
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APPENDIX TO AERODROME GROUND MOVEMENT CHART - ICAQ

TAXIWAYS
TWY WIDTH BEARING EDGE EDGE LIGHTS CENTRE LINE
{m) STRENGTH LIGHTS @ ON THE CURVES LIGHTS
ONLY

1 2 3 4 5
Al 20 PCM 38/FAMW . - -
A3 25 PCN 5&/FAWU . - -
A5 30 PCM S&/FAWU 2 - -
AG 30 PCN S8/RIAWIU . - .
AT 30 PCN S&/R/AMWIU . - ]
81 30 PCN 5&/FAW . - »
B3 35 PCN S&/FAWU o - .
85 30 PCN 5&/FAW - . .
85 30 PON S2FAWT - . . Rapid exit TWY
87 30 PCN Q3FAWT - . . Rapid exit TWY
85 30 PCN 5&/F/AWU - . .
=] 30 PCN 83 FNWT - . - Rapid sxit TWY
Cc1 <o PCN 5&8/F/AMW L] - -
c2 30 PCM S&/FAMW . - LA Rapid sxit TWY

{*} Unidirectional
C3 30 PCN 5&/F/aWU . B -
c4 30 PCN 58/FAMWU . - LA {*} Unidirectional
Cc5 30 PCN 5&/F/AMW L] - LEN {*} Unidirectional
Cc8 30 PCN 5&/FAMW . - .
o1 20 PCN S88/R/AMWLL ° - -
o2 30 PCN S&/FAW . - -
£1 30 PCN S&/FAMNW . - L]
E 30 PCM S&/FAMW . - .
= 30 PCN 83/FIAWIT - L] .
£5 30 PCN TFAWT - . . Rapid exit TWY
= 35 PCN S&/FAW . - .
= = — = - .W
F2 30 PCHN 5&/F AW . - L
F3 e PCM S&/FAWU . - -
F4 20 PCN 5&/FAW a - -
F5 30 PCN 5&/FAWU . - 3
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WY WIDTH BEARING EDGE EDGE LIGHTS CENTRE LINE REMARKS
{m} STRENGTH LIGHTS | ON THE CURVES LIGHTS
OMLY
1 2 3 4 5 6 T
INM-2 3o PCH S8/ AN - - L]
IMM-32 o PCM SB/FANIT - LAW L Wingspan 55 m Max
(") On one side
[l 3o PCM GEFANIT - LEN . Wingspan &5 m Max
(") Oin one side
INM-5 3o PCM GEFANIT - o L 1 On one side
INM-5 3o PCH 1 00RAANT - - .
INM-F 3o PCH 1 00RAANT - - L]
M-8 3o PCH S&F AN - LEN . 1 On one side
M- 3o PCM S8RSANWIL - LEW L (1 On one side
IMM-10 3o PCM S8/RANL LI - . 1 On one side
J 3o PCH GEF AN - LEW L ("3 On one side
K Apron TWY PCM SGRSANNL - - L Wingspan 35 m MAaX
Apron TWY PCM S8RANL - . . 1 On one side
M1 3o PCM S8/RAAU LI - L () On one side
MZ o PCM S8RAAN LAW - L ("1 On one side
M2 20 PCM A5F AU LI - - Wingspan 36 m Max
(") Only refleciors
M4 200 PCM 35F AW LI - - ("} Onily reflectors
S 20 PCM 35F AU ® " - - Wingspan 36 m Max
(™) Onlly reflectors
ME 20 PCM 35/RAMU LA - - () On one side
ouT-1 3o PCM B3FANIT - L
ouT-2 o PCM B3FANIT - - ]
ouT-3 3o PCM B3FANIT - - L
oUT-4 3o PCM B3FANIT - - L]
OUT-5 3o PCH &R AN - - L
OUT-6 3o PCM GIVFAANT - L] L]
ouT-7 3o PCM GIVFAANT - L] ]
ouUT-2 3o PCM GOVFANGT - - L]
ouUT-8 3o PCH B&iF AN - L] ]
auT-10 3o PCM S8/RANN L] - L
oUT-11 3o PCH &R AN LI - . (%) Only reflectors
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‘ 1 l l TWY strip 40 m South ]

T Taxilane PCN E&/R/AWU - - .
Apron 2 South

Wingspan 85 m MAX

v ii’;i‘:\“; PON oA . ) - Wingspan 25 m MaX
V1 20 PCN 5&/F/AW 3 - -

Va2 20 PCN S&RAW - . - TWY not AVBL
Wi 20 PON S8/RIAMWIL o - . (") Partly
W2 20 PCN S8/R/IAMNIU . - -
wa 20 PCN S&/F/AW . - -
wa 25 PCN S&/FAW . - .

v 44 PCN 58/F/AWU . ) ] - I l

hlotsr The aistancs befween the axis of laxivays Rd and Sis T8 m.
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1.11. Flight Recorders.
The Flight Recorder of the Singapore Airlines Cargo B747-400 was read
by AAIB Singapore, as well as the CVR of this aircraft.

The Cockpit Voice Recorder of the RAM845 was also downloaded, and
read.

The data from the ground radar in Brussels were retrieved, and analysed.

1.12. Wreckage and impact information.

SQC7895 hit the RH horizontal stabilizer of the RAM845 with the LH wing
tip.

The impact occurred when the B747-400 initiated its RH turn.

The FDR /QAR shows that the speed of the B747 upon impact was 6
knots, and the acceleration sensors did not record any substantial

variation.

The impact was not felt by SQC7895 that continued to taxi after the
event, to the contrary of RAM 845; the aircraft was shaken upon impact.

The severed part of the RAM845 fell on the ground and was found at the
LH side of RAM 845.

1.13. Medical and pathological information.
Not Applicable.

1.14. Fire.

There was no fire.
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1.15. Survival Aspects.

Upon notification of the mishap by the RAM crew, the following chain of
events occurred:

19.59.27 — RAM845 crew notifies TWR (AIR) that the aircraft has been
hit.

20.00.20 — TWR (GND) notifies SQC7895 of the event and instruct the
aircraft to move to a position on taxyway W4 and stand-by to
check the aircraft.

20.01.00 — TWR notifies the Fire Brigade.

20.01.20 — TWR (GND) notifies all aircraft to standby due to the
emergency.

20.02.00 — The Fire Brigade vehicles are moving out.

20.02.05 — First request of Fire Brigade to cross RWY 25R,
acknowledged and authorized by TWR (AIR). This initial
request is followed by 3 repeated requests (20.02.15; 20.02.22
and finally 20.03.33); TWR (AIR) repeated the clearance to
cross 25R six times (20.02.06; 20.02.17; 20.02.27; 20.03.09;
20.03.20; 20.03.40).

20.03.40 — Fire Brigade vehicles are moving to cross RWY 25R.

20.05.48 — The Fire Brigade reaches the RAM aircraft.

20.09.00 — An airport security vehicle drives to SQC7895 to assess the
situation.

20.10.36 — TWR (GND) notifies SQC7895 to wait for the inspection of the
aircraft by the Fire Brigade.

20.15.00 - Fire Brigade vehicles reaches SQC7895.

20.21.00 — Fire Brigade leaves SQC7895.

1.16. Test and Research.

There were no specific test or research performed for this event.
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2. Analysis.
2.1. Trajectory of SQC7895.

The course heading of the aircraft was 66.4 degrees, and the recording shows
a small deviation to the right, when entering the intersection (68 degrees), this
confirms the statement of the pilot that he ‘taxied right to the taxi line’.

The FDR /QAR shows that the speed of the B747 upon impact was 6 knots,
and the acceleration sensors did not record any substantial variation.

The wing tip of the B747-400 had a minimum height of 5.11m, which is nearly
identical to the height of the stabilizer tip (maximum 5,08m). See dimensions in
chapter 1.6.These dimensions are nominal and are within plus or minus 10 cm
of the actual dimension on aircraft (due to variations in loading, oleo, tyre
pressure, etc..).

When turning to the right, the B747-400 rotates in a circle where the RH MLG
is the center; this has for effect that the wing tip moves further to the left.

The axial vision one can have (for example in the TWR) of the two aircraft
before the turn is initiated is misleading; one can have the impression there is
sufficient clearance between the two aircraft, while this situation changes when
the turn is initiated.
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2.2.

2.3.

ATC Workload.

The workload was exceptionally high for an evening. This was due to an
emergency that occurred during the afternoon of that same day. Due to that
emergency, the departures were delayed until the evening. When the situation
was cleared, all aircraft were eager to leave Brussels as soon as possible.

In the half hour preceding the event, there were 37 movements recorded,; this
is the maximum average number of movement for the Brussels airport.

The peak activity was the ground movements; there were up to 17 aircraft
moving simultaneously on the ground.

The event occurred at the beginning of the night shift, the Tower was manned
by a Ground Controller, an Air Controller and a Supervisor.

Due to the high number of movement on the ground, the Ground Controller
delivered the aircraft to the Air Controller as soon as the aircraft were queuing
for departure. As the two controllers are sitting next to each other, coordination
was done verbally. This had as a consequence that within the intersection
area, some aircraft were handled by the Air Controller and some others by the
Ground Controller.

Communication.

Communication with the aircraft was performed by two Tower Controller.
SQC7895 (Singapore Airlines Cargo’ B747) was led by the Ground Controller.
RAMS845 (Royal Air Maroc’ B737) was in contact with by the Air Controller.

There was coordination between the two controllers, as the movement of
RAMB845 was instructed by the Air Controller upon request from the Ground
Controller.

The instructions given to the aircraft immediately prior to the accident were:

To RAM845.

EBBR TWR:  Air Maroc 845, can you move a bit forwards to allow traffic to
pass behind, you can continue to Bravo One behind the
Avrojet.

RAM 845: Copied, Air Maroc 845.

To SQC7895.

EBBR GND: Singcargo seven eight nine five, follow the Dassair DC10,
cross runway two zero, fox trot five, whisky four one, holding
point two five right.

SQC7895: OK, follow the aircraft, echo six, whisky four for two five right,
thanks, Singcargo seven eight niner five.
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While the instruction given to the DasAir DC-10 aircraft preceding the B747-
400 SQC7895 did mention the presence of the RAM B737 (Das Air 3457,
behind the Air Maroc, taxi E-6, crossing 02, F5 W41 - holding point 25R), this
was not repeated specifically for SQC7895. However, both aircraft were on the
same radio frequency.

The Brussels Tower MATS part 1 section 6 chapter 2 states:

2.1.3 Traffic and taxi circuits.

2.1.3.1 As the view from the flight deck of an aircraft is normally
restricted, the controller shall ensure that instructions and
information which require the flight crew to employ visual
detection, recognition and observation are phrased in a
clear, concise and complete manner.

2.1.5.2 Control of taxiing aircraft.

a) Prior to issuing a taxi clearance, the controller shall determine
where the aircraft concerned is parked. Taxi clearances shall
contain concise instructions and adequate information so as to
assist the flight crew to follow the correct taxi routes, to avoid
collision with other aircraft or objects and to minimize the potential
for the aircraft inadvertently entering an active runway

And the following definitions:

Air traffic control clearance.

Authorization for an aircraft to proceed under conditions specified by an air
traffic control unit.

Note 1: For convenience, the term "Air Traffic Control Clearance" is
frequently abbreviated to "Clearance" when used in appropriate
contexts.

Note 2: The abbreviated term "Clearance" may be prefixed by the words
"Taxi", "Take-off", "Departure”, "En-route", "Approach" or "Landing"
to indicate the particular portion of flight to which the air traffic
control clearance relates.

1 August 2008 Page 29 of 33



AAIU-2006-2/ Final/ 9V-SFO vs CN-RMV

2.3.

2.4.

Air traffic control instruction.

Directives issued by an air traffic control unit for the purpose of requiring a
pilot to take specific actions. e.g.: “Descend to 4000 ft”

Visibility

The tower is in the immediate vicinity of the crossing, but the visibility at night is
poor

The intersection seen at night in semi-darkness, and in total darkness (as during
the accident).

The view from the flight deck of the B747-400 is restricted; in particular, the
position of the wing tips is not easily seen by the crew, especially at night. Whilst
the RAM845’s vertical fin may have been far more discernable than the
horizontal stabilizer, the right horizontal stabilizer's geometrical layout might have
made the horizontal stabilizer harder to see in the existing lighting conditions.
The tip of the horizontal stabilizer would have been closer to SQC7895 than the
rearmost part of RAM845’s fin and rudder.

Position of the aircrafts on the intersection and evaluation of the clearance
between RAM845 and SQC7895.

Before arriving at the intersection, RAM845 was instructed to follow the
preceding aircraft. RAM845 was already engaged to cross the intersection and
passed the holding point of the intersection, when the DAS Air DC-10, followed
by SQC7895 arrived to cross the intersection.

RAM845, at that time, blocked the way of the two aircraft. Consequently, the
Ground Controller asked the Air Controller to instruct RAM845 to “move a bit
forwards to allow traffic to pass behind”, this was acknowledged by RAM845, and
executed as far as possible, taking into account the position of the preceding
Avro Jet. There were, at that time, two aircraft queuing for take-off in front of
RAMS845.

1 August 2008 Page 30 of 33



AAIU-2006-2/ Final/ 9V-SFO vs CN-RMV

2.5.

Nevertheless, RAM845 had not completely vacated the intersection, being
blocked by the preceding aircraft.

The Das Air Cargo DC-10 aircraft was instructed to pass behind RAM845. The
wingspan of the DC-10 is 50m, which is ca 15m less than the wingspan of the
B747-400. The DC-10 crossed the intersection with a comfortable clearance with
RAM845 of more than 7 m.

The instruction to cross the intersection was given to SQC7895 immediately after
the instruction given to the Das Air Cargo DC-10 aircraft; it was impossible at that
time, from the Tower, to evaluate the potential conflict between SQC7895 and
RAM845; the DC-10 was blocking the sight.

Equally, it was very difficult, from the flight deck of SQC7895 to have a clear view
of the situation of the intersection. The Captain cleared the left wing while the
right wing was cleared by the first officer.

From the various interviews, of the crew of SQC7895 and the Traffic Controller,
one has the impression that both sides thought the other side had a better view
of the situation on the intersection than its own.

Emergency Response time.

As per ICAO Annex 14 para 9.2.21, the response time of the rescue and fire
fighting services should not exceed 3 minutes. In this case, the response time
was 4 min 48 sec. The gap is mostly due to the waiting time to cross the runway
25R; (1 min 35 sec between the initial request from Fire Brigade to cross the
runway and the start of movement of the vehicles).

The problem was the radio communication between the various fire fighting
vehicles and the TWR, and the coordination between the fire fighting vehicles.

This problem was already being handled at the time of the event, in order to
improve the communication between the vehicles and the tower. An audit was
performed in 2007 by BCAA,; corrective actions were effectively implemented.
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3. Conclusions.
3.1. Findings
3.2. Causes.

1 August 2008

The two aircraft involved had a valid Certificate of Airworthiness.
The flight crew of the two aircraft involved had a valid pilot's
license.

The Air Traffic Controllers of Brussels Airport were qualified for
the function exercised at the time.

The flight crew of SQC7895 and RAM845 followed the
instruction given by the Traffic Control of Brussels Airport.

The lay-out of Brussels Airport is complying with ICAO
requirements.

This accident was caused by the conjunction of the following factors;

The lateral visibility from the flight deck of the B747-400 is
restricted, in particular towards the wing tips.

The attention of the Ground Controller was not maintained
focused on the intersection during the crossing of SQC7895. Its
attention shifted to the many other movements of aircraft
occurring at the time in other places of the Brussels airport.
The activity on Brussels Airport was unusually high for the time
of the day.

The visibility from the Tower of Brussels Airport on the
intersection where the collision took place was restricted.

The instruction to cross the intersection given to SQC7895 did
not mention the presence of RAM845 , and just instructed to
follow the preceding DC-10 aircraft.

The position of RAM845 on the intersection was determined only
by the preceding aircraft, and was not compatible with the
wingspan of the B747-400.
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4, Safety recommendations.
4.1. To BCAA/ Belgocontrol.

To review the ground markings and lighting at the intersection Outer 7/
Inner 6 taxyways in order to improve the visibility.

4.2. To BCAA/ Belgocontrol.

To review and amend the procedures pertaining to the taxying of aircraft
on the intersection Outer 7/Inner 6 and any other potential intersection, in
order to ensure that the position of an aircraft exitting the intersection
would be compatible with any aircraft crossing the intersection at right
angle.

4.3. To BCAA/ Belgocontrol.
To review the training procedures of the Air Traffic Controllers in order to
highlight the possible great differences of dimensions for aircraft of the
same weight category and the phenomenon of ‘wing growth’.

4.4. To BCAA/ Belgocontrol.

To review the number of aircraft allowed to hold on taxiway B1, taking into
consideration the aircraft type.
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