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Air Accidents Investigation Branch

Aircraft Accident Report No: 1/96 (EW/C94/12/4)

Registered Owner and Operator: Compagnie Nationale de Transport Aériens,
Air Algerie

Aircraft Type and Model: Boeing 737-2D6C

Nationality: Algerian

Registration: TT-VEE

Place of accident: Willenhall, Coventry, Warwickshire

Latitude: 52°23' 13" North

Longitude: ~ 001° 27" West
Date and Time: 21 December 1994 at 0952 hrs

All times in this report are UTC
Synopsis

The accident was notified to the Air Accidents Investigation Branch (AAIB) at 1020 hrs on
21 December 1994, and an investigation commenced immediately. The AAIB team consisted
of Mr R St J Whidborne (Investigator in Charge), Mr P D Gilmartin (Operations),
Mr P N Giles (Operations), Mr C I Coghill (Engineering), Mr S W Moss (Engineering),
Mr C A Protheroe (Engineering), Mr S R Culling (Engineering), and Ms A Evans
(Flight Recorders). Additionally, accredited representatives of the State of Registry/Operator
and the State of Manufacture were appointed to the investigation in accordance with Annex 13
to the Convention on International Civil Aviation.

The accident occurred when the aircraft, which had been chartered for the export of live
animals to the Continent, was making a Surveillance Radar Approach (SRA) to Runway 23 at
Coventry Airport in conditions of patchy lifting fog. The aircraft descended below the



Minimum Descent Height (MDH) for the approach procedure, and collided with electricity
cables and a transmission tower (pylon) which was situated on the extended centreline of the
runway, some 1.1 miles from its threshold. The collision caused major damage to the inboard
high lift devices on the left wing, and to the left engine. The consequent loss of lift on the left
wing, and the thrust asymmetry, caused the aircraft to roll uncontrollably to the left. When
passing through a wings vertical attitude, the left wingtip impacted the gable end of a house,
causing major structural damage to the property. The aircraft continued rolling to an inverted
attitude and impacted the ground in an area of woodland close to the edge of the housing
conurbation. An intense fire ensued, during which a large part of the forward fuselage aft to
the wheel well, including the wing centre section and the inboard portions of the wings were
consumed. The five occupants suffered fatal multiple injuries on impact. There were no

injuries to other persons.
The report identifies the following causal factors:

i) The flight crew allowed the aircraft to descend significantly below the normal approach
glidepath during a Surveillance Radar Approach to Runway 23 at Coventry Airport, in
conditions of patchy lifting fog. The descent was continued below the promulgated
Minimum Descent Height without the appropriate visual reference to the approach

lighting or the runway threshold.

ii) The standard company operating procedure of cross-checking altimeter height indications
during the approach was not observed and the appropriate Minimum Descent Height was
not called by the non handling pilot.

iii) The performance of the flight crew was impaired by the effects of tiredness, having
completed over 10 hours of flight duty through the night, during five flight sectors which
included a total of six approaches to land.

Nine safety recommendations have been made.



1.1

1.1.1

Factual Information
History of the flight
General

The aircraft was owned and operated by Air Algerie, and had been leased by
Phoenix Aviation! in order to operate a series of live animal export flights from
the UK to airports in France and in the Netherlands.

The pilots involved in the accident arrived in the UK on Sunday
18 December 1994. They travelled as passengers on the afternoon scheduled
Air Algerie flight into London Heathrow Airport from Algiers and were
transported by road to the crew hotel near Coventry Airport.

The accident crew attended a Monday morning briefing session at their hotel, then
operated the planned 1230 and 1630 hrs outbound flights from Coventry to
Rennes (France). The actual departure times achieved were 1325 and 1729 hrs
respectively. The weather conditions were good at Coventry that day, and the
crew completed their duty at about 2030 hrs that evening. They were then off
duty until the following night, a break in excess of 27 hours.

During their next duty, it was planned to operate two round trips to Amsterdam
(Netherlands), with the initial departure at 0030 hrs on 21 December, and final
arrival back at Coventry at 0730 hrs. The crew was collected from the hotel
45 minutes before the planned departure time. The flight was delayed a little by
the loading, and the aircraft departed with a cargo of livestock at 0059 hrs from
Runway 23. The commander was making the radio transmissions while the
aircraft was airborne on this flight. It is normal practice for the non-handling pilot
to make the radio transmissions while airborne, indicating that the first officer was
the handling pilot for the sector.

The aircraft returned empty, again with the first officer as handling pilot. The
approach made to Coventry on that occasion was an SRA to Runway 23, initially
terminating at 2 miles? from touchdown, although as the aircraft approached that
range the controller advised that he would continue the approach talkdown to a
range of 1 mile. The surface wind was calm, and the visibility was in excess of

1 Section 1.17 deals with management and organisation aspects.
2 Throughout this report ‘miles’ are nautical miles.
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1.1.2

20 km, with scattered cloudbase 4,500 feet. The commander reported that he had
the runway in sight when the aircraft was just inside 2 miles from touchdown,
and the aircraft landed uneventfully at 0342 hrs. The weather report for that
approach had been passed to the crew while they were also in contact with the en
route area control. It was not updated or reiterated when the aircraft was
transferred to Coventry Approach Radar control.

After arrival, the aircraft was loaded with a further cargo of livestock. With the
same crew, it departed again at 0452 hrs. On this sector, the commander was the
handling pilot, and the aircraft arrived after an uneventful Instrument Landing
System (ILS, frequency 109.5 MHz) approach to Amsterdam's Runway 19R at
0551 hrs. The weather conditions at Amsterdam were good throughout the
night. The cargo was unloaded and the aircraft was refuelled with 6,980 litres of
Jet A-1 fuel prior to the return flight to Coventry. On board for this flight were
the two pilots, an Air Algerie maintenance engineer and two stock handlers
employed by Phoenix Aviation.

In accordance with the standard refuelling plan of the operator, sufficient fuel was
uplifted to enable the aircraft to fly to Coventry, and then to undertake its next
planned flight to Rennes with a fresh flight crew, but without further refuelling.
The quantity on board at the time of departure from Amsterdam was 10,500 kg
and the estimated fuel used for the flight to Coventry was 2,400 kg.

The forecast Coventry weather that would have been available to the crew while
on the ground at Amsterdam was the 0400 to 1300 hrs Terminal Aerodrome
Forecast (TAF), which indicated that a visibility of 800 metres in fog was likely to
occur between 0400 and 0900 hrs.

The flight departed from Amsterdam at 0642 hrs. Between 0500 and 0600 hrs,
the weather at Coventry had deteriorated. Visibility had reduced from over 20 km
to 3,500 metres by 0550 hrs, and by 0620 hrs it had reduced further to
800 metres. All of the airfield radio navigation aids were serviceable, but the
aircraft was not able to receive the Coventry Runway 23 ILS on frequency
109.75 MHz, as its dual navigation receiver system was not to an updated
40 channel ILS standard (see paragraph 1.8.2.2).

Diversion to East Midlands Airport

On handover from London ATCC, the Coventry Approach Radar controller
offered the aircraft radar vectoring for an SRA to Runway 23, terminating at
0.5 miles from touchdown. The crew was then informed that the Runway Visual

4



Range (RVR) for Runway 23 was 700 metres3, but the full weather report was
not passed, as it had been given to the crew during an earlier radio call. The first
officer acknowledged the RVR information, which again suggested that the
commander was the handling pilot for the sector. The radar guidance was
completed at 0739 hrs, with the aircraft at 0.5 miles from touchdown. The
commander had decided to discontinue that approach and executed a go-around?.
The aircraft was given radar vectors and then cleared to the Coventry
Non-Directional Beacon (NDB) in order to take up the holding pattern, which was
commenced at (744 hrs.

Some nine minutes were spent in the holding pattern, during which time the RVR
for Runway 23 reduced to 600 metres. The actual weather reports for
Birmingham and East Midlands Airports were passed to the crew by Coventry
ATC. Birmingham had a visibility of 600 metres with a touchdown RVR for
Runway 33 of greater than 1,500 metres, and East Midlands had a visibility of
3,500 metres, with scattered cloudbase 6,000 feet. The crew stated that their
intention was to remain in the holding pattern until 0800 hrs awaiting any
improvement in the Coventry weather, after which time they would divert to East
Midlands. However, at 0749 hrs a message was passed from Phoenix Aviation
advising the aircraft to divert to East Midlands Airport and to wait on the ground
for a weather improvement.

At 0750 hrs the crew was instructed to remain in the holding pattern at the 'CT"
beacon, awaiting co-ordination of an ATC clearance with Birmingham and East
Midlands. This instruction was repeated as the crew sought confirmation of it.
However, at 0753 hrs, the aircraft was observed on radar to have turned right and
was leaving the holding pattern turning towards East Midlands. This caused a
potential conflict with traffic inbound to Birmingham, but it was quickly resolved
by the Birmingham and Coventry Radar controllers, both of whom filed CAA
Occurrence Reports regarding the event.

The aircraft was routed directly towards East Midlands Airport. At 0758 hrs, the
crew was offered radar vectoring for an ILS approach to Runway 27. The East
Midlands Approach controller queried whether the crew had the frequency of the
ILS, and confirmed that it was 109.35 MHz. The commander had taken over the
radio transmissions for the handover to East Midlands Approach, and he stated

3 The minimum RVR acceptable for the start of an approach under UK criteria was 1,100
metres.

4 See Appendix P with regard to Aerodrome Operating Minima requirements.

5



1.1.3

that they had tuned the ILS frequency but could not receive it "for the moment”
and would advise when they "got the indication". On being passed a closing
radar heading for the ILS Localiser, the commander reported that the aircraft ILS
was not operating and that the runway was in sight, while still some 8.5 miles
from touchdown. The aircraft was re-cleared for a visual approach and
transferred to the Aerodrome controller. The first officer again took over the radio
transmissions, suggesting that the commander was the handling pilot, and the
aircraft landed uneventfully at 0808 hrs.

A handling company at East Midlands was contacted by Phoenix Aviation, who
advised that the aircraft must wait there until the Coventry weather improved, as it
was not possible to transfer the outbound load from Coventry. The agent was
requested to provide the aircraft with the required services, and to arrange
breakfast for the crew. All of the occupants, except for the engineer, took
advantage of this arrangement by visiting the airport restaurant. No further
refuelling or change of loading took place at East Midlands, and no aircraft
technical documentation was deposited prior to the next flight.

East Midlands to Coventry sector

At about 0900 hrs, a Phoenix Aviation representative at Coventry Airport
observed that the weather appeared to be improving. A call was made to the Air
Traffic Services Unit (ATSU) at Coventry, where the Air Traffic Services
Assistant (ATSA) was reported to have given an assessment of the current
observed weather conditions. The commander was then passed a message from
Phoenix Aviation, via the handling agent, indicating that the visibility at Coventry
had improved to 1,200 metres with an overcast cloudbase at 600 feet.

The commander contacted Phoenix Aviation by telephone to confirm the message,
and decided to undertake the return sector to Coventry. Engines were started at
0927 hrs and the aircraft took off from Runway 27 at 0938 hrs. It was cleared
initially to maintain runway heading, climbing to Flight Level (FL) 405. About
40 seconds after takeoff, it was cleared to turn left on a direct track towards the
'CT' NDB and transferred from Aerodrome to Approach control. After about one
minute under the control of the East Midlands Approach controller, the aircraft
was transferred to Birmingham Approach control.

5 Flight Level is an altimeter indication obtained with a standard subscale pressure setting of
1013 mb.



1.14

The crew was requested to change the transponder squawk, then advised that the
aircraft was identified on radar and told they would be offered radar vectors for
Runway 23 at Coventry, but were then cleared direct towards the 'CT' beacon to
maintain FL40. The crew asked for descent clearance and, after telephone contact
between the Birmingham and Coventry ATC units, the aircraft was requested to
turn left onto a heading of 110°. It was initially cleared to descend to 2,500 feet
on the QNHS of 1022 mb. After being under the control of Birmingham for about
three minutes, it was handed over to the Coventry Approach Radar controller at
0944 hrs.

The crew was advised that the aircraft was identified on (primary) radar by the
Coventry controller, and that it would be positioned by radar vectors for an ILS
approach to Runway 23. A heading change onto 090° was instructed. The crew
was then advised, in a single transmission, to set the QFE of 1013 mb and
descend to maintain height 1,500 feet and to turn left heading 030°. The
commander read back the height and pressure setting correctly, but misread the
heading as 080°. This was amended by the controller to be 010°, but at this stage
the commander replied with a right turn to 010°. The controller did not query the
readback regarding the incorrect direction of turn because initially the aircraft was
observed to start a left turn.

Final SRA to Coventry

The crew was advised that the radar vectors would take the aircraft through the
final approach track "for spacing”. The controller enquired as to whether the crew
was able to carry out an ILS approach, or if an SRA was required. The
commander queried the meaning of this transmission, but the question remained
unresolved. Because of the position and heading of the aircraft at that time, the
controller was concerned that it was about to leave the radar vectoring area in
which 1,500 feet was a safe height, and also because of possible confliction with
other (unidentified) traffic outside the area. The crew was therefore requested to
turn left immediately onto a heading of 010° (a repeat of the previous heading
instruction). The commander responded that the aircraft was currently heading
010°, but the controller informed him that the aircraft was in fact tracking 100° and
reiterated the left turn request.

6 Analtimeter with its subscale set to QNH pressure indicates Altitude above mean sea level
(amsl), and when set to QFE pressure indicates Height above the appropriate QFE datum
point, usually a runway threshold or aerodrome reference point.

7



The controller requested that this turn be continued onto a heading of 260°, which
was correctly acknowledged. The crew was informed that the aircraft was
12 miles from touchdown, and that the approach would be an SRA to
Runway 23, terminating at 2 miles from touchdown. They were advised to
check their minima and missed approach point. The commander responded to this
transmission with a request for "co-operation with an SRE approach”, to which
the controller confirmed that the approach would be an SRA for Runway 23, but
the termination range and the instructions to check minima and missed approach
point were not repeated. The commander commented that they were not receiving
the ILS. At some point after this exchange, the controller decided to continue the
SRA to a termination range of 1 mile, which was the best approach available
using the particular radar system in use at that time. The flight crew were not
informed of this change of plan, and no information was passed to the crew
regarding the latest Coventry weather, nor the latest RVR observation for
Runway 23.

The Obstacle Clearance Height (OCH) for the SRA procedure to Runway 23,
with a termination range of 2 miles from touchdown, is 650 feet. For an SRA
termination range of 1 mile, it is 370 feet. Neither value was passed to the crew,
as it was not the standard practice for ATC to do so.

A range check was passed to the aircraft at 10 miles from touchdown, and a
"check wheels" was instructed. The commander responded that they were
"gear down", and he requested a further range check. At this stage the aircraft
was 9 miles from touchdown. The controller advised that further descent to
maintain a 3° glidepath would begin at four and a half miles from touchdown.

Further headings were passed in order to intercept and follow the final approach
track, and range checks were passed at each half mile interval from 6 miles.
A continuous transmission was then made by the controller, as is standard
practice during this type of approach. Descent instructions and advisory heights
were passed from 5 miles inbound as normal. The controller had reference only
to the plan position of the aircraft, and to the appropriate advisory heights for each
half mile of the descent. The radar system had no facility for indicating the actual
aircraft height, so the controller was not aware that the aircraft had descended
below the advisory glidepath and that it had flown below the promulgated OCH.

The final centreline tracking appeared good, with only minor heading changes
being required to maintain it. At 0952 hrs, while the aircraft was showing on the

radar that it was inside two miles from touchdown, there was a power failure at



1.1.5

1.1.6

the airport. The ATSU standby power system activated within ten seconds,
reactivating the radio transmitter, but not restoring the radar system immediately.
The controller called the aircraft in order to ask the crew if it was visual with the
airport. There was no response. In reply to a query from the Aerodrome
controller in the Visual Control Room (VCR) the RVR observer, who was close
to the threshold of Runway 23, reported that he had heard the sound of a jet
aircraft, followed by a loud bang. The controller then noticed a column of smoke
rising above the fog bank in the final approach area and operated the crash alarm
at 0954 hrs.

Collision and impact information

The aircraft struck a 132 kV suspension electricity transmission tower (pylon).
The pylon was 86 feet high and situated on the extended centreline of Runway 23,
at a distance of approximately 1.1 miles from the threshold. The elevation of the

ground at this location is 291 feet amsl.

The impact with the cables and pylon triggered Alarm and Indication signals, and
tripped protective circuit breakers on the power system supervisory equipment
installed at the Coventry Substation. The time of the first recorded alarm signal
caused by the accident was 09:52:33.72 hrs. The automatic circuit protection
systems activated, which resulted in a loss of power to the airport as well as much

of the surrounding area.

The impact occurred at approximately 72 feet agl with the aircraft in an almost
wings level attitude. Major damage was caused to the inboard high lift devices on
the left wing, and to the left engine. The consequent loss of lift on the left wing,
and the thrust asymmetry, caused the aircraft to roll uncontrollably to the left.
When passing through a wings vertical attitude, the left wingtip struck the gable
end of a house, causing major structural damage to the property, and the wingtip
to separate from the aircraft. The left roll continued until the aircraft crashed
inverted into an area of woodland close to the edge of the housing conurbation.
An intense fire ensued, during which a large part of the forward fuselage aft to the
wheel well, including the wing centre section and the inboard portions of the
wings were consumed. The five occupants suffered fatal multiple injuries on
impact.

Witnesses

Various witnesses indicated that there was fog in the approach area at the time of
the accident. They reported that the fog seemed to be generally lifting, and the

9



1.2

1.3

1.4

visibility below the layer of low stratus cloud had improved. However, those
working at the western end of an industrial estate, situated on the extended
centreline just inside 2 miles from the runway threshold, indicated that visibility
over the field looking towards the pylon location was very poor. The surface of
the field was reported as being wet, there was a fog bank at ground level in that
area, and the forward visibility was estimated to be about 50 metres.

Another observer, situated in the middle of the same industrial estate, stated that
the fog in his vicinity had dispersed sufficiently that blue sky could be clearly seen
directly above, but there were still banks of fog present to the northeast of the
airport. Horizontal visibility at his location was hazy but not poor, and the aircraft
was clearly visible passing in and out of the top of the fog bank as it passed. The
aircraft's colour scheme and logos were clearly identifiable. The witness noted
that the aircraft was to the south side of the normal approach track, but it was
correcting from left to right as it passed. The aircraft was subsequently observed
by another witness to enter a fog bank when approaching the field in which the

pylon was situated.

Injuries to persons

Injuries Crew Passengers Others
Fatal 3 2 -
Serious - - .
Minor/None - 5

There were no injuries to other persons.
Damage to aircraft

The aircraft was destroyed by impact with an electricity pylon, the ground and by
post-crash fire.

Other damage

The aircraft's impact with the pylon destroyed the middle pair of the three pairs of
cable support arms, and the top of the pylon complete with the upper pair of arms
collapsed to the ground. About 140 metres beyond the pylon, the aircraft's left
wingtip struck the gable end of a terraced house causing severe structural damage.

The aircraft passed over two further rows of terraced houses causing minor

10



1.5

1.5.1

1.5.2

damage from falling debris, including damage to the ridge tiles and chimney stack
of one house. The aircraft then descended inverted into Willenhall Copse
destroying a lamp post at the roadside and a large number of trees by impact and

fire.

Personnel information

Commander:
Licence:

Aircraft ratings:
Instrument Rating:
Base Check:

Line Check:
Medical Certificate:
Flying experience:

Previous rest period:
Basic Training:

Previous Operation into UK:

Male, aged 44 years

Airline Transport Pilot's Licence (Algerian)
Boeing 737, 727, Airbus 300/310, Fokker F27
29 October 1994

29 October 1994

2 September 1994

30 October 1994

Total flying: 10,686 hours
On type: 2,187 hours
Last 90 days: 95 hours
Last 28 days: 25 hours
Last 24 hours: 4 hours
27 hours

Company sponsored, in France
Completed in 1975

November 1994

No Crew Resource Management Training course had been attended.

First officer:
Licence:

Aircraft ratings:
Instrument Rating:
Base Check:

Line Check:
Medical Certificate:
Flying experience:

Previous rest period:
Basic Training:

11

Male, aged 35 years
Airline Transport Pilot's Licence (Algerian)
Boeing 737, Fokker F27, Cessna 310

25 September 1994

25 September 1994

31 July 1994

6 December 1994

Total flying: 2,858 hours
On type: 2,055 hours
Last 90 days: 76 hours
Last 28 days: 18 hours
Last 24 hours: 4 hours
27 hours

Company sponsored, in France
Completed in 1985



1.5.3

1.5.4

1.6

1.6.1

Previous Operation into UK:

1 December 1994

A single briefing on Crew Resource Management had been attended.

Air Traffic Control Officer:
(ATCO)
Validations:

Employment at Coventry
Duty commenced
Time since last break

Air Traffic Services Assistant:

(ATSA)
Validations:

Employment at Coventry
Duty commenced
Time since last break

Aircraft information

Leading particulars
Manufacturer:

Aircraft type:

Constructor's serial number:
Year of manufacture:
Engines:

Certificate of Airworthiness:

Certificate of Maintenance:

Total aircraft hours (last record):

12

Female, aged 29 years

Aerodrome control

Approach control

Approach radar - Plessey ACR430
Approach radar - Marconi S511
Meteorological Observer certificate
since 29 July 1991

0700 hrs on 21 December 1994

15 minutes

Male

Meteorological Observer certificate training
completed on 16 December 1994

No other validations required

since 17 June 1992

0730 hrs on 21 December 1994

Not relevant

Boeing Commercial Airplane Company
Boeing 737-2D6C

20758

1973

2 Pratt & Whitney JT8D-15 turbofan engines
No 1 Engine Serial No P695283B

No 2 Engine Serial No P688581B
Public Transport of post and cargo
validated until 17 June 1995

Issued 18 December 1994

valid until 17 June 1995

45,633 on 20 December 1994



1.6.2

Aircraft history and maintenance records

The aircraft had been operated by Air Algerie since new. It had been modified for
cargo operations by the embodiment of a large cargo door at the L1 position. At
the time of the accident the aircraft cabin contained a number of (empty) palletised
livestock pens which engaged and locked into the rails in the cabin floor.

The operator supplied maintenance and airworthiness documentation which
included Technical Log pages covering operations during the earlier part of
December 1994, and worksheets covering rectifications and scheduled
maintenance carried out on 18 December 1994 at Algiers. Following the impact,
the cockpit area was consumed by fire, but some documents were recovered in a
damaged and partially burned condition. However, these included only part of
one page from the Technical Log, covering flights after the aircraft's return to the
UK from Algiers. No pages had been left with any handling agents. The
damaged part page concerned operations on 20 December, when 16 operating
hours had been completed since the visit to Algiers, and the entries appeared to
comprise the daily or pre-flight checks.

The aircraft began operations from Coventry on 5 November 1994 and continued
during December, with a return to Algiers on the third of the month when some
rectifications were carried out including a problem with the leading edge devices
and a problem with the security of the front livestock pallet. On 15 December it
was noted in the Technical log that the FDR was unserviceable. The aircraft
completed 22 sectors before the recorder was replaced at Algiers on 18 December.
The relevant worksheet recorded that the newly installed recorder was tested
successfully’. It was also noted, on 15 December, that the No 3 leading edge flap
had stopped in transit but cycling of the system on the ground failed to reproduce
the condition. Retesting during maintenance on 18 December also failed to repeat
the malfunction. The then current Certificate of Airworthiness (C of A) lapsed on
15 December, and a note drawing attention to this had been entered in the
Technical Log. The corresponding action was recorded as "fait et mis a bord"
(sic) ie "accomplished and put on board". No document was provided which
formally extended the validity of the C of A, but on the Technical Log sheets from
16 December onwards a 20 hour extension was noted for the next scheduled

maintenance which would include the C of A revalidation.

7 The FAA Master Minimum Equipment List (MMEL) allows the FDR to be inoperative
provided the CVR is operating normally and repairs are carried out within three days.
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On 18 December 1994 a scheduled maintenance inspection (V1, 170 hour) was
carried out, and a six-monthly inspection for revalidation of the C of A.
Rectification of the outstanding defects which had accrued during the operations
away from Algiers was also certified. The aircraft had undergone "Block 5" of its
major maintenance cycle in February 1994, and was due for a Major Overhaul at
56,515 hours and no later than 23 June 95.

Weight and balance

Maximum permitted Take-off Weight: 52,400 kg
Estimated Take-off Weight: 36,500 kg
Estimated Take-off Centre of Gravity (%mac): 14.5%
Maximum permitted Zero Fuel Weight: 43,100 kg
Estimated Zero Fuel Weight: 29,475 kg
Maximum permitted Landing Weight: 46,700 kg
Estimated Weight at accident: 35,500 kg
Estimated fuel on board at accident: 6,000 kg

Recommended approach procedures

The manufacturer's recommended approach procedures are presented in the
aircraft's Cperations Manual. Appendix A, Figure 1 shows the relevant extracts
detailing flap extension and approach speeds. The target reference approach
speed (Vreg) for the estimated weight in a 30° Flap configuration was 116 kt.

The Operations Manual also describes the approach technique for a non-precision
approach (Appendix A, Figure 2), suggesting a descent to MDA as soon as
practical after passing the final approach fix inbound, and this is shown in
diagram form in Appendix A, Figure 3.

Some other operators have introduced a modified technique for the conduct of a
non-precision approach for large transport aircraft, when range to touchdown
information is available. Descent should be planned to follow a nominal 3°
glidepath (or as specified in the particular procedure), so that the MDH/MDAS3 is
reached just as the aircraft arrives at the Missed Approach Point (MAPt). On
reaching the MDH/MDA, a go-around manoeuvre should then be initiated if the
specified visual reference has not been established. This is intended to avoid
flying any level segment at, or slightly above, the MDH while flying towards the

8  MDH is applicable to approaches conducted by reference to pressure altimeters set to QFE,
and MDA to those conducted with QNH set.
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MAPt and waiting for the correct visual references to appear. This may require
late changes of aircraft configuration and/or power and pitch attitude changes
when close to the ground. The principal, known as the "stabilised approach”
technique, is now widely taught but is not detailed in the Boeing Operations
Manual for 7T-VEE.

The stabilised approach technique was carried out by the crew of 7T-VEE during
the previous two SRA approaches on the morning of 21 December 1994, but
their technique differed significantly during the final SRA, and resulted in an
unstabilised approach.

Flight instruments, autopilot and GPWS
Flight instruments

This aircraft was fitted with the original standard of pressure altumeters, which did
not have the facility of an adjustable DH/MDH cursor. For Category 1 precision
approaches, and for all non-precision approaches, the DH/MDH is referenced to
the aircraft's pressure altimeters with subscales set to QFE?, and not to the
aircraft's Radio Altimeters (RAs).

The RAs on this aircraft were fitted with adjustable DH/MDH cursors. RAs read
actual height above the ground directly beneath the aircraft, but are of limited
value during non-precision approaches because the nature of the terrain under the
approach path may not necessarily be level, flat or related to the runway threshold
elevation in a meaningful way. The use of the RA height cursors for this type of
approach is therefore of only secondary guidance value.

The aircraft was equipped with an aural altitude alerting system, which provided
an alert tone when the aircraft was approaching the pre-set altitude. The tone was
activated when the aircraft was within 1,000 feet of the pre-set value. On this
aircraft, no altitude deviation alerting system was fitted.

A dual Flight Director (FD) system was fitted. A single cue command bar was
located on each pilot's Attitude Director Indicator (ADI). The system was the
most up to date that was available at the time of construction of the aircraft, but
had fewer features than more modern FD systems. A mode selector was provided
for each pilot, so that the two FDs could be operated independently. Modes
available included Go-Around, Heading, VOR/LOC, Auto Approach and Manual

9 Air Algerie standard operating procedure specifies use of QFE for approaches.
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Glideslope (the latter two modes for use with an ILS facility only). Also fitted
was an Altitude Hold mode. When not in Altitude Hold or tracking an ILS
Glideslope, the only pitch mode available was Pitch Attitude command, each
mode selector having a rotary knob which the pilot could rotate to select a
particular constant aircraft pitch attitude for the FD command bar. In this system,
there was no facility for commanding a constant airspeed or constant rate of
descent. Full pitch and roll approach guidance was therefore available from the
FDs whenever the aircraft was flying an ILS approach, but the only modes
available for use on a non-precision approach, such as an SRA, were Heading
and Pitch Attitude. It is unlikely that the FD Pitch mode was in use at the time of
the accident, because of the need to adjust continuously the pitch attitude setting
during an approach whenever speed, power or configuration changes occurred
and for changes in the rate of descent.

Autopilot System

The aircraft was equipped with an autopilot with pitch and roll channels. No
autopilot disconnect audio warning system was fitted and therefore it was not
possible to determine, from CVR evidence, whether or not the autopilot was in
use (see also paragraph 1.12.2).

Ground Proximity Warning System (GPWS)

A Mark 1 GPWS was fitted, which had five warning modes available. The
GPWS was not designed to detect obstacles located ahead of the aircraft's
position. The five available modes were:

Mode 1 Excessive Descent Rate

Mode 2 Excessive Terrain Closure Rate

Mode 3 Altitude Loss after Take-off or Go-Around

Mode 4 Unsafe Terrain Clearance while not in the Landing Configuration
Mode 5 Below Glideslope Deviation Alert

Given the aircraft's configuration at the time of the accident no aural warnings
from the GPWS were to be expected and none was heard on the CVR.

Meteorological information
Aftercast

An aftercast, produced from the Meteorological Office Headquarters at Bracknell,
indicated that the synoptic situation at 1000 hrs showed an anticyclone of some
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1028 mb centred over Scotland, extending a ridge of high pressure over England
and Wales. The weather was very misty with fog patches, and visibility ranging
between 800 metres and 1,500 metres. The mean sea level pressure was
1023 mb. The cloud was scattered or broken, base 800 to 1,000 feet amsl. The
surface wind was variable at 5 kt, and the upper wind at 2,000 feet
from 010°/15 kt. The mist and fog had been fairly extensive around dawn, but
had largely lifted from most places by 1000 hrs.

Terminal Aerodrome Forecasts (TAFs)

The Terminal Aerodrome Forecast (TAF) for Coventry Airport, issued by the
Birmingham Weather Centre at 0300 hrs on the AFTN system, and valid for the
period 0400 to 1300 hrs was recorded as: Surface wind variable 3 kt, visibility
10 km or more, scattered cloudbase 3,000 feet, probability 30% of temporary
changes between 0400 and 0900 hrs to a visibility of 800 metres in fog.

A later revision issued at 0500 hrs indicated that the temporary change in visibility
would occur during the period 0600 to 0900 hrs with a visibility of 800 metres in
fog and a broken cloudbase at 200 feet. The later TAF issued for the validity
period 0700 to 1600 hrs showed little change in the basic data, but the temporary
change had been further revised to a probability 30% of temporary changes
between 0700 and 0900 hrs with a visibility of 800 metres in fog, and a broken
cloudbase at 100 feet. Thus, no fog was forecast to be present after 0900 hrs in
any of the TAFs.

Aviation Routine weather reports (METARS)

The "post-accident” observation logged at Coventry was the 0950 hrs METAR:
Surface wind 020° at 6 kt, visibility 1,200 metres in mist, RVR Runway 23
1,100 metres, RVR Runway 05 greater than 1,300 metres, scattered cloudbase
700 feet, scattered cloudbase 1,200 feet, temperature 2°C, QNH 1023 mb.

Actual weather observations are taken at hourly intervals at Coventry Airport.
The observations taken during the early hours of 21 December 1994, up to the
time of the accident are detailed in Appendix B. No observations from Coventry
were recorded in the Meteorological Office records until the 0750 hrs observation.
However, the TAF valid for the period 0400 to 1300 hrs had been issued,
indicating that at least some of the earlier observations had been passed by
telephone to the Birmingham Meteorological Centre.
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The 0400 to 1300 hrs Coventry TAF would have been available to the crew
together with the pre-flight documentation in the flight briefing folder prepared by
the aircraft handling agents in Amsterdam. The 0700 to 1600 hrs TAF, and the
0750 and 0850 hrs METARs for Coventry, would have been available from the
Flight Briefing Unit at East Midlands Airport prior to the departure of the aircraft.

Runway Visual Range (RVR)

The RVR measurements at Coventry are taken by the human observer method,
whenever the visibility falls below 1,500 metres. The technique involves an
observer, usually a member of the Airport Fire Service, taking a vehicle to each
end of the Runway 05/23 in turn, adjacent to the thresholds, and noting the
number of runway lights that are observed through the obscuration. These counts
are transmitted to the VCR by UHF radio link. A conversion table is kept in the
VCR so that the number of lights observed may be converted into an RVR value,
and this is recorded on the RVR log form CA1044. The airport is not equipped
with an instrumented RVR system. The RVR observations taken at Coventry
Airport during the morning of 21 December 1994 are also shown in
Appendix B.

The final RVR log entry was found to be in error. The recording of UHF
communications between the Tower and the mobile vehicle operator tasked with
RVR observations indicated that at 0940 hrs, 23 lights could be counted from the
Runway 05 assessment point. From the conversion table in the Tower, this gave
an RVR in excess of 1,300 metres. The vehicle was asked to take another
measurement from the Runway 23 assessment point, and transited down the main
runway. This RVR assessment was then carried out at 0945 hrs on Runway 23,
and indicated that 20 lights were visible, converting to an RVR of 1,100 metres.
This was never recorded on the RVR log (Form CA1044), but was entered
correctly on the 0950 hrs METAR.

Meteorological Observations at Coventry

The required instruments for compiling the Meteorological observations were
serviceable at the time of the accident, with the exception of the cloudbase
recorder, which had been unserviceable for a prolonged period.

METARs are prepared hourly, at ten minutes to each hour (H+50), by
Meteorological Observer certificated ATCOs or ATSAs. These are then
transmitted by teleprinter or AFTN to the Meteorological Office. For local use,
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the data is input into a Commodore 16 microcomputer and displayed on the
Closed Circuit Television (CCTV) system in the Visual Control Room (VCR),
Radar Room and Flight Briefing Unit.

Specific improvement or deterioration of any of the items in a routine report are
supplied in a Special Meteorological report. They are issued between routine
reports and contain only those items which are affected. The criteria for raising
Special reports are specified for ATS staff in the Manual of Air Traffic Services
(MATS) Part 1 (Appendix C). Special reports should be displayed immediately
with the time of observation, and the compiler is required to advise the Aerodrome

and Approach Controllers of the contents.

Between the routine 0850 hrs and 0950 hrs observations, the visibility at
Coventry had improved above 800 metres, and the cloudbase had lifted through
200, 300 and 500 feet, all of which are specified criteria requiring a Special

Observation. None was taken in this period.

Information from the pilot of the previous landing aircraft

The instrument rated pilot of a Piper PA-28 aircraft provided useful information
regarding the actual weather conditions experienced in the approach area for the
period between 0905 and 0935 hrs. During that period, the pilot was kept fully
informed of the changes in the RVR by Coventry ATC. Approaches were flown
using the Runway 23 ILS, the first being at 0910 hrs with an RVR of
900 metres, and the second at 0920 hrs with an RVR of 1,000 metres. On both
occasions, the aircraft descended to the promulgated DH of 280 feet, and the pilot
executed go-arounds because no visual references were attained. Once the
weather conditions began to improve, a third attempt was made at about 0930 hrs.
On that occasion, the pilot had reference to the approach lights through a gap in
the fog as the aircraft reached DH and a successful landing ensued. The pilot
considered that the visibility was at least one mile once below the cloudbase which
was estimated to have been 200 feet. The pilot also noted that the cloud tops were
at 500 to 600 feet agl, with clear blue skies and good visibility above. Gaps in
the fog were perceived to be becoming larger and more widespread by the time the

third approach was commenced.
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Aids to navigation
Coventry Airport is equipped with the following instrument approach aids:
Instrument Landing System (ILS), Runway 23:

Coded 'I CT' it radiates on frequency 109.75 MHz. The Localiser is aligned with
the final approach track for Runway 23, on a magnetic track of 232°M. The
associated Glideslope signals, radiated on the frequency-paired channel
333.05 MHz, give a glidepath angle of 3°. This system was initially
commissioned in 1990, and was fully serviceable at the time of the accident.
No ILS system is available for approaches to Runway 05.

Non-Directional Beacon (NDB)

Coded 'CT' it radiates on frequency 363.5 kHz. The transmitter is located on the
approach centreline of Runway 23 at a distance of 3.25 miles from the threshold.
It was serviceable at the time of the accident.

Surveillance Radar Equipment (SRE)

A Marconi S511 system with colour Rickard-Miller raster scan display was
serviceable and in use at the time of the accident. This equipment is approved for
giving guidance for SRA approaches to 2 miles or 1 mile Radar Termination
Range (RTR). It had been used for the successful SRA Approach conducted by
7T-VEE at 0340 hrs on the morning of the accident. The Coventry Radar
Vectoring Area is shown in Appendix D, Figure 1. The CAA approach chart
detailing the SRA procedures for Runway 23 is shown in Appendix D, Figure 2.
The information is also shown in tabulated form in the AIP RAC section,
Appendix D, Figure 3.

An older Plessey ACR430 system with monochrome display was serviceable at
the time of the accident, but was not in use. This equipment is approved for
giving guidance for SRA approaches to 1 mile or 0.5 mile RTR. This equipment
was used to provide 7T-VEE with guidance during the SRA to a 0.5 mile RTR
and subsequent go-around at 0735 hrs on the morning of the accident.

Aircraft equipment
VHF Omni-directional Radio Range (VOR)

Three VOR navigation receivers were fitted to the aircraft and were serviceable at
the time of the accident. These provided the primary means of navigation for this
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aircraft while en route. No VOR ground stations were relevant to the approaches
carried out at Coventry on the day of the accident.

Instrument Landing System (ILS)

The three VOR navigation receivers (Nos 1, 2 and AUX) were also capable of
receiving ILS Localiser signals. Triple ILS Glideslope (GS) receivers were also
fitted. Although there were three navigation receivers, only two, No 1 and 2, or
No 1 and AUX, or No 2 and AUX, were operational and the third was in standby
mode. Each pilot was provided with a Horizontal Situation Indicator (HSI). The
output from the aircraft's navigation receivers was used to display the aircraft's
position with respect to the pilot-selected course on the HSI, for VOR or ILS
Localiser signals. ILS GS indications were also provided on the same
instrument. Additionally, on each pilot's Attitude Director Indicator (ADI), a
display of ILS Localiser and GS was provided. The ILS is regarded as the
primary aid for making instrument approaches to airports in poor weather

conditions.

The navigation receivers originally fitted to the aircraft were "Buyer Furnished
Equipment" and were of a standard capable of receiving 20 ILS channels. It was
the policy of the aircraft manufacturer to fit control boxes which matched the
capacity of the rest of the radio equipment and so "20 channel" control boxes were
fitted. The original specification for ILS Localiser installations allocated channels
in the VHF band between 108.1 and 111.9 MHz, spaced at each odd decimal
value, giving 20 available channels in total. As the number of ILS installations
grew at adjacent airports!9, it became apparent that more than 20 channels would
be required. An ICAO agreement specified that the channel spacing would be
reduced, and introduced 20 extra channels spaced 50 kHz (0.05 MHz) above the
existing frequencies. These frequencies became available for use by ground

installations from 1976 onwards.

The original aircraft receivers were capable of being modified to meet the
40 channel standard, which was initially implemented in the USA in 1973. The
control boxes required replacement before the 40 channels could be used. The
Certificate of Approval of Radio Installation records that aircraft was fitted with
three Collins Type 51RV 2B VOR/ILS Navigational Receivers. Only one
receiver, and none of the navigational control boxes, was recovered in an

10 LS installations have a protected range requirement to avoid interference from adjacent
facilities.
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identifiable condition from the wreckage. That set proved to be a type SIRV 4B,
a slightly later series than that documented, and one which was capable of
receiving 40 channels though these could not be used without the correct control
box.

Some flight crews reported to Phoenix Aviation management that the aircraft's
equipment would not operate on the Coventry ILS frequency. The Air Algerie
Flight Operations management in Algiers were also informed by facsimile, but no
remedial action was immediately forthcoming. In an attempt to ensure that poor
weather would not disrupt the aircraft's flight programme through the winter
months, Phoenix Aviation arranged for a 40 channel navigation receiver to be
brought to Coventry from a UK supplier. The Air Algerie engineering staff fitted
the unit, but it would not function correctly. This was consistent with the aircraft
being fitted with the earlier standard of 20 channel control boxes. The
replacement unit was removed and returned to the supplier, and the aircraft was
restored to its former avionic condition around the beginning of December 1994.

Carriage of an ILS receiver was not mandatory under UK regulations for an
aircraft making approaches to Coventry Airport.

Automatic Direction Finding (ADF)

Two ADF receivers were installed, each receiver driving one pointer on each
pilot's Radio Magnetic Indicator (RMI). The units were tuned to the Coventry
NDB frequency 363.5 kHz at the time of the accident.

Distance Measuring Equipment (DME)

A DME receiver was fitted, with a distance measurement display located in a
corner of each pilot's HSI. There were no DME stations relevant to the SRA
approaches carried out at Coventry, and there were no adjacent stations that would

have provided useful distance information to the crew.
Communications

A complete series of recordings and transcripts were studied in order to follow the
progress of the flight within UK airspace and during each of the approaches made
during the duty period of the accident crew.

The radio callsign used by the crew for the sector from Amsterdam and diversion
to East Midlands was "Fastcargo 702". The final sector to Coventry used the
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callsign "Fastcargo 702P", the "P" suffix indicating a positioning flight for ATC
flight plan purposes.

Additionally, at Coventry Airport, UHF radiotelephony transmissions between
the VCR and airport surface vehicles was recorded. This included the vehicle
used while taking RVR observations.

Aerodrome information
Physical characteristics

Coventry Airport has two hard surfaced runways:

17/35  Asphalt, 815 metres long, 30 metres wide.

05/23  Asphalt, 1615 metres long (*), 46 metres wide.
(*) includes 210 metre starter extension, block paved, which is
not available to aircraft with underslung engines (such as the
Boeing 737).

Instrument Approach procedures are available for Runway 05/23 only.
Approach, threshold and runway lighting is therefore provided for this runway.
Runway 23 is equipped with 416 metres of high intensity coded centreline
approach lights with two crossbars, high intensity green threshold lights with
elevated high intensity green wing bars, elevated high intensity white
bi-directional runway lights with a low intensity omni-directional white
component, red end lights plus red edge lighting to the 93 metre grass stopway.
A Precision Approach Path Indicator (PAPI) system, set at 3°, is situated on the
left side of Runway 23, 365 metres in from the threshold (the normal touchdown
aiming point), with a Minimum Eye Height over Threshold (MEHT) of 56 feet.

Air Traffic Services Unit (ATSU)

The Coventry ATSU and Visual Control Room (VCR) is located at the western
end of the airport, atop the operations building. Its facilities are somewhat dated.
The Approach Radar room was co-located in one corner of the VCR and screened
by boarded partitioning. There was an open entrance to the radar room, which
did not eliminate background noise intrusion from the VCR.

There was a CCTV display of the latest weather observation and a four digit
repeater display of RVR in front of the Aerodrome Controller in the VCR, and in
the radar room, although these were not situated atop the display console for the
Marconi S511 Radar. The digital RVR display did not indicate to which runway
the measurement applied.

23



1.11

1.11.1

1.11.1.1

The complement of ATS staff in on duty at the time of the accident comprised one
ATCO acting as Aerodrome controller and one ATCO operating as
Approach/Approach Radar controller.

Also on duty in the VCR from 0730 hrs was an ATSA. During the week prior to
the accident, he had successfully completed his Meteorological Observer
certificate training course. This was the second time that he had been on duty
since the completion of the course, and he was allocated responsibility for
compiling the Meteorological observations, and the calculation and recording of
RVR observations, along with his routine duties, for the period prior to the
accident.

Guidance on the training of ATS personnel in the preparation of aerodrome
weather reports was published by the CAA in an Aeronautical Information
Circular, number 62/1994. Relevant extracts from this circular are presented in
Appendix E.

Flight recorders
Flight Data Recorder (FDR)
FDR fitted to the aircraft

The type fitted was a SFIM (Société Frangaise d'Instruments de Mesure) A2615
photographic recorder. It was located in the cabin roof at the rear of the aircraft.
The recording medium was recovered undamaged after the accident.

This type of FDR uses a light sensitive paper strip which is contained in a
removable light-proof cassette. The FDR installed in 7T-VEE had been changed
in Algiers on 18 December 1994, prior to the accident . When the paper was
removed from the cassette and developed at the Centre d'Essais en Vol at
Brétigny, it was found that the FDR had been working only intermittently. A
takeoff and climb of approximately 19 minutes was recorded from Algiers,
followed by a break in the recording before a landing from which there was a
normal shutdown. Another takeoff and climb lasting 17 minutes followed.
Examination of the runway heading indicated that this was probably a flight from
Coventry, and this was the last recorded data. The accident flight was not
recorded, and it was not possible to determine when, in the period since the
change of cassette, the recorder had stopped working.
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International Standards for Flight Data Recorders

In recent years, the use of engraving metal foil recorders has been prohibited by
some states. In March 1995, the ICAO Flight Recorder Panel recommended that
Annex 6 to the Convention on International Civil Aviation should be amended to
include a Recommended Practice that the use of photographic film recorders be
discontinued by 1996.

Annex 6 sets the standard for the parameters to be recorded by the FDR as those
that should have been present in this case. There is also a recommendation that,
for aircraft types such as the Boeing 737, additional parameters indicating aircraft
attitude, flight control positions and engine power should be recorded.

Cockpit Voice Recorder (CVR)

The aircraft was equipped with a Fairchild model A100 CVR, which was
mounted at the rear of the aft baggage hold. The recorder was recovered from the
aircraft on site, it was undamaged apart from external sooting due to the
post-impact fire. A satisfactory replay was obtained using AAIB replay

equipment.

The CVR covered a 30 minute period which included the whole of the final flight
from East Midlands. The four tracks contained a pilot's, co-pilot's and flight
engineers Radio Telephony (RT) transmissions, and an area microphone. Crew
conversation was recorded on the area microphone, as well as the RT
transmissions relayed through the cockpit speakers, and any other noises. This
made it difficult to pick up crew conversation during RT transmissions, and
particularly during the final SRA when the RT transmissions by ATC were

continuous.

A transcript was produced for the flight from East Midlands, with the assistance
of an Air Algerie pilot to translate parts of the crew conversation from French and
Arabic. Extracts from the transcript are at Appendix F. The recording stopped
when the aircraft hit the pylon, due to the interruption of the aircraft power supply
to the CVR.

CVR Audio Data

An analysis of the sounds on the area microphone was made in order to determine
the engine power levels during the flight. These figures are included in the
extracts in Appendix F. There was no evidence of any engine failure, and the
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power levels appeared normal. However, due to the high audio level and
continuous nature of the radiotelephony transmissions from ATC, it was not
possible to determine engine power levels during the final descent phase of the
approach.

Wreckage and impact information
Accident site

The site was on the extended centreline of Runway 23 at Coventry Airport and
extended inbound for 260 metres from the 132 kV electricity pylon with which the
aircraft had collided. The pylon was 1.1 miles from the threshold of Runway 23,
and 1.27 miles from the nominal touchdown point. The elevation of the pylon
base was 291 feet amsl.

The trajectory of the aircraft following its collision with the pylon, which was
situated in an open field, took it over the corner of a housing estate before its
impact with the ground in Willenhall Copse. In the ficld immediately down track
of the pylon, items of wreckage were found which comprised most of the left
wing's No 2 and No 3 slats, other fragmented leading edge and cowl material, the
outboard aft flap and the left engine pylon fairing. Both nose leg doors were also
found here. Some 140 metres from the pylon, a 5 feet span length of the
aircraft's left wingtip was found lodged in a tree next to a house. The house had
impact damage forming a clear imprint of the wingtip on its gable end wall. The
wingtip under-surface and the adjacent wing under-surface found with the aircraft
in the final impact area both had heavy scoring damage matching the contact with
the wall. When the wing hit the house the aircraft had been rolling to the left with
the wings passing through the vertical. Some other debris from the left wing's
collision with the wall and fragments of pylon which had been carried with the
aircraft were found amongst the houses and had caused damage to them.

The aircraft descended almost fully inverted to crash just beyond the houses into
Willenhall Copse. Initial impact was on the cockpit roof and the disintegrated
cockpit and front fuselage were carried forward by the rest of the fuselage and the
wing centre section. The wings were broken up by collisions with mature trees
within the copse and the engines separated from their support pylons. The
forward fuselage and wings were then enveloped by fire which caused very
severe damage to the remains of the cockpit.

Appendix G gives a detailed description and analysis of the pylon impact.
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Flight Deck information

The subscale settings of the commander's and first officer's altimeters were both
found to be 1013 mb (29.92 in Hg). This was the notified QFE for Coventry
Airport Runway 23 at the time of the accident. The digital height indication
(mechanical drum type) on the commander's altimeter was trapped with the left
three drums at zero and the right end, "tens of feet" drum at an indication of
60 feet. The digital display on the first officer's altimeter gave an indication close
to zero with the right end drum ("hundreds of feet") slightly displaced from zero

towards "1".

The MDH cursor on the commander's RA was found to be set at zero, and the
first officer's was set at 200 feet. The design was such that when the radio height
reached the cursor setting on each instrument during an approach, then an MDH

warning light would illuminate on that corresponding pilot's instrument panel.

Little reliable evidence was obtained from the Flight Director control panels. The
commander's mode selector was at "AUTO/APP" and the first officer's at
"VOR/LOC" but in both cases there was damage which suggested that the knob
may have been rotated in the crash. The commander's Pitch command control
was at "10° up" and the first officer's at zero, with no evidence in either case that
the knob might have been rotated in the impact. On the Autopilot control panel the
mode selector was found at "MAN" and the Pitch mode selector at "OFF".

Systems examination

The positions of the various primary and secondary flying controls were
examined on site. The extensive impact and fire damage in the cockpit area
precluded meaningful inspection of the flight deck controls. In an attempt to
establish their settings, measurements of actuator extensions were taken. These
were compared with graphical data supplied by the manufacturer to obtain as
much pre-impact position data as possible. The extension of the screw-jack rods
of the trailing edge flap indicated that they were at approximately 30°. The
majority of the hydraulic actuators for the leading edge slats showed these to be
fully extended, although some had obviously moved on impact. It was not
possible to determine the pre-impact positions of the aileron or elevator controls,
because of the mechanical reversion features of the actuators. The rudder
actuators, whilst not possessing the same manual reversion capability, were still
free to float to an arbitrary position.
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The rudder and stabiliser trim actuators were measured to establish their
pre-impact settings. The former was found to indicate approximately 12° left
rudder trim, and the latter approximately 8 units of stabiliser trim. However, both
can be mechanically cable-operated and were therefore subject to the effects of
dissimilar cable pulling during the impact sequence. This appeared to have
occurred in the case of the rudder trim actuator.

No evidence was found of any pre-impact anomalies with the primary or
secondary flying controls, although a detailed inspection of the complete control
circuits was impossible due to the severe impact damage and post-crash fire in the
centre/forward fuselage area. Examination of the aircraft's final flight profile
tended to confirm the absence of any uncommanded inputs to the flying controls.

Powerplants examination

Both engines had separated from their wing mountings but were found in the
main wreckage area in close proximity to their respective wing attachments. The
thrust reversers of both engines had detached, but were found to be in the stowed
(forward thrust) position with the locks engaged.

The Inlet Guide Vane (IGV) and front accessory drive group assemblies of both
engines had been torn away. The outer casing had fragmented and separated
from the IGV assembly of the No 1 engine but most of the vanes were still
attached to the bearing housing. These vanes had severe impact damage which
had cut them and distorted them and which had clearly been caused by pylon
material (girder and possibly cable). This damage was sufficient to have caused
problems with the stable operation of the engine, in addition to problems arising
from the ingestion of pyion and intake fragments. The No 2 engine assembly and
its inlet guide vanes were extensively fragmented from ground impact.

Damage to both engine fan assemblies was extensive with all blades showing
damage to both leading and trailing edges from foreign object ingestion. More
than half of the fan blades in Engine No 1 had broken off at the roots in rearward
(counter-rotational) bending and the remaining blades were bent in that direction.
The second stage IGVs were intact but damaged and the second stage fan blades
showed little bending damage but had suffered impacts on their leading and
trailing edges. In engine No 2 all the first stage fan blades had been stripped in
rearward bending. The second stage IGVs had been destroyed and the second
stage fan blades were all bent rearwards. The damage to the fans appeared
consistent with ingestion of foreign objects or impact with the ground at a
relatively low power setting, the rotational damage being more severe on engine
No 2 than on No 1.

28



1.12.5

1.13

1.14

There was no evidence of an uncontained failure and no metal spatter was
observed in either exhaust case or jet pipe. Carbon deposits in the turbine
exhausts of both engines appeared normal in colour and distribution.

The rotational damage on each engine was sufficient to show that it had been
operating at a speed above idle but not at high power. Engine No 1 had suffered
two distinct impacts. The first was with the electricity pylon, which had
destroyed the intake cowling and damaged the inlet guide vanes. Following this
collision, it is probable that the engine surged and had lost some power by the
time the aircraft hit the ground. Engine No 2 was not so directly affected by the
collision and gave evidence of being at higher power on ground impact.

Fuel samples

Fuel samples were obtained from both engines. The sample from the No 2
engine was obtained entirely from the engine fuel filter, but on the No 1 engine
the fuel system was disrupted and had partially drained, consequently the sample
was obtained from a variety of engine sources. The samples were analysed by
the Fuels and Lubricants Department, DRA Woolwich. It was concluded that
they complied with the specification requirements apart from a small amount of
sediment in each sample, which was not considered significant.

Medical and pathological information

Post-mortem information did not reveal any significant medical conditions in the
flight crew which may have contributed to the accident. Identification of the
bodies was made difficult by the extensive fire which had ensued, and
ante-mortem records were not available for the flight deck crew.

Fire

Witnesses reaching the wreckage site at an early stage indicated that the fire started
and spread progressively a short time after the initial impact with the ground. The
initial multiple small fires grew into an intense fire which affected and partially
consumed the forward fuselage and the badly damaged inboard sections of both
wings. No evidence was found to show that any fire had developed whilst the
aircraft was still in flight following its collision with the pylon.

The local authority Fire Service, alerted by witnesses to the accident, attended the
scene within 10 minutes. The Airport Fire Service vehicles also attended, but had
some initial difficulty in locating the wreckage due to the poor visibility and the
indirect nature of the road access from the airport to the site.
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Survival aspects

Two seats were fitted at the rear of the cabin for the use of the stock handlers
travelling with the aircraft. The engineer normally occupied one of the two
observer's seats in the flight deck. There were no flight attendants on board, so
the stock handlers were normally the only cabin occupants during the return
journeys to Coventry. A witness at East Midlands indicated that there were two
cushions present on the floor of the forward part of the cabin during the
turnround. It was in this area that the bodies of the two stockhandlers were
located after the accident; there was no evidence to suggest that they had used the
seats and harnesses available for them. The nature of the final impact was such
that the floor attachments for these rear seats remained intact. Fire did not destroy
the rear of the aircraft, although there was some smoke damage. It is possible that
the impact would have been survivable for any occupants of the two rear seats
with properly fastened seat belts.

Witnesses arriving first at the scene of the accident reported that initially they were
able to enter the rear and centre cabin of the aircraft but were not able to locate any
survivors. The fire intensified, and the witnesses were forced to retreat away
from the wreckage. All commented on the strong smell of fuel that was present at
that time.

The flight deck and forward fuselage was completely destroyed during the initial
ground impact and subsequent fire. It was assessed that there was no possibility
of survival for the occupants of the flight deck or forward cabin.

Tests and research
Confirmation of area radar data

Recorded secondary radar data was obtained from the Clee Hill area radar head;
position 52° 24'N 002°36'W, elevation 1,760 feet amsl. Using an AAIB
computer program, data was converted to Ordnance Survey grid co-ordinates and
plotted on 1:50,000 scale for chart overlay.

Radar data is stored on magnetic tapes, which are normally preserved for a period
of 30 days before being re-used. About one month of data was therefore available
for this investigation. Information on the recorded visibility was extracted from
the Coventry ATSU Meteorological log book for the arrival times of 7T-VEE over
the previous month. It was apparent that the aircraft had landed after SRAs on a
number of occasions within that period, when the recorded visibility was below
8 km (5 miles). The relevant secondary radar data was extracted and covered ten
SRAs made by 7T-VEE prior to the day of the accident, and the three made during
the morning of 21 December 1994.
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Additionally, in order to confirm the accuracy of the plotted radar data,
investigators conducted a trial using a Cessna Citation II on 24 January 1995.
This aircraft was flown, using a pre-arranged unique radar transponder squawk,
on an autopilot coupled ILS to Runway 23 at Coventry, and then on three SRA
approaches using the Marconi S511 radar. The trial was conducted in good
weather conditions and centreline tracking was confirmed both electronically and
visually. The radar data was subsequently analysed using the same methods as
for the accident data. It was concluded that there were no problems with the
centreline tracking available from the Marconi S511 radar system in use at the time
of the accident, and that the recorded area radar data was sufficiently accurate.

Further analysis was carried out using the height information recorded during the
approaches made by 7T-VEE , details of which are presented in Section 2.

Checks for erroneous ILS indications

An additional task conducted during the radar flight trial was to check for any
misleading indications on the ILS display. With the navigation receivers set to
frequencies of 109.7 and 109.8 MHz in turn (ie immediately adjacent to the ILS
frequency 109.75 MHz), no spurious or erroneous indications on the ILS
displays were noted, and the relevant 'OFF' flag indications were obtained

correctly.
Assessment of possible visual cues

Since it was considered possible that the crew may have mistakenly identified
other ground features along the approach path as the approach lights or runway
threshold, investigators also flew a light helicopter on a number of visual
approaches to Runway 23 from a 4 miles final distance in good visibility.
Photographs were taken at intervals along the track while following a normal
3¢ glidepath and from a lower glidepath angle. Two of the photographs are
presented in Appendix H, showing the aspect of the approach area from about

2 miles out.
Organisational and management information

Parties involved with the operation

Phoenix Aviation was a British owned and registered private limited company,
founded in 1981. Its Managing Director had considerable farming and flying
experience, held a current Airline Transport Pilot's Licence, and was type rated on
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Boeing 707 aircraft. The company's primary business was the arrangement of
charter operations for various cargo and passenger aircraft, mostly Boeing 707's
of African carriers. It did not hold an Air Operator's Certificate (AOC), but relied
on those airlines that it contracted to hold the required AOC. The company went
into receivership in July 1995.

Race Cargo Airlines is a Ghanaian company, registered in Accra, Ghana. It holds
a Ghanaian AQOC, initially validated for the operation of Boeing 707 aircraft. The
company had done business with Phoenix Aviation prior to the start of this
operation.

Air Algerie is the state airline carrier of Algeria, based in Algiers. It operates a
large fleet of some 47 aircraft, including Boeing 727, Boeing 737, Boeing 767,
Airbus 310, Fokker F27 and Lockheed L-100 types. The Boeing 737 fleet
numbered 16 aircraft of which three, including the accident aircraft, were
equipped with a large forward cargo door.

The Department of Transport (DOT), International Aviation (IA) Directorate,
holds the responsibility for the issue of permits to operate non scheduled flights
for commercial purposes from and to UK airport

Background to the operation

Phoenix Aviation had been approached by a livestock trading company during
August 1994, in order to ascertain the economic viability of the transport of live
calves by air to the continent. There was, at that time, a widening embargo on
this type of traffic by marine ferry companies, which was induced by public
opinion and protest against the practice of live animal exports.

With regard to the specifications laid down in the Live Animals Regulations by the
International Air Transport Association (IATA), various aircraft types were
evaluated for the operation. The optimum aircraft for this operation was assessed
to be the Boeing 737-200 series. Through an air charter broker, Air Algerie
offered the lease of one Boeing 737 cargo aircraft. The airline had previous
operational experience of the carriage of livestock by air. Many of its pilots had
undergone their initial flying training in the UK. The company had a good degree
of experience in European operations by virtue of its scheduled passenger and
freight services.

Leasing contract

The lease for the aircraft was negotiated on the basis that Air Algerie provided the
Aircraft, Crew, Maintenance and Insurance cover (an ACMI lease), and the
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contract was effective from 20 October 1994 initially between Air Algerie and
Phoenix Aviation. The operation of the aircraft was paid for on a cost per flying
hour basis, with an agreed guaranteed minimum utilisation. The charterer was
required to fund the costs of fuel, en route navigation charges, landing charges,
ground handling, taxes, positioning flights, crew ground transportation, hotel
accommodation and crew allowances.

The contract stipulated that the charterer should obtain all the necessary takeoff,
landing and overflight authorisations. The aircraft was to retain its registration
and owner's colour scheme, but another stipulation was that the flights made
within the scope of the agreement should operate under the flight number held by
the charterer. This would ensure that any en route navigation charges would be
invoiced to the charterer directly.

In order to achieve this, an operator holding an Air Operator's Certificate and an
ICAQ allocation of flight number designator and radio callsign was required to
participate. Because of its previous dealings with Race Cargo Airlines of Ghana,
Phoenix Aviation agreed with that company the use of its name, flight designator
("ACE") and radio callsign ("FASTCARGO"). Race Cargo Airlines had no other
involvement in the export operation, nor in the actual operation of the aircraft.

The contract specified that Air Algerie's crews would observe the specific flight
instructions relating in particular to the frequency of the flights that was given by
the charterer. It also specified that, for essential safety reasons, the aircraft crew
may postpone or cancel the operations in view of atmospheric or technical
conditions, or reduce the authorised carrying capacity if so required by
unfavourable weather conditions or operating constraints.

There was therefore no doubt that the ultimate responsibility for the technical
operation of the aircraft was retained by Air Algerie, and that all flight operations
were to be conducted in accordance with the company's operations manuals and
limitations.

Operation of the aircraft

7T-VEE arrived in the United Kingdom on 20 October 1994. Initial operations
commenced out of Bournemouth International Airport later the same day. The
primary destination for these flights was Amsterdam. A full listing of the

aircraft's operations during the period leading up to the accident is shown in
Appendix J.
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Some local opposition to the nature of these flights was encountered during the
first two weeks of operation, and it was decided by Phoenix Aviation to switch
the base of operations to Coventry Airport which was, in any event, closer to that
company's headquarters. After some objections, and successful legal action by
Phoenix Aviation, operations from there became almost routine.

Air Algerie crews were located in hotel accommodation close to Coventry Airport,
and operated the single aircraft on a series of flights to either Amsterdam, Rennes
or Nantes (France). Crews would spend one or two weeks in the UK before
returning home. Replacement crews would then take over the operation. Flights
were scheduled to operate in a four hour repetitive cycle, each departing from
Coventry with 191 calves contained in six palletised pens. The return flights
would arrive with empty pallets, ready for subsequent reloading. Departures
were scheduled at 0830, 1230, 1630 hrs etc. throughout the day and night, in
order to achieve the required total of over 5,000 calves per week. The 2030 hrs
planned departure flight was left unused for contingency purposes each day.

The loading of each of the transport flights was carried out under the supervision
of the Veterinary Service of the UK Ministry of Agriculture Fisheries and Food,
who were responsible for ensuring animal welfare during transportation, and
approved the optimum stock packing density for the animals. There was a
requirement for two stock handlers to fly with the aircraft to ensure animal
welfare. The stock handlers were employed by Phoenix Aviation for the task.
Two seats with lap harnesses were fitted in the rear fuselage for their use, to the

rear of the stock pens.

In response to public protests and demonstrations about the nature of the flights,
there was a considerable Police presence at the airport when the flights were
preparing to depart. It had been agreed with the Police that weekend operations
would be scaled down in order to release officers for other duties. This meant
that for two days each week, from Saturday afternoon until midday on Monday,
fewer sectors were operated and the opportunity was sometimes taken by Air
Algerie to return the aircraft to Algiers for maintenance.

Two Air Algerie ground engineers were located at Coventry to carry out routine

checks during the aircraft turn-rounds. Each in turn would fly with the aircraft in
order to carry out refuelling, turn-round inspections, and rectification of minor
defects that may have arisen. The ground engineers were not allowed to travel to

Algeria each week because of visa restrictions. Any defects with the aircraft were
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noted as "carried forward" items in the technical log, and rectification action was
taken by company engineers whenever the aircraft returned to Algiers. The
aircraft would then return to Coventry with a replacement flight deck crew, and
with the defects rectified, at the end of each weekend.

The 0830 hrs programme slot on Monday mornings was not used for a flight, but
was reserved for a crew briefing period at the hotel. During this time, a
representative of Phoenix Aviation would brief the crew on the week's flying
programme and destinations, and pay the crew allowances. One senior pilot at the
hotel would be nominated as temporary base liaison Captain for the week, and the
crew allocations would be mutually decided. The final programme, with crew
allocations, was then forwarded to Air Algerie headquarters by facsimile.
Arrangements for crew transport from and to the hotel were made by Phoenix
Aviation representatives. Each crew would often operate four flight sectors which

resulted in a normal duty period of around 10 hours duration.
Air Algerie Flight Time Limitations (FTL) scheme

The normal pre-flight crew report time at the airport was 75 minutes prior to the
scheduled departure time. The Air Algerie FTL scheme restricted planned night
duties to a normal maximum of four sectors, and to a maximum duty duration of
7 hours 45 minutes, for night operations falling within the hours of 2100 to
0500 hrs. Crews were also normally restricted to a maximum of six hours actual
flight time within that specified duty period, reducing to 5 hours 30 minutes when
a fifth sector was operated. A note indicated that the scheme allowed the
operation of a fifth sector under exceptional circumstances, for use in case of
emergency repairs, unforeseen imperative operational reasons, and for safety
reasons. There was, however, no limitation quoted for the maximum extra
commander's discretionary duty time allowable in the event of having to operate a
fifth sector.

The pilots at Coventry appeared to have agreed locally that, because of the regular
nature of the routes, the short flight times, and the ready provision of
Meteorological and NOTAM information by the duty Phoenix Aviation
representative, the crews would be able to reduce the pre-flight report period to
45 minutes in an attempt to remain within the normal duty period limitations.
Had the aircraft arrived back at Coventry by 0730 hrs as planned, then the normal
FTL limitations would have been observed. However, because of the diversion
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and subsequent positioning flight, the crew had been on duty for just over ten
hours at the time of the accident, an exceedence of some 2 hours 10 minutes
above that permitted normally.

Under UK FTL schemes, when operating four (or more) sectors, a crew starting
duty after 2200 hrs local time, is allowed a maximum night duty period of nine
hours, with an additional absolute maximum of three hours of commander's
discretionary time for use when unforeseen circumstances occur, such as a

weather diversion.
Flight Safety Management

Many airlines now have Flight Safety Management (FSM) functions within their
Operations Departments. The purpose of FSM organisations is to provide a
company wide focus on operational safety matters in conjunction with other
departments. Liaison with other airlines' flight safety organisations is also
important in order to discuss common operational issues, often involving dialogue
with the aircraft manufacturers and airworthiness authorities. FSM organisations
are also tasked with identifying new developments within the industry, and
providing a basis for their introduction into the company. They are also
responsible for airport and aircraft security issues, and for environmental issues
where appropriate. A good FSM organisation will also provide some form of
newsletter to flight crews, highlighting specific flight safety issues, and thus
acting as a general safety refresher which is additional to that carried out during
the routine six-monthly recurrent flight training programmes. A "feedback”
reporting service, which may be confidential, can also be provided to enable flight
crews to report and comment on significant operational factors that may affect
flight safety. It also provides a more direct channel to operational management
than routine paperwork would allow. Independent advice can be given by the
FSM organisation to the airline management on the preventative action needed to

eliminate or avoid reported hazards and anomalies.
At the time of the accident, Air Algerie had no FSM organisation.

Crew Resource Management

Crew Resource Management (CRM)!! is a development from the initial Human
Factors training now given to flight crews. CRM training is a comprehensive
scheme for improving crew performance which addresses the entire crew

11 For a fuller description refer to ICAO Circular 217-AN/132 Chapter 2.
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population. It can extend to all forms of crew training, and concentrates on crew
member's attitudes and behaviour, and their impact on flight safety. It provides
an opportunity for individuals to examine their behaviour and make individual
decisions on how to improve teamwork, within the aircraft and with outside
agencies. The crew should come to be regarded as a trained single unit, when
operating the aircraft.

In Air Algerie, until this accident occurred, the only CRM training that was carried
out was for newly appointed First Officers. They were given a short briefing on
the concepts of CRM. Current Captains were not given any CRM courses.

Official monitoring of AOC standards

The Algerian Department of Civil Aviation had delegated the inspection of flight
operations to Air Algerie. Selected senior training Captains from the airline were
tasked with carrying out a monitoring function, on behalf of the Department, in
addition to their normal duties and routine proficiency checks.

Additional information
Airport development, housing and pylon construction

The airport became operational at its present site in 1936, then being a wholly
grass landing area. Construction of the hard surfaced main 05/23 Runway was
commenced in 1959, and it became operational in 1961. The starter extension at
the 23 threshold was block paved in 1989, but the landing threshold itself for this

runway was not moved.

Some seven years before this accident, the airport was selected as the hub for an
extensive night parcel delivery operation, and night freighter activity has
developed extensively since then. At the time of the accident, the airport was
operational on a 24 hour basis, except at weekends. It has become the sixth
busiest airport in the UK in terms of freight flown. The total number of aircraft
movements (takeoffs and landings) recorded during 1994 was in excess of
56,600, ranking the airport as number 21 in the UK. Over 6,900 of these
movements were classified as Air Transport Movements, ranking the airport as
number 33 in this category.

At the time of the accident, the airport was owned and operated by Coventry City
Council, but was the subject of a joint venture proposal between the City Council
and a private company. It was managed primarily by an Airport Manager. In his
absence, responsibility for operation of the Airport passed, in order of seniority,
to the Manager Air Traffic Services (ATS), the Deputy Manager ATS, or the duty
ATC Watch Manager.
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The housing estate adjacent to the accident site in Willenhall was constructed
during 1957. No planning consultation with the CAA was necessary at that time,
and none took place. Under current requirements for consultation with the CAA,
the area falls within the 15.2 metre height protection area, but traditional two
storey residential developments would not necessitate consultation before the
grant of planning permission.

The electricity pylon was constructed in 1951, and was 86 feet agl
(377 feet amsl). Its position was 1.1 miles from the Runway 23 threshold, and
on the extended centreline. It did not encroach into the 1:50 approach plane, and
thus was not considered as an approach obstacle. However, the adjacent pylon to
the south of the extended centreline was slightly taller and was the dominant

obstacle in the determination of the relevant approach minima.
Public Safety Zones

Public Safety Zones (PSZs) are described in Appendix K, and details of UK
airports which have PSZs are shown in Appendix L. No PSZs have been placed
at Coventry Airport because of the amount of air traffic using the airport.
In 1994, there were an average of 4,717 per movements per month, of which
575 were classified as air transport movements. These figures fall significantly
short of the figures quoted for the implementation of PSZs. The location of the
accident site in this case was, in any event, outside of the area that would have
been protected by a PSZ of either current dimension.

The DOT is currently undertaking a review of the policy on PSZs. CAA sourced
statistics show that in the UK, over a ten year period to the end of 1992, there
were only 5 accidents to transport aircraft with an Maximum allowable Take-Off
Weight MTOW) > 5,700 kg which occurred during the takeoff/initial climb and
approach/landing phases of flight. The total number of recorded movements
during this period in the UK was in excess of 15 million, giving an observed

accident rate of 0.33 per million movements.

The current review will use further analysis of relevant international accident
statistical data, and risk contour modelling. It will consider whether any changes
are required to the existing size and shape of PSZs. It will also consider whether
simple rules related to traffic levels and to types of traffic can be drawn up on the
setting of PSZs at airports.
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UK Aeronautical Information Publication (AIP)

The document providing the necessary details for aircraft operations within the
UK is the AIP, published as CAP 32. This document is published in accordance
with the provisions of Annex 15 to the Convention on International Civil
Aviation. It provides information on aeronautical facilities, regulations and
ground organisation for the safe conduct of civil aviation in the UK. Its primary
object is to meet the needs of those engaged in flying operations, but
consideration has also been given to its use for the planning of operations and as a
guide to civil aviation generally in this country. Additionally, it is the official
document used for notifying the requirements of the Air Navigation Order (ANO).

CAP 32 contains sections dealing with Air Traffic Rules and Services (RAC),
Aerodromes (AGA), Communications (COM), Meteorology (MET), Facilitation
(FAL), Search and Rescue (SAR) and Aeronautical Charts (MAP).

Permits to operate flights

Article 88 of the UK Air Navigation Order 1989 (as amended), requires
permission from the Secretary of State for Transport before an aircraft registered
outside the UK (or any State of the European Union) can be used for cargo
operations from an airport within the UK. The details regarding permit
applications are described in the FAL section of the AIP.

Details of this requirement, and the permit application system are given in
Appendix M. This procedure is consistent with the obligations of Article 33 of
the Convention on International Civil Aviation (Chicago, 1944) which states:

‘Recognition of certificates and licenses

Certificates of airworthiness and certificates of competency and licenses
issued or rendered valid by the contracting State in which the aircraft is
registered, shall be recognised as valid by the other contracting States,
provided that the requirements under which such certificates or licenses
were issued or rendered valid are equal to or above the minimum
standards which may be established from time to time pursuant to this
Convention.'

In this case, prior permission was required from the Department of Transport,
International Aviation Directorate (DOT/IA) for the operation of the series of cargo
flights using the Air Algerie aircraft. The leasing contract stated that the
application was the responsibility of the charterer.
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For commercial reasons, it was decided by Phoenix Aviation to use the flight
number designator and radio callsign of Race Cargo Airlines of Ghana.
The necessary permissions were therefore requested detailing Race Cargo
Airlines, rather than Phoenix Aviation, as the aircraft operator.

The DOT/IA sought to confirm that Race Cargo Airlines, rather than Air Algerie,
held an AOC to cover the export flights. To facilitate this, Race Cargo Airlines
was requested by Phoenix Aviation to add 7T-VEE to its AOC. Additionally,
updated insurance documentation was required from Air Algerie's insurers,
indicating that both Phoenix Aviation and Race Cargo Airlines were included in
the cover on the insurance certificate for the aircraft. These arrangements took
some time to organise and complete. Meanwhile the flight operations, which had
begun at Bournemouth, continued. In facsimile letters to Phoenix Aviation, the
DOT/IA drew their attention to the illegality of operating without the issue of an
Article 88 Permit by the Department before each flight.

Application for the necessary permits had been submitted for flights up to the end
of November, but delays in the provision of the required documentation from
sources in Algeria and Ghana meant that they had not been issued. No
applications were submitted for the flights which took place in December.

Instrument approach procedures and obstacle clearance criteria

Details of instrument approach procedures to airports within the UK are published
by the CAA both by diagram (Appendix D, Figure 2), and in tabular form
(Appendix D, Figure 3) in the AIP. Both presentations give details of the
appropriate Obstacle Clearance Height (OCH) for each of four aircraft categories
A,B,C,D.

These aircraft categories are established on the basis of the nominal threshold
speed for the maximum permitted landing weight of the aircraft type, the slowest
(lightest) aircraft being in category A. The Boeing 737 series is categorised as C
for approach minima purposes, having a nominal threshold speed in the band
between 121 and 140 kt IAS.

The OCH is calculated to take account of the minimum specified clearance above
the height of the dominant (highest) obstacle in the final approach area. This
minimum clearance varies for each type of approach aid. Aircraft category and
OCH are used as a basis for the determination of the DH/MDH to which an
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aircraft may descend during an instrument approach procedure, without the crew
having visual reference to the landing runway or approach lighting. In the case of
an SRA, the OCH does not vary with speed category, as it is based on the
assumption that the aircraft is flying level, rather than descending, at the Missed
Approach Point (MAPt). If an aircraft were to sink below the OCH, for example
during the initiation of a go-around manoeuvre, then the minimum specified
clearance from the dominant obstacle would not be assured. A nominal 50 feet
has been allowed in the OCH assessment to account for any altimeter error.

For an SRA, the minimum clearance from the OCH to the top of the highest
obstacle within the final approach primary area is 75 metres (246 feet). It is
defined in ICAO Document 8168, Procedures for Air Navigation Services,
Aircraft Operations, Volume II, Construction of Visual and Instrument Flight
Procedures. It is also reiterated in the UK AIP, RAC section.

The primary area considered for obstacle clearance begins at the Final Approach
Fix (FAF), which is at 5 miles radar range in the case of procedures to Runway
23 at Coventry, and ends at the MAPt, which is the appropriate Radar
Termination Range (RTR). The width of the primary area increases with the

distance away from the radar antenna.

In the specific case of Runway 23 at Coventry, the dominant obstacle controlling
the OCH for the 1 mile and 0.5 mile RTR approaches was an electricity pylon
adjacent to that involved in this accident, which was positioned to the south side
of the runway extended centreline. That pylon was depicted on the Aerodrome
Obstacle Chart, Type A, as being 384 feet amsl (or 119 feet above the
threshold elevation of Runway 23). The OCH was thus calculated by adding
246 feet minimum clearance to the 119 feet obstacle height, with a result of
365 feet. This was then rounded up to the nearest 10 feet, giving the published
OCH 370 feet.

In the case of the 2 miles RTR, the promulgated OCH is 650 feet because of
further obstacle clearance considerations. Additionally, because of the difference
between the Aerodrome Reference Point elevation (281 feet amsl) and the
Runway 23 threshold elevation (265 feet amsl), all of the minima calculations and
radar advisory heights are based on the touchdown QFE rather than the
Aerodrome QFE.
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SRA procedures at Coventry are designed to ICAO PANS-OPS criteria and
permit descent on final approach to the OCH (in practice, to the MDH) without
regard to the advisory heights given by ATC. These advisory heights are not
essential for obstacle clearance and are only provided as a guide to pilots wishing
to maintain a constant angle descent path. However, pilots are recommended to
fly to the radar advisory heights since this will assist them in the maintenance of a
stabilised approach.

Instrument approach charts

The CAA holds responsibility for the design of instrument approach procedures
for airports within the UK, and produces approach charts as appropriate. It does
not publish charts for airports in other countries. International airline operators
require charts covering all of the destinations that they operate into. To meet this
need, several independent chart producers present data taken from individual state
sources and compile it in customised formats for subscribers.

Air Algerie operations are conducted with reference to en route and airport
approach charts produced by Jeppesen, an American company which has its
European subsidiary headquarters in Frankfurt, Germany. This company
produces its charts on the basis of those published by the relevant state aviation
authority. The details are then reproduced in a form which is compatible with the
Operating Specifications laid down by the Federal Aviation Administration (FAA)
in the United States. Any differences between these and the relevant state system
are noted on the particular chart. Jeppesen minima show the higher of the FAA
Operations Specifications or relevant state minima as appropriate.

In the Jeppesen Airway Manuals, details of instrument approach procedures are
normally given on a separate page for each type of approach aid. The operating
minima relevant to each aid is located on the same page.

Air Algerie aircraft are equipped with a company specified manual of approach
and en route charts, covering all of the destination and alternate airports normally
served by the carrier. Additionally, the manual contains specific pages detailing
the approach minima for each of those airports, and these are tabulated for specific
aircraft types in two weight-related classes, 2 and 3, rather than the standard
A to D speed-related categorisation which has now been widely adopted in other
countries.
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The standard library on 7T-VEE did not include approach charts or minima for
UK airfields apart from London Heathrow, London Gatwick and Manchester
Airports. When the aircraft arrived at Bournemouth, it had already been specially
equipped with the appropriate charts for that airport. However, when operations
switched to Coventry, Phoenix Aviation provided the aircraft with a "trip kit"
containing charts for airports likely to be used during the export operation.

SRAs are regarded by Jeppesen as a "final option" in the event of all of the
pilot-interpreted approach aids being unavailable. As such, it is Jeppesen's stated
policy not to produce a specific chart for SRA procedures in every case, unless it
is the only approach aid available at a particular airport. Instead, the relevant data
for SRA approaches is compiled in listing format for each country, and this is
printed on separate pages and placed ahead of the individual airport chart section.
However, a survey of the Jeppesen Manual showed that 31 UK airports have data
presented in listing format (including Coventry), and a further 25 airports
(including those which do have other approach aids available) have SRA
procedures presented in the usual individual chart format.

Because of the prevalence of other types of pilot interpreted approach aids, SRA
procedures are used relatively infrequently. Air Algerie crews may not have been
aware of the Jeppesen policy regarding the location of the SRA approach minima
data, although the Coventry Airport chart reference 11-1 (Appendix N, Figure 1)
contains a note stating "FOR RADAR MINIMUMS SEE TERMINAL PAGE E-51 ETC".
It is not known whether this minima page (Appendix N, Figure 2) was provided
for the crew.

Aerodrome Operating Minima (AOM)

Certain conditions are specified in the UK for any aircraft commander who carries
out, or intends to carry out, an instrument approach to a runway in conditions of
low cloudbase and/or poor forward visibility. These conditions are detailed in
Appendix P. There is a technical requirement for foreign operators to notify the
company AOM for UK airports to the CAA. This is specified in the AIP FAL
section, and the notification is required be given prior to the operation of
non-scheduled commercial flights. The details of the requirement are shown in

Appendix M.

The approach minima for SRAs to Runway 23 at Coventry, relevant to the
Boeing 737 are:
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Approach | Termination Jeppesen| Jeppesen| UK PT|UK PT
Type Range OCH MDH RVR MDH |RVR
(miles) (feet) (feet) (metres) | (feet) |(metres)
SRA 23 2 650 655 1,500 650 1,500
SRA 23 1 370 375 1,500 370 1,100
SRA 23 0.5 370 375 1,500 370 1,100
ILS 23 n/a 310 310 1,200 310 900

There are differences between the approach minima calculated according to the
provisions laid down by the CAA for UK operators, and those promulgated by
Jeppesen in accordance with FAA Operations Specifications. These differences
arise because the Approach Lighting System for Runway 23 at Coventry is only
416 metres in length. Under the FAA system of calculating minimum RVR, no
operational credit is allowable for approaches to runways where approach lighting
systems are shorter than 420 metres in length. In these cases, the RVR minimum
applicable to an "Approach Lighting System Out" must be applied. Additionally,
Jeppesen round up any minima calculation to the nearest 10 feet increment when
first calculating MDA. The runway threshold elevation is then subtracted from
this figure in order to derive the corresponding MDH. In the UK, MDH is
calculated first.

Air Algerie operates scheduled passenger services into the UK, and has
previously submitted details of their AOM for London Heathrow, London
Gatwick and Manchester Airports, being their primary destination and weather
alternate airports respectively, in accordance with this requirement.

The CAA had also previously received documentary assurance from Air Algerie,
dated 29 May 1988, that their operations manual contained details of the UK
Approach Ban regulation, which became effective from 1 January 1988. Details
of the Approach Ban are also published in the Jeppesen Airway Manual. No
details of AOM were submitted by either Air Algerie or Phoenix Aviation in
respect of the 7T-VEE operations into Bournemouth, Coventry, East Midlands or
Birmingham Airports. The CAA had not been informed by the DOT, Air Algerie
or Phoenix Aviation that these operations were planned to take place, nor that the
series of flights had in fact already commenced.
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ATC reference to AOM

Some time before the accident, certain pilots had asked Phoenix Aviation about
the exact operating minima to be applied for the SRA procedures at Coventry.
Phoenix Aviation in turn requested the information from the Coventry ATSU.
ATSUs do not have official reference to the MDH and RVR minima values that
would normally be available, from proprietary approach charts, to pilots of
aircraft on commercial flights. The only guidance promulgated in the UK AIP is
that relevant to non-public transport flights by aircraft in speed category A only.
A full listing of AOM for this type of flight is tabulated in the RAC section of the
AIP.

For public transport operators holding a UK AOC, the criteria for calculating
AOM acceptable to the CAA are detailed in CAA document CAP 360,
Air Operator's Certificates. It is on these same criteria that the CAA evaluation of
the acceptability of AOM submitted by foreign operators is based. This procedure
in effect produces a "state minima" for each approach, but it is never referred to as
such, and is not published by the CAA in the AIP. Therefore, pilots must rely on
proprietary published information to indicate the appropriate minima.

Reference to aircraft types and their appropriate speed related approach
categorisation is available in the AIP, but the corresponding table was withdrawn
from MATS Part 1.

MATS Part 1 contains details of the standard phraseology applicable to the
conduct of an SRA. In this, the pilot is informed of the termination range of the
approach, and is requested to check the minima and missed approach point. No
readback of the minima or missed approach point is required. The OCH is not
normally passed by ATC. The practice of informing the pilot of the appropriate
OCH was standard until 1991, but was then stopped. It was deleted in the
interests of minimising the number of radio transmissions associated with the
SRA, because it was considered that pilots would have ready access to this
information on their instrument approach chart. There is a provision for the pilot
to request that ATC provide the OCH, but not the MDH or minimum RVR.
The OCH is therefore readily available on request.

Air Algerie checklists, standard operating procedures and altimetry

The checklist in use on the aircraft was an adapted version of the standard Boeing
737-200 series aircraft normal checklist. The checklist items for After Take-off,
Descent-Approach and Landing are shown in Appendix R, Figure 1.
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Air Algerie have the policy of conforming, as closely as possible, to the Boeing
recommended operating techniques. The operating philosophy is that while in
flight, the specific items are actioned from memory by the non-handling pilot, on
the direction of the handling pilot. The normal checklist is then used to verify that
all of the required items have been accomplished. The handling pilot is also
required to instruct the non-handling pilot to action any changes of aircraft
configuration (flaps, landing gear etc.). Any non-normal procedures required are
conducted in accordance with the Quick Reference Handbook (QRH).

The approach briefing is carried out by the handling pilot, and should normally
include details of the runway in use, the type of approach to be conducted and
final approach track, the operating minima (DH or MDH, and RVR) to be
observed for the approach, the settings of any required radio navigation aids, the
landing flap configuration, and details of height check points relevant to the final
descent. The go-around procedure should also be detailed.

Prior to the approach, the required Vrgr and approach speeds are calculated for
the actual aircraft weight, and the go-around power setting data is determined.
These are recorded on a "bug card” which is positioned in view of the crew for
quick reference.

Air Algerie standard operating procedures require instrument approaches to be
conducted by reference to QFE. The standard operating practice with regard to
altimeter cross-checking by the crew during the descent and approach phase is
shown in Appendix R, Figure 2. These procedures are also an adapted version of
those laid down in manufacturer's Operations Manual for the Boeing 737.
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Analysis

General

The accident occurred during an attempt to land at Coventry after a very short
flight from East Midlands Airport. The nature of the operation in which the
aircraft had been engaged was controversial and had attracted considerable
opposition and public protest. However, it was established at an early stage of
the investigation that there was no evidence of unlawful interference with the
aircraft, and the causes of the accident therefore lay purely within the bounds of
aviation practice and the operation of a large jet aircraft. It was also established at
an early stage that there was no evidence of aircraft or systems malfunction.

The investigation included a detailed wreckage examination and thorough analysis
of the collision with the pylon. This involved matching witness marks on the
pylon, houses and aircraft wreckage using computer aided design systems. This
was necessary in order to establish that the aircraft had been in a normal flight
attitude up to the point of impact with the pylon. Having established this fact, it
was possible to eliminate possible causes such as total loss of control,
uncommanded inputs to the flight controls, and system or engine failures. Pilot
spatial disorientation or any external cause of the initial collision could also be

ruled out.

The likely causes could be further constrained to the manner in which the aircraft
had been operated and, in particular, the conduct of the Surveillance Radar
Approach to Coventry. Evidence of the aircraft's flight profile was available from
a combination of CVR, ATC and area radar recordings. The evidence that would
have been available from a serviceable FDR, with only five basic parameters,
would still not have been sufficient to determine the final flight path in terms of
aircraft attitude, configuration and engine power settings. Had the other sources
not been available, then lack of FDR data would have prevented a full analysis of
the flight.

The task facing the crew was difficult because of poor preparation for this
operation. They were operating an aircraft that was 21 years old. The avionics
on board had not been updated, such that it was not possible to make use of the
ILS facilities at airports such as Coventry. The only option available to them was
to conduct a non-precision approach, which may be regarded as the most difficult
type of approach to fly accurately. The aircraft's flight director system was to an
early standard and was not capable of providing pitch commands for tracking
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constant vertical speed (rate of descent) during the approach. No adjustable
cursors were fitted to the pressure altimeters which could have been set to indicate
the proximity to the Minimum Descent Height. In addition, the final approach
was to be conducted at the end of a 10 hour night duty period, when fatigue could
adversely affect the crew's operational performance, such that mistakes and
omissions were possible. The visibility was poor with low cloud and fog patches
persisting in places. Before departure, the commander had been passed a
message indicating that the weather conditions at Coventry were considerably
better than those that actually existed at that time, and to compound the situation
the current actual weather report and Runway Visual Range were not passed to the
crew prior to the commencement of the approach. The flight time was shorter
than the crew were accustomed to, and was insufficient to allow full completion
of all the required tasks. The crew was not greatly experienced in the conduct of
Surveillance Radar Approaches, and was not equipped with the appropriate charts
to indicate the Aerodrome Operating Minima to be applied. The UK Approach
Ban regulation, which should have precluded the attempted approach, was either
ignored or unknown by the crew. The aircraft was offered an approach with a tail
wind component, and the crew were informed that the termination range would be
at 2 miles from touchdown, whereas it was continued inside that range. The
aircraft did not make a stabilised approach, and descended below the advisory
glidepath. This descent was not stopped at the appropriate Minimum Descent
Height, even though the runway or approach lights were not visible at that time.
The descent continued until the aircraft collided with the electricity pylon.

This analysis examines in detail the conduct of the final flight and the instructions
passed to the crew by Air Traffic Control. Navigation and flight guidance
systems are also discussed. Finally, a number of related issues including human
factors, meteorological observations, ATC instructions, aerodrome Public Safety
Zones and government control of foreign aircraft operations into the UK are
examined.

The final flight

Departure, en route phase and preparation for the approach

The decision to depart from East Midlands was made on the basis of the message
passed to the commander at about 0900 hrs, which indicated that the weather was
1,200 metres visibility with an overcast cloudbase at 600 feet. That cloudbase
was above the MDH applicable to a 0.5 mile or 1 mile SRA termination range,
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and the visibility appeared to have increased towards the specified minimum
quoted in the Jeppesen Manual. Given that the radiation fog was apparently
starting to burn off at Coventry, it would have been reasonable for the commander
to expect the conditions to further improve in the intervening period of the flight.
The decision to depart immediately was therefore understandable, especially given
the duty time already completed by the crew.

However, the message gave a considerably more optimistic view of the Coventry
weather than was actually the case even after 0900 hrs. There is no evidence that
the crew consulted the complete range of weather information that was available
from the Flight Briefing Unit at East Midlands Airport before departure. This
would have included the 0850 hrs METAR, which detailed considerably worse
conditions than were indicated in the message to the commander.

The departure from East Midlands was normal. The direct distance from East
Midlands Airport to Coventry is 34 miles, allowing for a straight-in approach
track to Runway 23. Flap retraction after takeoff became delayed by radio
transmissions and frequency changes. On reaching FL40, the flaps were fully
retracted and the aircraft accelerated to the normal aircraft en route speed of
280 kt. In the UK, when outside controlled airspace and below FL100, a lower
speed of 250 kt is mandated. Either speed would have resulted in a short flight
time on this sector. The problems of very short sectors arise in completion of
planning and management functions, and checklists, within the limited timescale.
Sometimes approach briefings are carried out prior to takeoff, where the weather
conditions and runway in use at the destination airport are available in advance.
In the case of 7T-VEE, the crew did not appear to have given themselves
sufficient time to complete the normal flight deck procedures that were required

prior to conducting an instrument approach in marginal weather conditions.

From the evidence of the CVR (Appendix F), once the flaps had been retracted the
After Take-off checklist (Appendix R, Figure 1) was completed by the
commander who then immediately began reading the Descent-Approach checklist.
A request by ATC to contact Birmingham Approach control interrupted the
checklist flow at ALTIMETERS & INSTRUMENTS. The completion of the
outstanding relevant checklist items (ALTIMETERS & INSTRUMENTS, EPR & IAS
BUGS) was not heard subsequently.

Although the commander read the item APPROACH BRIEFING - REVIEWED from
the checklist, no coherent discussion took place at that time, or subsequently,
regarding the type of approach, how it would be conducted, nor any speeds or
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minima to be applied. These would normally be expected to be detailed during an
approach briefing, even if completed before departure. Some short indecipherable
comments were made, followed by a statement from the commander - "SET 232",
This was probably a reference to setting the HSI course bars to the inbound
approach track of 232° for reference. Comments and instructions by the
commander, evident on the CVR, indicate that he was prompting the first officer
in his handling of the aircraft. In preparation for an SRA, there is little to set up
on the flight deck in terms of the navigation aids. The ADFs were tuned to the
'CT' NDB frequency, in order to give additional confirmation of centreline
tracking towards the runway.

ATC instructions

During the early part of the approach (Appendix S, Figure 1) there was some
misunderstanding by the crew of ATC instructions. When told to turn left onto a
heading of 010° the acknowledgement was incorrect and the aircraft continued to
fly on a heading of 100° until corrected by the controller. Also there was no
positive request for the type of approach to be flown and, on the controller's own
initiative, an SRA approach terminating at 2 miles from touchdown was
instigated. The pilots were advised to check their minima and the missed
approach point. No readback is required from the crew as to what minima and
missed approach point is to be used, and none was made. In this case, the
commander responded to the offer of an SRA by requesting co-operation with an
SRE (sic) approach (SRE is the corresponding term used in the Jeppesen Airway
Manual). This request surprised the controller, who had just passed the details of
what was planned. Confirmation that an SRA to Runway 23 would be given was
passed to the crew, but the termination range or check minima instruction was not
reiterated. At about this time, the controller decided to continue the SRA to a
termination range of 1 mile, but did not inform the crew of this, judging that there
may be some difficulty with the comprehension of the change in view of the
earlier exchanges with the commander. The controller did not immediately
consider that the crew may need to change their operating minima for the new
termination range. The commander informed the controller that the aircraft was
not receiving the ILS. From the CVR evidence, there was no discussion at all
between the crew about the approach being offered. These elements of confusion
may be explained partly by their increasing tiredness (they had been on duty for
about 10 hours), and partly by their apparently limited command of the English
language.
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Weather conditions during final approach

The current METAR and RVR for Runway 23 were not passed to the crew prior
to the commencement of the final approach. Given the clear visibility above the
top of the layer of fog/low stratus cloud, the crew would have had a good view of
the extent of the fog around the Coventry area, and may well have been able to see
ground features through gaps in the cloud cover. There was some discussion
between the pilots regarding the fact that they could see the ground in patches
from time to time. The commander stated that they could "COME HERE AND TRY
TO GET BELOW CLOUD". Whilst the aircraft was then given further heading
changes to intercept and follow the final approach track, the commander was
heard on the CVR to be prompting the first officer regarding the speed, heading
and aircraft configuration on occasions.

The commander said that if the approach was not successful, then they should
go-around for another attempt, if they paid attention to the fuel state. At this
stage, it is estimated that the aircraft had some six tonnes of fuel on board, which
was quite adequate for a further approach attempt, a prolonged period of holding,
and another diversion if necessary.

Glidepath and Minimum Descent Height

The instruction to commence the final descent was given by the controller when
the aircraft was 5 miles from touchdown. The aircraft appeared to establish on the
normal glidepath with a ground speed of 165 kt and with a rate of descent of
about 1,100 f/min. From about 4.1 miles inbound, the descent rate increased to
an average of about 1,450 ft/min with a ground speed of 150 kt. The aircraft
began to sink significantly below the normal 3° glidepath (see Appendix S,
Figure 2). The selection of landing flap (30°) was probably made when the
aircraft was just inside 4 miles from the runway and passing 1,100 feet, although
there was no apparent completion of the landing checklist. It is most probable that
the crew wanted to descend the aircraft low enough to become visual with the
ground below the perceived cloudbase at an early stage during the final approach.
Given the actual conditions reported in the 0950 hrs METAR and the clear skies
reported above the cloud/fog layer, the initial descent below the normal glidepath
would have been acceptable, if unwise in this type of aircraft, had it been stopped
by the time the aircraft reached the MDH. This height should then have been
maintained until the crew was visual with the runway/approach lights, or had
initiated a go-around once the controller had indicated that the approach was
complete. The recommended procedure, modified for large transport aircraft is
described in paragraph 1.6.4, and calls for a stabilised constant glidepath towards
the MDH.
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The rate of descent reduced to about 750 ft/min from 2.7 miles, once the aircraft
had descended below 500 feet, which was the height of the top of the cloud/fog
layer noted by the pilot of the previous landing aircraft. Below this height, the
rate of descent followed closely that which would have been expected for a
normal approach glidepath, but the aircraft remained displaced below it and the
average ground speed increased to 175 kt. Given the tailwind component of
around 10 kt, the indicated airspeed at this stage of the approach would have been
about 165 kt, which was considerably in excess of the correct approach speed.
The maximum increment to the target Vrgr recommended by the aircraft
manufacturer is 20 kt and then only in conditions of strong and gusting winds,
which was not the case here. This indicates that the flight path of the aircraft was
not properly stabilised, and the handling pilot would have had to apply a great
deal of attention to the aircraft's pitch attitude, power setting and airspeed in order
to recover the situation and achieve a normal landing. At 1.9 miles from
touchdown, the flight path descent gradient appeared to increase rapidly. There
was only one further contact, at 1.8 miles from touchdown, which precluded any
accurate assessment of rate of descent or ground speed. The time of the last radar
contact was 0952:30.4 hrs.

A high degree of discipline between crew members is required so that the
handling pilot remains continuously flying the aircraft by reference to instruments
without looking outside the flight deck. The non-handling pilot (the commander
in this case) also has a high workload. He is required to monitor the flight path,
draw attention to any deviations from the normal flight path parameters, make the
required height check calls from the altimeter indication, and to look out for the
appearance of the required visual references through the obscuration. In this
case, once the aircraft had descended below the nominal glidepath, the height
checks being passed by the controller became superfluous, probably to the point
of being intrusive and thus largely ignored by a crew who became pre-occupied

with looking for ground features.

Decision to land or go-around

At the appropriate MDH, the non-handling pilot should call
"MINIMUMS - RUNWAY IN SIGHT" or "- NO RUNWAY IN SIGHT"
(Appendix R, Figure 2). Only at this stage should the handling pilot transfer his
attention from the flight instruments to the outside visual references if the
runway/approach lights are in sight. If they are not in sight, then a go-around

must be initiated.
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This final approach descent was remarkable in that there was an almost total lack
of interaction between the two pilots. It was apparent during this approach that
none of the standard altimeter cross-check calls were made, and that the MDH
was flown through when the aircraft was still some 2.3 miles from the runway
threshold. It is known from the witnesses on the industrial estate under the
approach path (just inside 2 miles from touchdown) that the aircraft could be seen
clearly while over the this area. It was then seen to fly into the fog bank. The
crew therefore probably had some intermittently good contacts with the ground
below and in front of the aircraft and so decided to continue the approach hoping
that the approach lights would come into view. However, no discussion of any
kind took place at this late stage of the approach.

The intentions of the pilots cannot be known for certain but, given the conditions
of a thin layer of low lying stratus cloud, intermittent sightings of ground features
and perhaps a strong desire to land at the base airport, there may well have been a
greater desire to land rather than to go-around. It was also to be the end of a long
night duty. The controller's message that the aircraft was being offered an SRA
terminating at 2 miles from touchdown was not understood, and the crew may
have assumed that the approach would terminate at half a mile, as it had for the
earlier approach at about 0735 hrs.

The fact that the radar controller did not inform the flight crew of the decision to
continue the approach inside 2 miles did not affect the resulting descent below the
MDH, as the aircraft had already descended to about 300 feet by this range.
Given the RVR and cloud conditions, the controller's decision to provide the
aircraft with an SRA to a 1 mile termination was correct, but the flight crew
should then have been informed of this fact, in order that they could have adjusted
their approach minima accordingly.

The controller had no reference to actual aircraft height with the radar system in
use and, not being aware that the aircraft had descended below the advisory
glidepath and MDH, could not intervene to prevent the accident. In any case,
responsibility for adherence to the approach profile and its minima rested solely
with the crew.

Height alerting systems
Flight instruments

Adjustable DH/MDH cursors are fitted as standard on modern altimeters, but not
to those on 7T-VEE. The cursors are normally positioned by the crew prior to an
approach to indicate the applicable DH/MDH. They act as an obvious visual cue,
a reminder that the minimum height is being reached. The RAs were fitted with

53



2.3.2

adjustable cursors but, when these were recovered from the wreckage, they were
found to be set at different settings, neither of which corresponded to any that
would have been relevant to the final SRA. Thus the crew was not apparently
using this facility and had no obvious reminder cues to indicate when the MDH
was being passed.

Alert tones from the aural altitude alerting system were heard on the CVR at
intervals during the climb and descent phases of the accident flight. None was
apparent during the final approach, and the system was not designed to provide
monitoring of descent progress during the final approach phase of flight.

Ground Proximity Warning System (GPWS)

From analysis of the radar derived height profile, it is unlikely that the Mode 1
(Excessive Descent Rate) warning would have been triggered at the calculated
descent rates of the aircraft. Mode 2 (Excessive Terrain Closure Rate) alerting
requires even greater closure rates than Mode 1, and would not have triggered.
Mode 5 (Below Glideslope Deviation Alert) was not operative because of the lack
of a valid ILS signal in this case, although it would have triggered if the aircraft
had followed the accident flight profile with a serviceable and correctly tuned
No 1 ILS receiver.

Mode 3 (Altitude Loss After Takeoff or Go-Around) arms when the aircraft
descends below 200 feet RA in the landing configuration, and triggers if any
barometric descent of more than 10 feet is sensed when the aircraft is below
700 feet RA and with the flaps in a non-landing setting (less than 30°). No
"Pull Up" warning was evident, which confirmed that the flaps had not been
moved up from the landing setting after the aircraft had descended through
200 feet, as would have been the case in the event of a go-around with
subsequent inadvertent descent.

Mode 4 (Unsafe Terrain Clearance while not in the Landing Configuration) gives
a "Pull Up" warning if the aircraft descends below 500 feet RA with the flaps not
in the landing setting (30 or 40°) and the descent rate is greater than 1,450 ft/min
at 500 feet RA, reducing to a trigger descent rate of 600 ft/min at 200 feet RA.
This confirmed that the landing flap must have been selected while the aircraft was
above about 300 feet RA.

With the aircraft in the correct landing cbnﬁguration, passing over relatively flat
terrain and descending within the normal range of vertical speeds on the approach,
there was no warning mode available in the GPWS to indicate that the aircraft was
approaching an obstacle. It was also not possible for the system to differentiate
between open flat terrain and the runway surface.
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Previous SRA approaches and other occurrences with 7T-VEE

The first two approaches on the day of the accident (Appendix S, Figure 3)
showed close adherence to the ideal approach path; the go-around on the second
approach appeared to have been initiated at MDH, at 1 mile from touchdown,
despite the RTR being 0.5 mile on that occasion. The fact that both approaches
were accurate indicates that the crew was capable of conducting a correctly
stabilised non-precision approach in this aircraft.

Analysis was carried out on the data available from previous SRA approaches
carried out by this aircraft during the month before the accident. On all
10 approaches analysed there appeared to have been little problem with centreline
tracking. However, four approaches (Appendix T) showed significant
displacement below the ideal glidepath throughout the approach, including one
which showed gross deviation from a stabilised approach. In another case the
aircraft appeared to fly level at the 1 mile MDH for a short while before it
continued to descend. During all of these approaches, the aircraft apparently
passed closer than usual to the top of the pylon involved in the accident. This
confirms comments made by local residents about the aircraft having been

observed flying very low on previous occasions.

Controllers at Coventry indicated that, on certain occasions, previous crews of
7T-VEE had caused some operational problems during the flights from Coventry.
Such examples as the aircraft lining up on the active runway without ATC
clearance, non-compliance with cleared altitudes after takeoff, and non-adherence
to ATC navigation instructions were quoted, as well as the general complaint
about the lack of an ILS on the aircraft. However, after none of these incidents
did any of the controllers involved file a CAA Occurrence Report about the event.
Had they done so, follow-up action by the CAA may have resulted in an
assessment of the operation, and certain shortfalls in standards may have been
addressed prior to the accident.

Aircraft performance aspects

Data was obtained from the Boeing Airplane Company indicating that the normal
operating weights of aircraft into and out of Coventry were such that they would
have complied with the UK Air Navigation (General) Regulations, in respect of

takeoff and landing performance for an aircraft in Performance Group A.
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The performance figures produced during the assessment indicated that the main
runway at Coventry was adequate for the Boeing 737 operation. However, the
margin for any inaccuracy in positioning the aircraft on the correct flight path in
the final stages of the approach to land was small. Boeing's Flight Training
documentation indicates that if an aircraft were to arrive over the threshold 50 feet
higher than normal, then an extra 950 feet of runway would be used before the
aircraft could be stopped, and a speed excess of 10 kt would use an extra
300 feet.

Therefore, it is likely that the 7T-VEE flight crews would have been concerned
that the aircraft did not get too high above the normal glidepath during an
approach to landing. Doing so may well have resulted in a touchdown too far
past the runway threshold, thus reducing the safety margins for stopping.

ATC aspects

Conduct of the SRA

Little advance warning was provided to the Approach Radar controller that the
aircraft was airborne from East Midlands. The handover from Birmingham
afforded little time for planning. Thus the Coventry controller was without the
benefit of the normal period of pre-warning associated with an IFR aircraft
arriving from high level off the airways system. The aircraft was flying at a
relatively higher speed than most aircraft that use Coventry Airport and the size of
the radar vectoring area is small for such aircraft.

Because of the limited time available on the short sector length, the crew had not
called Coventry in advance for the weather information. The controller's
previous operating experience with this aircraft was that this would normally have
been requested. The controller therefore adopted the 'mormal routine' and
believed that the current weather report had already been passed to the aircraft by
the Aerodrome controller, and therefore did not pass it again. The current RVR
was also assumed to have been passed with that report. This was a local working
practice which was a deterioration of the correct system specified in MATS
Part 1. Since the accident, local training has ensured that all Approach
controllers at Coventry now broadcast the latest weather report prior to the
commencement of an approach, regardless of any previous contact with the
aircraft. In the absence of any voluntary provision of the weather information by
the controller, the crew did not request the weather report. This is regarded as an
unusual omission for pilots about to conduct an instrument approach in poor
visibility.
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Given the higher RVR value measured for Runway 05, and the fact that the
2,000 feet wind was from 010°/15 kt, consideration should have been given to
the positioning of the aircraft for an approach to that runway. However, since the
surface wind was light and any other traffic capable of using the ILS would
require use of Runway 23, the decision to offer 7T-VEE an approach to that same
runway was reasonable.

The initial choice of a 2 miles termination range was questionable. There is no
guidance provided to Approach Radar controllers in MATS Part 1 regarding the
appropriate RTRs for use in various RVR conditions. Because the RTR is quoted
in miles range, and RVR is measured in metres, a calculation is involved to
determine which RTR is the most appropriate.

No reference is provided for controllers on the AOM calculated in accordance with
the criteria applicable to UK Public Transport operators. They cannot make a
useful subjective judgement on the type of approach to offer and must rely on
pilots asking for the most suitable type of approach. They cannot provide details
of such AOM to pilots if it is requested. It is therefore recommended that the
CAA should publish in the AIP relevant Aerodrome Operating Minima applicable
to each aircraft category and type of approach, calculated in accordance with the
provisions applicable to UK Public Transport Operators.

[Safety Recommendation 95-19]

Radio transmission phraseology

The standard phraseology for the conduct of an SRA 1aid down in MATS Part 1
(Appendix U) is at variance with the ICAO Procedures for Air Navigation
Services (Document 4444 - RAC/501/12) in that the OCH or OCA is not passed
to the crew prior to the commencement of the approach. In this accident, it is
possible that the flight crew may well have been reminded in a timely manner of
the OCH and in that event may not have descended the aircraft so low as to strike
the pylon. Also, if the crew had been required to read back to the controller the
MDH and MAPt, then the possible confusion over RTR and the correct MDH
would not have occurred.

It is therefore recommended that the CAA should review the Standard
Phraseology relevant to the conduct of SRA approaches which is contained in the
MATS Part 1. In particular, the standard provision to pilots of the relevant
Obstacle Clearance Height (or Altitude) prior to the commencement of the
approach should be re-introduced, and confirmation should be sought from pilots
of the Missed Approach Point and Minimum Descent Height (or Altitude)
intended for use. [Safety Recommendation 95-20]
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2.6.4

Aerodrome Operating Minima (AOM)

The actual AOM to be used by pilots of public transport aircraft are not published
in the UK AIP. Additionally, AOM are calculated using subtly different methods
by various states (see paragraph 1.18.7). In no case, however, is the MDH lower
than the published OCH for the Runway and RTR in use, but the minimum RVR
requirements can vary significantly, depending upon the calculation criteria.

The MDH used by the crew of 7T-VEE for the 0735 hrs approach appears to have
been that relevant to the SRA terminating at 0.5 mile (or 1 mile), namely 370 feet.
However, the RVR that existed at that time (advised to the crew as 700 metres)
was significantly below the lowest value at which approaches are permitted under
UK regulations. Either the commander was unaware of the UK regulation, had
forgotten its existence, or had chosen to ignore it.

The RVR of 1,100 metres at the time of the accident would have been acceptable
for an approach under UK Public Transport minima calculation criteria for this
aircraft, but it was below the minimum 1,500 metres required under the FAA
Specifications indicated in the Jeppesen Manual. As Air Algerie operate by
reference to the Jeppesen Manuals, the final SRA appears to have contravened the
UK Approach Ban regulation.

Enforcement of Aerodrome Operating Minima in the UK

The enforcement of the regulations pertaining to AOM is always performed
retrospectively by the CAA, in cases where breaches are observed. Air Traffic
Controllers are not required to be aware of the AOM to be applied and it is not
within the remit of Air Traffic Controllers to decide whether or not a particular
aircraft should be allowed to make an instrument approach to landing in poor
weather conditions. The decision to do so is always the responsibility of the
aircraft commander.

Information from the CAA indicates that there are between 20 to 30 possible
infringements of the Approach Ban regulation each year, the majority of cases
involving foreign operators. In many cases the breaches most likely occur
because the flight crews are not aware of the UK regulations.

It is recommended that the CAA should review the current procedure whereby the
UK Approach Ban regulation is notified to foreign operators, with a view to
improving the method of confirmation that the content of this regulation has been
disseminated to their flight crews, and that the company Aerodrome Operating
Minima for UK airfields are no lower than current UK Public Transport
standards. [Safety Recommendation 95-21]
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2.7.1

Meteorological aspects
Provision of en route weather information

Several controllers at Coventry indicated that it was common practice at that time
to pass the latest weather to an aircraft when it made its initial contact with the
unit, even though at that stage it was still under the control of another ATC unit.
Because the time period between the initial call and the commencement of the
instrument approach, under Coventry's control, was less than the one hour time
interval between METAR observations, it became local practice to only pass the
weather once, at the earlier time.

At most UK airports handling significant numbers of commercial air transport
movements, Meteorological observations are taken and recorded at half hourly
intervals. Interspersed with these, Special Observations record intermediate
changes in the weather conditions.

With the rapid changes in weather conditions that are often experienced in the
UK, it is vital that pilots are kept informed of significant changes which are liable
to affect the safety of the aircraft in flight, and especially when taking off or
landing. Appendix L gives a summary of the observation frequency and in-flight
sources of weather information available for each airport in the UK ranked in
order of total numbers of Air Transport Movements for 1994.

Most airports experiencing higher traffic levels also provide the facility of an
Automatic Terminal Information Service (ATIS) to provide pilots with significant
operational data and the current METAR on a discrete radio frequency. This
facility relieves controllers from much routine radio communication workload. It
also has the added benefit that crews can obtain the information at the most
convenient time with regard to flight deck workload and approach briefing
considerations.

To aid pilots on longer sectors within UK airspace, weather information is also
provided for a selection of the busiest airports by the VOLMET broadcast service.
There are four VOLMET stations within the UK each providing weather
observations, updated half hourly, for nine airports per station.

Coventry Airport does not have an ATIS facility, and is not in the VOLMET
broadcast system. All weather reports to aircraft in flight have to be passed
verbally by a controller.
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In the case of airports such as Coventry with only hourly reporting intervals and
with the lack of intermediate Special Observations during periods of high ATS
workload, it is possible that vital changes in weather information may not always
be available to flight crews either in flight or at the pre-flight planning stage,
especially at night when ATS staff numbers are at a minimum but the number of
aircraft movements can be significant.

It is therefore recommended that the CAA should ensure that weather reporting at
UK airfields used for Public Transport aircraft operations be made at half hourly
intervals, and disseminated accordingly. [Safety Recommendation 95-22]

Training of ATS Personnel in the preparation of Meteorological reports

The ATSA on duty on the morning of this accident was responsible for reporting
the Meteorological observations from 0730 hrs onwards. This was his second
time on duty since the completion of his Meteorological Observer certificate
training course, and this was the first time that he had made observations in
conditions of fog. He commented that he was still under-confident about the
estimation of cloudbases, and that he had not experienced Meteorological
observing in fog during his five day practical observing course at Birmingham
Airport during the previous week.

Only one Meteorological Observer certificated controller was on duty prior to
0900 hrs. Acting as the Approach Radar controller for some of that time and
operating the radar unit in the radar room adjacent to the VCR, it was not possible
simultaneously for the controller to supervise the ATSA taking a Meteorological
observation. Additionally, ATC staff had not been informed that any supervision
of the newly qualified ATSA was required. A second Meteorological certificated
ATCO came on duty at 0900 hrs, but he stated that he was not involved in the
telephone conversation about the weather improvement at that time. Thus the
supervision of this newly qualified Meteorological Observer was not adequate
with the available staffing level prior to 0900 hrs, and it was unreasonable to task
the newly qualified ATSA with taking Meteorological observations of weather
conditions in which he had not gained supervised observing experience. It is
therefore recommended that the CAA should examine the post-qualification
training and supervision of newly qualified Meteorological Observers to ensure
that this is adequately carried out. [Safety Recommendation 95-23]

ATCO staff who also hold Meteorological Observer Certificates and who are
responsible for observations do these in addition to their normal controlling tasks.
Their workload varies with the number of aircraft movements taking place and
their capacity for making routine and special observations also varies accordingly.
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2.8.1

2.8.2

Information from ATC staff at Coventry indicated that special observations were
sometimes not taken because of the level of other workload being experienced. It
was also indicated that on occasions, aircraft were passed weather observations
which were different from the latest official METAR but which were observed at
the time of transmission. This results in weather information being passed which
is never officially recorded, as occurred with the 0900 hrs message to the accident

Crew.

Human factors
Standard of English language

The radar controller at Coventry used the correct phraseology for the conduct of
the final approach, using clear and deliberate pronunciation. The crew readbacks
of clearances and instructions were generally satisfactory, although there were
several occasions where repetition of a message was required. On some
occasions, there appeared to be a lack of understanding of the content of messages
containing information which was not of a routine nature.

On two occasions during the morning of the accident, the commander had some
difficulty responding to palindromic headings, 242° (readback as 224°) and 010°
(understood as 100°). The latter heading was misinterpreted by both crew
members while being positioned for the final approach, resulting in the aircraft
flying a track 90° different from that required by the controller. This
misinterpretation is considered to be an indication of crew tiredness.

The commander took over the radio transmissions from the first officer on
occasions when 'non standard' conversations were taking place, and he had the
better standard of spoken English. Neither of the accident crew members had
been involved in any of the previous incidents at Coventry, many of which were
due to a lack of understanding of the ATC messages, despite apparently correct
readbacks of them.

Training and familiarity with SRA procedures

The SRA is regarded as a basic controller-interpreted approach aid and is usually
only used when no other approach radio aids (pilot-interpreted) are available. ILS
approaches are much more common. The six-monthly proficiency checks on
flight crews do not require the performance of an SRA. Nevertheless, both pilots
had flown successful SRAs earlier during the final duty period, each maintaining
a good 3° approach path, although the approach flown by the commander resulted

61



2.8.3

in a go-around as insufficient visual references existed at the end of that approach.
The ambient weather conditions of temperature, pressure and wind velocity, and
the weight of the aircraft, had changed little for each of the three approaches, so
the aircraft power settings, pitch attitudes and airspeeds would have been similar
on each occasion.

Effects of fatigue

Circadian rhythms of the human body can be affected when changing from day to
night work. Tired pilots will have poor reaction times, an increased willingness
to accept lower standards and a breakdown in instrument scanning patterns.
Mistakes are made in familiar actions and attention span is decreased. Visual
fields narrow, radio calls may be missed and there is often channelized attention
with loss of situational awareness.

The crew involved in this accident had worked a fairly long day duty on the
19 December 1994, finishing at about 2030 hrs. Allowing for a post-flight meal
and social activity, a normal night sleep duration was available to the crew
members at their hotel. The following day, the crew were not required to report
for duty until 2345 hrs. The activities of the crew during the day are unknown
and it was not determined how much pre-duty sleep (if any) was achieved. When
changing from a day duty to the first night duty in these circumstances, pilots
often find difficulty achieving pre-duty sleep of any significant duration. This
results in the pilots being more tired than usual at the end of the first night duty of
such a sequence.

The Air Algerie FTL scheme for night duties with a maximum duty period of
7 hours 45 minutes on four sectors is more restrictive than that allowed for pilots
in the UK. Even so, these schemes do not prevent pilots from becoming tired.
They are primarily intended to prevent the build-up of excessive fatigue over a
number of successive duties. While the actual degree of personal performance
decrement due to being tired will vary for each individual but there is little doubt
that a majority of pilots will feel tired following an unbroken night duty period.

FTL schemes currently consider only the time element of a duty and the number
of sectors flown. There are no adjustments for ambient weather factors, or the
types of approaches undertaken, both of which can add considerably to the
amount of fatigue experienced by a crew during a flying duty period.

It is apparent that difficult circumstances of language, poor weather conditions,
deficiencies in the aircraft's approach aids and unfamiliar approach procedures,
coupled with some reduction in the level of alertness of the crew members, were
all factors in this accident.
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2.8.5

2.9

2.9.1

Possibility of visual illusions

A straight section of the A46 trunk road runs in an almost parallel direction to
Runway 23 at Coventry, and the possibility that the crew may have mistaken this
for the runway threshold was examined. The street lighting associated with this
section of road is operated by automatic light sensing devices which would have
extinguished them at about 0830 hrs on the moming of the accident, even with the
presence of the foggy conditions. Because of the very poor visibility reported in
the vicinity of the field in which the pylon was situated, it is unlikely that the crew
would have had sufficient forward visibility to see the section of road in question.

Additionally, photographs taken on the final approach path some two miles from
the threshold (Appendix H) show that if the aircraft was already low on the
approach glidepath, then the relatively higher ground and trees associated with the
Willenhall woodland produces a blanking effect on the approach lighting and
runway threshold, making it even more difficult to locate the runway itself.

Crew Resource Management

Training in Crew Resource Management (CRM) includes the topics of fatigue
awareness and visual illusions. ICAO Circular Human Factors No 2, 'Flight
Crew Training: Cockpit Resource Management (CRM) and Line-Oriented Flight
Training (LOFT)' describes this type of training, which has been progressively
introduced throughout the aviation industry in recent years. In particular pilots are
reminded of the adverse affects on performance that tiredness can induce and are
therefore encouraged to be particularly vigilant. The possibility of encountering
visual illusions of all kinds is discussed. During the training, many accident and
incident scenarios are discussed, so that many may learn from the mistakes of
others. Finally, CRM trained pilots are aware of the need to share high workload
situations, and to monitor all the critical phases of flight so that there is back up to
a single fallible human pilot. Although the first officer had received some initial
training in CRM, the crew of 7T-VEE were not fully trained in these matters, and
were therefore not fully prepared to cope with a most demanding situation. It is
therefore recommended that Air Algerie should introduce a programme of CRM
training courses for all its flight crews using the guidelines set out in
ICAO-Circular-217-AN-132. [Safety Recommendation 95-24]

Permits to operate and safety standards
Applications for permits to operate

The one aspect of this permit application that caused the greatest confusion, and
delayed processing, was the confirmation of the actual 'operator’. In terms of

63



2.9.2

aircraft operational safety issues, a clear and unequivocal statement should be
required as part of the permit application process about which particular company
Operations Manuals and Flight Manuals are to be used for the flights. There is a
requirement to provide a clear distinction between the commercial aspects of the
operation and the aircraft's technical flight operation. It is also important that the
identity of the aircraft operator is clearly established, so that the relevant
Aerodrome Operating Minima standards may be assessed by the Safety
Regulation Group of the CAA.

In the case of 7T-VEE, the aircraft remained under the direct control of Air Algerie
who provided crews, maintenance and operational procedures. Therefore, it is
the Air Algerie AOC which should have represented the 'Certificate of
Competency'. The use of another airline's name, callsign and flight number
designator for flight planning or commercial purposes is irrelevant to the safe
conduct of the flights. In this case Race Cargo Airlines had no input whatsoever
to the actual operation of this aircraft.

It is therefore recommended that the Department of Transport, International
Aviation Directorate, in conjunction with the CAA, should review the current
Permit application system, and the requirements detailed in the UK AIP.
A standard Permit application and approval scheme should be devised to ensure
compliance with the requirements of the FAL section of the AIP and that this be
confirmed prior to the commencement of the proposed flights. For the purposes
of Permit applications, the applicant should be required to submit a clear statement
as to which Airline Operations Manuals and Flight Manuals will be applicable to
the proposed operations, and the current documentary requirements should be
based upon this information. [Safety Recommendation 95-25]

The Chicago Convention and ICAQO Standards and Recommended Practices

Because of the obligations placed on the UK by Article 33 of the Convention on
International Civil Aviation (see paragraph 1.18.4), it is likely that the required
DOT permits would have been issued in due course to authorise the operations
from Coventry, but the occurrence of the accident suspended the processing
procedure. It is unlikely that the incompatibility between the aircraft ILS receivers
and the Coventry ILS would have been detected by this application process,
because it is intended simply to establish that the documentation in respect of the
subject aircraft and operator conforms to the ICAO Standards and Recommended
Practices (SARPs) referred to in Article 33. Whilst there is no bar to the physical
confirmation of the airworthiness of the aircraft or the actual standards laid down
for its operation, it is not compatible with the obligations of Article 33 for

64



2.10

2.10.1

2.10.2

acceptance of foreign operators' certificates to be refused. Where there is
evidence that minimum ICAO standards have not been met, then permits may be
refused. Such evidence is unlikely to come to light in the absence of any safety
oversight by the issuing authority. Accident prevention measures require a
proactive programme to discover real and potential safety deficiencies before they
lead to an accident. Recognising this, one major State has already begun to check
certain airworthiness matters involving foreign operators with air service
agreements or permits to operate. ICAQ itself initiated in August 1995 a safety
oversight programme which is intended to assist States to obtain outside support
for safety oversight. The programme's main function is to perform oversight
assessments of States on a voluntary basis, with the objective of identifying
deficiencies and offering advice and assistance in addressing problem areas so
that States are able to implement ICAO SARPs and associated procedures. These
are welcome initiatives and, subject to their successful implementation on a global
basis, pre-empt the safety recommendation that this investigation would otherwise
have made.

Management of Air Algerie Flight Operations
Flight Safety Organisation

This aircraft was operating from Coventry for a number of weeks with a
navigation receiver system which was incompatible with the Coventry ILS
frequency. This was well known by the pilots and the charterer. The deficiency
had been reported to the Air Algerie Flight Operations Department, but no
remedial action had been taken. Had the flight crews reported this problem
through a company Flight Safety Organisation at an early stage, it is possible that
rectification action could have been introduced earlier. This would have removed
the necessity for the accident crew to have performed a non-precision approach on
the morning of the accident. It is therefore recommended that Air Algerie should
introduce a Flight Safety Management function within its Operations Department.
[Safety Recommendation 95-26]

Monitoring of Air Algerie Operating Standards

The current situation, where selected Captains within Air Al gerie are tasked with
monitoring the flight operating standards of the company on behalf of the Al gerian
Department of Civil Aviation does not provide a fully independent monitoring and
auditing function. It is therefore recommended that the Algerian Department of
Civil Aviation should review its policy for monitoring the operating standards of
Air Algerie, with a view to providing a more independent assessment of the
standards being attained. [Safety Recommendation 95-27]
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(a)

Conclusions

Findings

The aircraft

1

The aircraft had been maintained and was serviceable with no significant

defects. There was no evidence of unlawful interference with the aircraft.

The aircraft did not suffer any systems failures or malfunctions during its
final flight which would have caused the collision with the pylon.

The estimated weight and loading of the aircraft were within the normal
operating limits at the time of the accident. There was sufficient fuel on
board to conduct the approach, go-around, hold and then to divert if
necessary.

The aircraft was unable to receive the Coventry ILS because it was fitted
with an ILS receiver which was incompatible with the Coventry ILS
frequencies. Therefore there was no precision approach system available
at Coventry for use by this aircraft. In order to land there the crew had to
use a non-precision instrument approach procedure.

Since the aircraft was in the correct landing configuration and descending
on approach at normal descent rates over relatively flat terrain, the Ground
Proximity Warning System, by its design, could not provide a warning to
the crew that the aircraft was too low.

The aircraft's pressure altimeters were not fitted with any adjustable
cursor which could have been set to indicate the Minimum Descent Height
for the approach being carried out. Radio altimeter cursors were available
but did not appear to have been set appropriately by the crew.

The crew

The crew was properly licensed and medically fit to conduct the flight.

The pre-flight rest period in excess of 27 hours was adequate. The flight
duty period at the time of the accident was just over 10 hours, which was
more than 2 hours in excess of the operator's normal maximum for night
duties. Five sectors were operated by the crew but the operator's flight
time limitation scheme allowed this under exceptional circumstances, such
as a weather diversion.
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10

11

12

13

14

15

16

17

18

The commander based his decision to operate the flight from
East Midlands to Coventry on an incorrect assessment of the existing
weather conditions at Coventry that was passed to him at about 0900 hrs.

Because the duration of the final flight was unusually short, the crew
found themselves with insufficient time to complete all of the normal flight

deck procedures.

There was little evidence of consultation between the commander and first
officer regarding the proposed conduct of the SRA and its approach
minima. During the approach, there was a marked lack of interaction
between the two pilots. The landing checklist was not completed, and
there was no cross-checking of the altimeter indications.

Because of the nature of the fog or low stratus cloud, the crew would
have seen the ground intermittently, and both of them were probably
looking for the required visual references to land.

The aircraft's flight path was not stabilised during the final approach, and
the airspeed became excessive.

The fact that the crew had been on duty for such a long period would have
given them a strong incentive to land at Coventry and terminate their duty.

Limited comprehension of the English language made the conduct of the
SRA more difficult, and fatigue would have reduced their level of
alertness.

It is unlikely that the crew would have seen the pylon in sufficient time to
take avoiding action. With the aircraft so low on the approach, the
runway threshold and approach lighting would have been obscured by
intervening woodland and terrain. The A46 trunk road would have been
obscured by the poor visibility at the particular location.

The crew had earlier demonstrated their ability to conduct a correctly
stabilised SRA approach, and to execute a go-around on reaching the
Minimum Descent Height. '

Given the Landing Distance Available at Coventry, the crew would have
been concerned not to land too far past the threshold with a consequent
reduction in the safety margin for stopping.
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19

In the absence of any voluntary provision of weather information by
ATC, the crew did not request the weather report or Runway Visual
Range. This was an unusual omission for a crew about to conduct an
instrument approach in poor visibility.

Air Traffic Control

20

21

22

23

24

25

26

The Approach and Approach Radar controller was properly licensed,
medically fit and correctly rated to provide the service.

All of the aerodrome approach aids and lighting facilities were serviceable
at the time of the accident.

The standard operating procedure of passing the current weather and RVR
to the aircraft prior to the commencement of an instrument approach was
not complied with.

The controller's decision to offer the aircraft an SRA to Runway 23,
despite the fact that there was better visibility on Runway 05, was
reasonable given the light surface wind and other traffic considerations.

The controller appreciated the difficulties facing the crew, including the
fact that the aircraft was unable to receive the ILS, and relative difficulty in
following instructions in English. The SRA to Runway 23 was
conducted correctly, using the standard phraseology detailed in MATS
Part 1. The crew had been informed that the approach would terminate at
2 miles from touchdown, but the controller should have declared the
subsequent decision to continue the approach guidance to a 1 mile
termination range.

The radar systems at Coventry have no facility for indicating the actual
height of the aircraft relative to the advisory glidepath. The controller
could not have been aware that the aircraft descended below the advisory
glidepath, or that it had flown below the Obstacle Clearance Height and
was therefore not in a position to have warned the crew or prevented the
accident.

The crew was not advised of the appropriate OCH as it was not the
standard practice for ATC to pass this information unless requested. Had
the requirement existed for ATC to advise the appropriate OCH prior to
the approach, and had the crew been required to read back their MDH and
Missed Approach Point, then they would have had the benefit of a timely
reminder of these vital items.
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27

29

Supervision of the newly qualified ATSA Meteorological observer on
duty in the ATSU at Coventry was inadequate. The ATSA had never
before been responsible for taking observations in conditions of fog or
lifting fog. Standard procedures, set out in MATS Part 1, were not
followed such that an updated Special observation was not taken when the
weather conditions began to improve.

The recording of Special Meteorological observations at Coventry, and the
provision of Meteorological information to aircraft, were not always
carried out in accordance with the standard procedures. This resulted in a
lack of reporting of significant changes in the weather conditions, and
information was passed to aircraft that had never been officially recorded.

Meteorological observations at Coventry Airport were made hourly. In
the prevailing conditions of lifting low stratus cloud and dispersing fog
more frequent updates were required so that pilots could be given the
latest information.

The operation

30

31

32

33

34

35

The SRA approaches conducted at 0735 hrs and at the time of the accident
contravened the UK Approach Ban regulation because the RVR was
insufficient. The crew may have been unaware of the regulation.

The crew had not been fully trained in all aspects of Crew Resource
Management. If they had been they would have been more aware of the
effect of tiredness on their individual performances and judgements with
the attendant need for close and mutual monitoring,

Several operational errors were made during the aircraft's period of
operation from Coventry, but these were not officially reported and no
supervisory action was taken.

The series of flights, for the purpose of live animal exports, did not have
the required Permits issued by the Department of Transport, International
Aviation Directorate.

There was no Flight Safety organisation within Air Algerie which could
have acted as a direct reporting channel, through which crews could
express their concerns about the operation of the aircraft.

There was no independent checking of the flight operations standards
within Air Algerie because the task is delegated, by the Algerian
Department of Civil Aviation, to senior Captains within the company.

69



(b)

Causes

The following causal factors were identified:

i)

iif)

The flight crew allowed the aircraft to descend significantly below the
normal approach glidepath during a Surveillance Radar Approach to
Runway 23 at Coventry Airport, in conditions of patchy lifting fog. The
descent was continued below the promulgated Minimum Descent Height
without the appropriate visual reference to the approach lighting or the
runway threshold.

The standard company operating procedure of cross-checking altimeter
height indications during the approach was not observed and the
appropriate Minimum Descent Height was not called by the non-handling
pilot.

The performance of the flight crew was impaired by, the effects of
tiredness having completed over 10 hours of flight duty through the night,
during five flight sectors which included a total of six approaches to land.

70



Safety Recommendations

The following safety recommendations are made:

4.1

4.2

4.3

4.4

4.5

4.6

4.7

The CAA should publish in the AIP relevant Aerodrome Operating
Minima applicable to each aircraft category and type of approach,
calculated in accordance with the provisions applicable to UK Public
Transport Operators. [Safety Recommendation 95-19]

The CAA should review the Standard Phraseology relevant to the conduct
of SRA approaches which is contained in the MATS Part 1.
Consideration should be given to the re-introduction of the standard
provision to pilots of the relevant Obstacle Clearance Height (or Altitude)
prior to the commencement of the approach and that confirmation should
be sought from pilots of the Missed Approach Point and Minimum
Descent Height (or Altitude) intended for use.

[Safety Recommendation 95-20]

The CAA should review the current procedure whereby the UK Approach
Ban regulation is notified to foreign operators, with a view to improving
the method of confirmation that the content of this regulation has been
disseminated to their flight crews, and that the company Aerodrome
Operating Minima for UK airfields are no lower than current UK Public
Transport standards. [Safety Recommendation 95-21]

The CAA should ensure that weather reporting at UK airfields used for
Public Transport aircraft operations be made at half hourly intervals, and
disseminated accordingly. [Safety Recommendation 95-22]

The CAA should examine the post-qualification training and supervision
of newly qualified Meteorological Observers to ensure that this is
adequately carried out. [Safety Recommendation 95-23]

Air Algerie should introduce a programme of CRM training courses for all
its flight crews using the guidelines set out in ICAO Circular 217-AN132.
[Safety Recommendation 95-24]

The Department of Transport, International Aviation Directorate, in
conjunction with the CAA, should review the current Permit application
system, and the requirements detailed in the UK AIP. A standardised

71



Permit application and approval scheme should be devised to ensure
compliance with the requirements of the FAL section of the AIP. This
should be confirmed prior to the commencement of the proposed flights.
For the purposes of Permit applications, the applicant should be required
to submit a clear statement as to which Airline Operations Manuals and
Flight Manuals will be applicable to the proposed operations, and the
current documentary requirements should be based upon this information.
[Safety Recommendation 95-25]

4.8  Air Algerie should introduce a Flight Safety Management function within
its Operations Department. [Safety Recommendation 95-26]

4.9  The Algerian Civil Aviation Department should review its policy for
monitoring the operating standards of Air Algerie, with a view to
providing a more independent assessment of the standards being attained.
[Safety Recommendation 95-27]

R StJ Whidborne

Inspector of Air Accidents

Air Accidents Investigation Branch
Department of Transport

| December 1995
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