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Our Ref : CI/TP23006033/N 23 June 2023

SATS Maintenance Centre
34 Changi North Crescent
Singapore 499614

TECHNICAL INVESTIGATION REPORT OF FIRE INCIDENT INVOLVING THE
MOTOR VEHICLE TR 228 ON 2 JUNE 2023

1. We refer to your letter dated 8 June 2023 and the instructions therein.

2. Our analysis, comments and opinions with respect to the cause of fire to the
Motor Vehicle TR 228 (herein referred to as “Transporter”) are set out below.

Inspection of the Motor Vehicle

3. The Transporter was physically inspected on 8 June 2023 at the premises of
SATS Maintenance Centre (herein referred to as “SATS”) located at 34 Changi
North Crescent, Singapore 499614.

4. A static inspection was carried out to the Transporter where the following general
information was recorded:-

Vehicle Registration No. : TR 228

Make / Model : F.M.C. CPT7
Chassis No : 03013

Year of Registration : May 2003

Mileage : N.A (wiring affected)

5. The Transporter was noted to have sustained fire damage that was confined to
its instrument cluster. The fire damage was observed to be most severe at its
operator control panel. The front exterior portion was unaffected by the fire
except for the instrument cluster. The engine compartment was unaffected by
the fire. See photos 1 — 4 below.
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Photo 1 shows the front view of the Transporter at the time of our inspection. The
fire damage to the Transporter was confined to its instrument cluster. Most parts
of the front portion were unaffected by the fire except for the instrument cluster.

hoto 2 showe right body of the Transporter at the time of our inspection.
The fire damage to the Transporter was confined to its instrument cluster. The
right body was observed to have been unaffected by the fire.
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Photo 3 shows the rear portion of the Transporter at the time of our inspection.
The fire damage to the Transporter was confined to its instrument cluster. The

rear portion was observed to have been unaffected by the fire.

Pﬁt 4 shos the instrument cluster of the Transporter at the time of our
inspection. The instrument cluster was significantly affected by the fire.
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6. At the time of inspection of the Transporter, we did not find any additionally fitted
electronic and/or electrical component(s) on the Transporter. There also appears
to be no modification(s) fitted on the Transporter.

Investigation and Technical Analysis

7. For this particular case, the fire appears to have originated within the operator
control panel of the Transporter, somewhere around the right portion. This can
be determined from the circumstances of the incident where the driver had
reported seeing white smoke emitting from the right portion of the operator
control panel of the Transporter.

8. Upon closer examination of the right portion of the operator control panel, which
was where the fire to the Transporter had likely started, we had found greenish
residue on the wirings leading from an electrical relay. The wirings were original
factory fitted wirings. The presence of greenish residue indicates internal heating
of copper wires, a sign of an electrical short circuit occurring. The greenish
residue is normally left behind from oxidation as a result of chemical reaction
involving the copper wires. This physical evidence would then appear to suggest
that the cause of fire to the Transporter could have possibly been due to
electrical in nature. See photos 5 - 8 below.
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Photo 5 shows the burnt wirings around the right portion of the operator control
panel, which was where the fire to the Transporter had likely started (circled).
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Photo 6 shows the right portion of the operator control panel of the Transporter.
We found greenish residue on some of the burnt wirings leading from an
electrical relay (circled). The presence of such greenish residue suggests
occurrence of an electrical short circuit.
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Photo 7 shows a closer view of the greenish residue found on some of the burnt
wirings leading from an electrical relay (red arrows). The presence of such
greenish residue suggests occurrence of an electrical short circuit. The greenish
residue is normally left behind from oxidation as a result of chemical reaction
involving the copper wires.
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Photo 8 shows a close up view of the geeish residueouﬁo some of the
burnt wirings leading from an electrical relay (red arrows).The presence of such
greenish residue suggests occurrence of an electrical short circuit.
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9. From the Incident Report which was made by Mr Lau who was the assigned
driver of the Transporter at the time of incident, we note that the fire to the
Transporter had started at a time when he was driving. Mr Lau was first alerted
of the fire when he saw white smoke emitting from within the operator control
panel.

10.According to Mr Lau, at about 1507 hours on 2 June 2023, he had driven the
Transporter from F41 and was proceeding to F56 to service SQ875. Along the
way, he detected a burning smell coming from the instrument cluster of the
Transporter. He stated that the engine was cut off abruptly and white smoke
could be seen emitting from the right portion of the operator control panel.

11.Mr Lau immediately grabbed a fire extinguisher, loosened a bolt on the
instrument cluster and put out the flames in the operator control panel. Airport
Emergency Service (AES) and SCDF were activated and arrived at the incident
scene shortly after. Changi Airport Group (CAG) was informed of the incident.

12.Mr Lau is the assigned driver of the Transporter on the day of the incident. To
the best of his recollection, there has not been any major mechanical problem
and/or electrical problem with the Transporter on the day that he was driving it.

13. With regards to the history of the Transporter, we were able to gather from Mr S
Saravanan (herein referred to as “Mr Saravanan”) who is the maintenance
assistant manager of SATS that the Transporter was purchased new in 2003.

14.Pertaining to the maintenance aspect, Mr Saravanan informed us that the
Transporter was sent for periodical servicing in- house at the SATS Maintenance
Centre for every 200 work hours, 400 work hours and 2000 work hours
respectively.

15.During the course of our investigations, we were able to obtain from Mr
Saravanan the latest servicing and repair records of the Transporter. The last
servicing before the incident was done on 20 April 2023 which included the
changing of engine oil, oil filter and engine oil drain plug ‘O’ ring. Checks on the
electrical system were also conducted. Everything was in working order and no
electrical components were replaced. See Invoices 1 & 2 below.
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Invoice 1 shows the last servicing package done on the Transporter in- house at the SATS
Maintenance Centre on 20 April 2023 (red arrows) which included the changing of engine oil, oil filter

and engine oil drain plug ‘O’ ring (black arrows).
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Invoice 2 shows the checks done on the electrical system of the Transporter during the last periodic
servicing. Everything was in working order and no electrical component was replaced.

16.Based on the vehicle service record invoices provided, we are of the opinion that
it is unlikely that the fire could have been caused by poor maintenance of the
Transporter.

17.Given the circumstances of incident as reported, the possibility of the cause of
fire to the Transporter being due to engine overheating would seem unlikely as
Mr Lau had mentioned to us there were no indications of abnormally high
temperatures on the Transporter when he drove the Transporter on the day of
the incident.

18.The possibility of the fire being due to external factors (foreign material(s) stuck
on hot surfaces, arson and sabotage amongst others) would also seem unlikely
given that the location of where the Transporter was positioned was also
observed to be not at a secluded location.
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19.The possibility of the fire being due to electrical in nature would then seem more
likely given that engine overheating and external factors would both seem
unlikely. The fire being due to electrical nature is also supported by the condition
of the wirings that were found inside the right portion of the operator control
panel of the Transporter, which was earlier discussed in paragraph 8 above.

20.0ur checks with both local and international bodies and associations had
revealed that at the time of writing this report, there is no manufacturer recall of
electrical nature to similar make and model vehicle as the Transporter that may
possibly be related to this incident. See search result from LTA below.

Land Transport Authority

Vehicle Recall Details

ONLY INFORMATION ON VEHICLE RECALLS SUEMITTED FROM 9 APRIL 2007 IS AVAILABLE

Owner ID Type Owner ID
Company 561R

Vehicle No. Make/Model
WB8526P F.M.C./CPT7
Engine No.: Chassis No.:
AR36924U306163K 03013

Recall Details:

No Recall Detail records <———

11
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Conclusion

21.Having investigated and technically analysed the damages of burnt nature to the
Transporter, we are of the view that the cause of fire to the Transporter was of
electrical in nature. For this particular case, the fire had originated from the
wirings within the operator control panel of the Transporter. The wirings were
original factory wirings leading from one of the electrical relays of the
Transporter. We are given to understand that the particular relay is part of the
wiring system for the camera of the Transporter.

22.Electrical relays are exposed to both high electrical load and low electrical load,
hence replacement of electric relays periodically is suggested in order to
maintain integrity of the pins and inner coils. Rust or corrosion on the pins and
inner coils can cause resistance, which in turn will lead to build up of heat from
the electrical current passing through, potentially igniting an electrical fire. The
cost of such electrical relays is not expensive.

23.We did not find any evidence which had suggested that the cause of fire to the
Transporter was due to poor maintenance and/or recurring electrical problem.

24.We suggest that the company perform physical checks of wirings for loose
connections and frayed wires should also be part of a regular maintenance
checklist especially when our hot weather climate can accelerate the
deterioration of wire insulations.

25.There were no modification(s) or additional electronic and/or electrical
component(s) fitted on the Transporter at the time of our inspection of the
Transporter.

12
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26.Our investigations had also revealed that at the time of writing this report, there
is no manufacturer recall of electrical nature to similar make and model vehicle
as the Transporter that may possibly be related to this incident.

Muhd Nazril

Senior Technical Investigator

Ang Bryan Tani

AMSOE, AMIRTE, AFF SAE, M.MATAI, AFF.Inst. AEA
Senior Technical Investigator

Technical Investigation & Reconstructionist (SAE-A)

DISCLAIMER OF LIABILITY TO THIRD PARTIES:- This Report is made solely for the use and benefit of the Client named
on the front page of this Report. No liability or responsibility whatsoever, in contract or tort, is accepted to any third party who

may rely on the Report wholly or in part. Any third party acting or relying on this Report, in whole or in part, does so at his or
her own risk.

13



