REPORT ABOUT THE SEARCH FOR THE WRECK OF THE B74 M OF SOUTH AFRICAN AIRWAYS, LOST OVER THE INDIAN OCEAN ON NOVEMBER 28, 1987, FLIGHT SA 295, TAIPEI - MAURITIUS

1. VESSELS INVOLVED

"John Ross"
Ocean Tug

"Wolraad Woltemade"
Ocean Tug

"S.A.S. Tafelberg"
Navy Supply Vessel with two

helicopters

"Sonne"
Research vessel (from 11.12.87)

"Africana"
Research vessel (from 18.12.87)

2. GENERAL

In Port Louis at Smith-Tailor Shipyard, an Operations Centre was set up to coordinate actions. This centre was equipped with one SSB-transceiver, teletype, telefax, and telephone, it was to be staffed 24 hrs./day.

"S.A.S Tafelberg" was stationed in Port Louis and acted as a base for two helicopters.

The On Scene Commander, provided by the US Navy, was stationed on board "John   Ross".

On request of the ship's command of "Sonne", an observer, appointed by SAA, joined the vessel prior departure on 11.12.'87 (Mr. E. Potgieter/Oceanographer).

During December 10. and 11.1987, on both tugs an American Pinger-Locator-System was fitted (Deep-tow systems, max. towing speed approx. 2 kts).

Concerning the disappearance of the aircraft, following was known on December 10. 1987:

The incident happened on November 28.1987, at approx. 03.30 hrs. local time. The aircraft was apparently flying at an altitude of 14 000 feet, at approx. 300 kts.

Last radio contact with the aircraft reported smoke on board in the aft section, in the vicinity of the cargo hold.

Based on sighted parts of a wreck, oil spill, and parts of a wreck, and bodies drifted ashore on the NE-coast of Mauritius, the approximate crash position could be determined. This area was divided into a Primary, Secondary, and Tertiary Search Area. To mark the area, two acoustic pingers had be dropped in the ocean, one of them accidentally. Flight Data and Cockpit Voice Recorder of the lost aircraft were fitted with the same type of pinger.

As some of the parts of the wreck had been identified, it was quite certain that the FDR and CVR had been separated from the air-craft and were laying free on the ocean floor. Water depth and topography of the ocean floor in the vicinity of the crash site were unknown, except for data commonly found on standard nautical charts.

There was no definite information available about the plane's cargo, at least in Port Louis there was no detailed cargo manifest on hand.

3. Search Procedure

Charting of the a.m. Search Areas by-"Sonne", using the Seabeam System. In the mean time, fitting out  tugs "Wolraad Woltemade" and "John Ross" with a pinger locator system, and subsequent searching of charted areas, if possible determining the pinger position of the FDR and CVR. A position accuracy of +/- 500 m was expected. After completion of charting, "Sonne"was to investigate possible pinger locations with the deep sea TV and Photo system, in case of visual contact with one of the recorders, its exact position was to be established, and depending on topographic conditions, should attempt recovery with the TV-guided grabs.

4. Results as per December 24, 1987

Until a.m. date, as far as known here, none of the recorder could be located. According to the manufacturer (DUKANE), the battery life span of the pingers is 30 days. This means that the pingers have stopped operating on December 27.1987

So far the only results are the charts produced by "Sonne", and TV recordings and colour slides of the sea floor of the crash area.

Several colour slides show objects which almost certainly originate from the ill-fated aircraft.

5. Problems

A) Organisation / Communication

Staffing of the Operations Centre in Port Louis was inadequate. During the first few days of the operation the centre was not manned at night, in the course of the search operations, competent staff of SAA could not always be contacted. This had an especially negative impact, when, based on TV reconnaissance by "Sonne", the situation changed in regards to the geographic location of the search areas.

An SAA technician was brought to the "Sonne" by helicopter to identify objects shown on colour slides only on 18th December 1987.

Here also the impression emerged that the On Scene Commander on board "John Ross" informed the Operations Centre and the other vessels involved with extreme reluctance.

Within a few days there was complete chaos as to the designation of the search areas, as well  as sail lines and suspected pinger locations. After "Sonne"requested clarification by telex it was found that, among other matters, the On Scene Commander had extended and renumbered the search areas, without informing any of the other vessels participating in the operation.

Another problem was to establish radio contact with the helicopters of "S.A.S. Tafelberg". Radio contact was only possible at long distance on HF. At close distance a direct radio link between vessels and helicopters was not possible due to missing common VHF channels.

B) Pinger / Pinger - Locator - Systems

According to the SAA technician on board "SONNE", FDR and CVR were fitted each with a pinger outside the instrument housing. With a rate of one pulse per second these pingers were to transmit on approx. 37 kHz for 30 days.

Due to the high frequency and small output power, pingers of this kind do not achieve ranges, necessary for operation in deep sea areas.

Several pingers of this type were on board "SONNE", of which one was examined by the ship's electronics engineers. The examination raised doubts, if pingers of this make and quality are still functioning after being exposed to great heat, as occurs for example during an explosion.

Further it was suspected that the pingers had been possibly separated from the  instruments by force.

To check and verify operation and range capabilities of the pinger - locator - systems, a CTD-probe with an attached pinger was lowered to a depth of 4500 metres several times. However, a definite statement concerning the range capability could not be made, as the depth of the deep towed locator-system could not be established. Distance between the Pinger-vessel and the Locator vessel was less that one nautical mile, when a pinger signal was received.

Similar tests conducted by RV "AFRICANA", using the "PLESSEY" Locator-System  showed a maximum range of 2.500 metres. However, it is unknown if this is the slant range or horizontal range.

The directional sonar system built in on board RV "AFRICANA" reportedly achieved pinger contact at ranges of about 3.500 to 4.000 metres.

The ATNAV-system, installed on board RV "SONNE" had been modified to receive the 37 kHz pinger frequency, however, no pinger signals could been received. It is suspected that the receiver's bandwidth of 0,5 kHz may be too narrow, and further that, the transmitted pinger frequency is drifting to much due to temperature and pressure changes, in order to be received by the ATNAV-system.

The American locator systems were towed at a speed of approx. 2 kn, the "Plessey" system on board the "AFRICANA" was towed at a speed of approx. 5 kn.

Due to the limited battery life of the pingers, these speeds are not sufficient to search wide areas of deep seas.

All pinger signals reportedly received by "Wolraad Woltemade" and "John Ross" could not be verified.

C) Navigation

As can be seen from the telex traffic, all vessels involved had problems to navigate accurately throughout the day. This, however, does not apply to "SONNE".

To cover the search areas without gaps, due to the water depth, search- and charting-profiles had to be carried out at 1,5 nm distance.

The NNSS Transit Sat.-Nav.-System could supply exact position only every 1,5 hrs. In between, positions had to be calculated by dead reckoning, which resulted in some unwanted inaccuracies.

The installed GPS Navstar Receiver on one vessel only worked when receiving three satellites simultaneously. This reduced its user time to 6 hrs per day.

The two tugs had additionally been fitted with the ARGO radio navigation system. Transmitter stations had been set up on several islands in the vicinity. This temporarily set-up system, however, did not deliver satisfying, stable and repeatable results.

Due to the receiver-type installed on board "SONNE", GPS could be used more than 12 hrs/day, during the remaining time, the integrated Magnavox navigation system was accurate enough to navigate exactly on the sail​ lines.

However, for high precision positioning and geographic allocation of TV records and slides, only the GPS system is to be used.

D) TV- and Photo-System, "SONNE"

In the optical search for parts of the ill-fated aircraft the TV-Grab, Type B, and the OFOS-System were employed.

When inspecting colour-slides taken with the OFOS-System it was discovered that the TV-systems do not deliver the necessary picture quality when searching for small parts. During observation of real-time TV - pictures recorded by the OFOS-System, as well as the GTVB, several items were overlooked, which showed on the later developed colour slides.

As these slides had not been taken with a stereo camera, it was at times rather difficult to identify objects shown on the slides.

In regard to the limited time available, it was found disadvantageous that the batteries of the OFOS -system required a recharging-time of 12 hrs. Presently there is no second battery set on board.

6. Summary

Charting of the sea floor in six blocks, with a combined area of approx. 685 square nautical miles, was carried out in the shortest time possible. All charts produced are based on GPS positioning. 

The TV records and slides enabled us to pin point the approximate impact location of the aircraft on the sea bottom.

The acoustical search carried out by "Wolraad Woltemade" and "John Ross" was supported by the South African RV "Africana" as of December 18th 1987.

As far as known here at present, the search for the FDR and CVR was unsuccessful (December 24.1987).

On December 24th, "Wolraad Woltemade" lost her pinger locator-system and approx. 3850 metre tow cable during a turning-manoeuvre outside the charted area.

It is doubtful to be able to locate the FDR and CVR at this time, as the pingers most likely have stopped operating on December 27th.

In the course of the search operation the impression emerged here that South African  Airways was confronted with this emergency situation completely unprepared.
Technical and personnel efforts did not meet requirements for such an incident.

Technicians of the aircraft manufacturer, marine scientists, as well as experts who routinely work in deep ocean areas were employed at a rather later stage.

To some extend, equipment used did not meet expectations.

Organisation of the search efforts was rather chaotic, at least in the early stages of the operation.

Taking into account that intercontinental air routes lead over vast ocean areas with depths of more 3.000 metres, it is advisable to develop appropriate contingency plans, and have suitable equipment available on short notice.
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Addendum to the

REPORT ABOUT THE SEARCH FOR THE WRECK OF THE B74 M OF SOUTH AFRICAN AIRWAYS, LOST OVER THE INDIAN OCEAN ON NOVEMBER 28, 1987, FLIGHT SA 295, TAIPEI - MAURITIUS

According to Mr. P. Zandee (PENTOW Marine), the search for the FDR and CVR has been terminated without success on January 04th, 1988

The involved four South African vessels returned to their resp. home base.

PENTOW Marine has chartered a supply vessel, the OMEGA 801, registered in Panama, to continue the search for parts of the air-craft.

This vessel was fitted on January 21. and 22. with a KLEIN side scan sonar plus SBP. This equipment is leased from Steadfast Oceaneering and is operated by their personnel. A sonar of the same type is supposed to be stored with PREUSSAG in Berkhoepen.

It is hoped to detect larger pieces of wreckage with this system. Target area is the Primary Search Area, where "SONNE" did TV recordings and slides of objects that most likely originate from the ill-fated aircraft. The search will be conducted for max, two months.
It is doubtful that the sonar system will locate any parts of the wreckage, as the plane will have been broken into rather small parts on impact on the sea surface.

Probably around mid 1988 an American deep-dive submersible is to attempt a search, covering an area of approx. 40 x 20 nautical miles.
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