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Your Ref: OD/ 600680 7" August 2019
Our Ref : CS/MSG 18012928/Pqf3

M/s MSIG Insurance Pte. Ltd.

16 Raffles Quay #24-01
Hong Leong Building
Singapore 048581

(Motor Claims Department)

TECHNICAL INVESTIGATION REPORT OF FIRE INCIDENT INVOLVING THE
INSURED VEHICLE SDT 2012A ON 17" July 2019

1. We refer to your letter dated 22™ July 2019 and the instructions therein.

2. Our analysis, comments and opinions with respect to the cause of fire to the
insured vehicle SDT 2012A (herein referred to as “Insured Vehicle") are set out

below.

Inspection of the Insured Vehicle

3. The Insured Vehicle was physically inspected on 24" July 2019 at the premises
of NPH Auto Service located at Block 9005, Tampines St 93 #01-246/254
Singapore 528839.

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

Vehicle Registration No. : SDT 2012A

Make / Model : Subaru Legacy 2.0l Sedan
Chassis No - JFIBM5KC2AG004547
Year of Registration : July 2010

Mileage : NLA (wiring affected)

5. The Insured Vehicle was noted to have sustained fire damage that was confined
to its front undercarriage portion. The interior compartment and rear portion was
observed to be unaffected by the fire.

6. The fire had resulted in the body parts at the front undercarriage portion of the
Insured Vehicle to be burnt. This had included its front undercarriage splash
shield; Several parts inside the engine compartment were also observed to
sustain heat damage. This includes the firewall insulator, timing cover,
condenser, original wiring harness. See photos 1 - 7 below.
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Photo 1 shows the general view of the front portion of the Insured Vehicle at the
time of our inspaction. The fire damage to the Insured Vehicle was confined to its
front undercarriage portion. Its undercarriage splash shield, engine compartment
firewall insulator, timing cover and condenser and original harness are amongst
the body parts that were found to have been affected as a result of the fire.

Photo 2 shows the close up view of the front undercarriage portion of the Insured
Wehicle at the time of our inspection. The fire damage to the Insured Vehicle was
confined to its front undercarriage portion. lts front splash shield (circled) was
amongst the body parts that were found to have been affected as a result of the
fire.
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Photo 3 shows the general view of the front engine ccmpartiﬁent portion of the
Insured Vehicle at the time of our inspection. The fire damage to the Insured
Vehicle was confined to its front undercarriage portion and. Its engine
compartment firewall insulator (arrowed) was amongst the body parts that were
found to have been affected as a result of the fire.

Photo 4 shows the damage of heat nature to the timing case cover (arrowed) in
the engine compartment pertion of the Insured Vehicle at the time of our
inspection. This was amongst the body parts that were found to have been
affected as a result of the fire.
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Photo 5 shows the damage of heat nature to the condenser and original wiring
harness in the engine compartment portion of the Insured Vehicle at the time of

our inspection. This was amongst the body parts that were found to have been
affected as a result of the fire

AT, . a :
Photo & shows the interior compartment of the Insured Vehicle, which was
observed to be unaffected by the fire,
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Photo 7 shows the rear portion of the Insured Vehicle, which was observed to be
unaffected by the fire.

7. At the time of inspection of the Insured Vehicle, we did not find any additionally
fitted electronic and/or electrical component(s) on the Insured Vehicle. There
also appears to be no modification(s) fitted on the Insured Vehicle.

Investigation and Technical Analysis

8. We managed to speak to Mr Thomas on 26 July 2019 where we were able to
gather further information pertaining to the incident as well as information
pertaining to the history of the Insured Vehicle.

9. From the Singapore Accident Statement, which was made by Mr Thomas
Matthew (herein referred to as “Mr Thomas”), we note that the fire to the
Insured Vehicle had started at a time when it was stationary at the traffic lights.
Mr Thomas was first alerted of the fire by the driver of the vehicle next to him at
the traffic lights.
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10.According to Mr Thomas, at about 1945hrs on 17 July 2019, he was travelling
from Woodlands Avenue 2 to Woodlands Ave 1. He stopped the Insured Vehicle
at the traffic lights just before Esso petrol station located at Woodlands Ave 1
then after he was alerted by the driver of the vehicle on the left next to him that
flames was seen emitting at the undercarriage area of the insured vehicle. Mr
Thomas spotted Esso petrol station with a washing bay up ahead and right after
the traffic lights turned green he hastily drove the vehicle into the washing station
of the petrol station then came to stop, shutting his engine off and requested for
assistance from the washing station's crew to render assistance

11. The petrol station's manager bought out 2 fire extinguishers to render assistance
to extinguish the fire, subsequently the SCDF was activated by the petrol
station’s manager and arrived shortly the fire was extinguished fairly quickly. Mr
Thomas was given a case number after his statement was taken by the police.

12.Mr Thomas subsequently made towing arrangements on the same day with his
Insurance company (MSIG). The Insured Vehicle was towed to NPH Auto
Service Pte. Ltd. where Mr Thomas made an insurance report the next day at
1255 hours.

13.1 week prior to the fire incident, Mr Thomas informed that he smelt exhaust
fumes from the interior cabin of the insured vehicle. And in the subsequent days
made a trip to a workshop to have the Insured Vehicle checked. Upon arriving at
the workshop, he was turn away because the workshop was packed and did not
have a space for the Insured Vehicle to be checked thoroughly and he was
asked to monitor the condition of the Insured Vehicle and return back 1 week
later. It was in this 1 week monitoring period which the Insured Vehicle caught
fire.

14.With regards to the history of the Insured Vehicle, we were able to gather from
Mr Thomas that the Insured Vehicle was purchased pre-owned. He is the
registered owner of the Insured Vehicle. Mr Thomas informed us that he is the
sole driver of the Insured vehicle since 5 years ago and a major overhaul of the
gearbox had been done on 16 January 2018 to the Insured Vehicle.
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15. Pertaining to the maintenance aspect, Mr Thomas sends the Insured Vehicle for
periodical servicing. He services the Insured Vehicle at Foo Brothers Auto
Service. Located at Blk 9002 Tampines St.93, #01-42, Singapore 528836. The
last servicing before the incident was done on 03 May 2019. We were able to
obtain a receipt of the most recent servicing and repairs done to the Insured
Vehicle. The last servicing package included the changing of engine and oil filter.
The valve cover gasket was also replaced. See Invoice 1 & 2 below

16.Given the circumstance of incident described by Mr Thomas, the fire had
occurred while the Insured Vehicle was being driven/engine in operation.
Common causes of fire arising from a vehicle that is being driven and/or with its
engine in operation include engine overheating, leakage of fluid onto hot
surfaces or electrical nature.

17.Fire due to an overheated engine was unlikely as the Insured Vehicle was still
able to be operated after flames were seen undercarriage of the Insured Vehicle.
Mr Thomas was still able to drive the Insured Vehicle, bring it to a complete stop
in the petrol kiosk car washing bay before alighting to check. In the event if the
Insured Vehicle's engine had overheated, the mechanical parts inside the engine
would first seize causing the engine to stall. Mr Thomas would have likely
experienced engine stalling shortly rendering the Insured Vehicle undriveable.

18.Fire due to an electrical short circuit to the Insured Vehicle was unlikely as no
burnt wirings was observed, except for a stretch of wiring harness that was
slightly melted due to the heat and the characteristic of hot air rising from the
burning area of the undercarriage portion of the Insured Vehicle.

19. Since engine overheating and electrical in nature were both unlikely the cause of
fire, the most probable cause would then be the leakage of fluid, which was also
what we had observed between the transmission oil sump and the exhaust
piping that may cause a fire to be ignited on Insured Vehicle. The leaked fluid
comes into contact with hot surfaces: such the heated exhaust pipe would
possibly have been at a sufficient temperature that could result in leaked fluid to
self-ignite and started burning the splash shield of the Insured Vehicle which had
caused the fire at the undercarriage of the Insured Vehicle.



l‘ I’, Aulo
= — Conautants
Bl BA B Ple Lid

SEUBLAVE L #0125 PAYA UBEINDUSTRIAL PARK, SINGAPORE 408933 TEL

Foo Brothers Auto Service
X 2F W RS
Tel. 6784 0SS5 Hp. DES4 0588

Baslnnys Arg. Ne. Bl LG -

(®]

Ell 50 Tamaires 9 9, @0 232, lomairas ird Fak &, ¥A0eG DJESI0

Bill To :

Company Registration No. 199607 198K

(065) 62563500 FAX : (105167414108

CASH
INVOICE

Ne. 340324

1
2z Gear Ol e
El Auta Transmission Fluld = & FFEI# Ah
4 il Eiltar [ =
5 | sarFilter ST e
- Abr-con Flitar = Wik
7 | Spark Plugs Fe 3 e
] Wiper Blades HERE
N o Pk )
1 @ | —Bubs fe s [ D)
11 | whesl slignment w-ii:;i'ﬁ.:
12 B |usbel
12 Braks # Roar] ::}% v
14 Brake Shoes ver we COUTH|
15| x [Fysl, leggmg ATE
s | L= hm; : ;
17| FLUSA L i, |
L g Belt _vemrEEel
| 1a Timing Bult Tensioner T Tl el ﬂ-#
W Timing Gear i RIS §E
| 2 Tirmivg Bea ring i L
_ =2 Water Purnp e Am
3 Themmostat i
T am ol P gy
T Radiator ‘qha“ "'I Baad,, HhE
26 Startwr o S
27 ___ Alternator ol L
8 Clutch me ;
FL] ﬂhl:d-u (=113 4mb |
o | Clutch Baaring #H-ﬁ S i
31 | Labour Chavgs
_,,E_-:g :l'tp‘eqc-t -ht; E %—fﬂ-ﬂ f!["“: ~ EF i 10 |pa |
Fan—T— LEAF Total (55) ﬂ! EESFAN

Custornar's Signature

EMBEAAL NH U SR R AR P i S T H T SETRLY A
R £ e TR FRVETE= TP B SRR A TO HERARE | i S e faes

[Ap—

for FOD BROTHERS ALMO SERVICE

AT N e ARE Pl AR R e o s s Pk

Invoice 1 shows the major overhaul dene on the Ins

L

COn 18 January 2018 (red s} which had in

luded the Dverh

and replacement of the Auto Transmission Fluid (ATF).

Vehicle at F

rother Auto Servi
ing of gearbox, the flushin




S1UBLAVE L =25 PAY A URLINDUSTRIAL PARK, S1NG 1!.I"lll-ll- HiEU3s TEL

Invai

Auho
Consuftants
Ple Lid

Company Registration No, 199607 198R

S 025635001 FAX

;13 67414108

i Engine Ol
z Gesr Oil ik w2l
Awto Transmission Pluld JI 4
il Filter
Alr Filter
6 on Fliter 2eingtbasaR —d
7| seerkPie s [ = e T
] Wipear Blades i ___d..---""""‘-‘ |
N Battery A S [E
10 Bulbs | a_ (e atation T e Pix-be
| 1 Wheael Allg ke ] e
12 SraheFluld M _ i
13 Brake Pads (Front / F {Front § Rear} MEM (M IS :
T Brake $hoes LY EAY [ = AL [l
18 Brake Pump il T, Sl
1 Breke Mastar Purmg s o] .
17 Fan Bait f Fan Meotor FLgs ity sl IH,IK i
18 Timing Belt =Rl -— ]
19 Timing Beit Tanslonar IEIR sk R o
20 Timing Gear IEH 4k o= P [
21 Timing Bearing ) L B ||
R AT | = |
23 | Tharmostat fomds
24| Coolant ) el i
23 |  Radiator Rl .
6 Starker I
|7 Alternator i%ﬂL g o=
- Pressure Plate Mﬂ'-ﬂﬁﬂ'ﬂ 2
K ‘& WO
I Clutch Bearing Ua‘-uq_ C; wmzwgﬁ = o 00
31 Labour Charge e
[
p—— FROE Total (58} | <= T = |
Customer’s Signature for FOO BROTHERS AUTO SERVICE

QAN B OLAT PEURCSCH AR ALY WWSR X TE

M

ATV A0 AP W4 H A L D TV R T
VA

f | BAN0RE0L T TP ATHE | Hiy PR PR b O ERSTH R ALTTT T T L = L SRR T i

shows the Iat

rvicin

cka

e on the Insur

ehicle at Foo Brothers Auto

Service. On 03 May 2019 which had included the changing of engine an

cover gasket was also replaced (red arrowed).

il filter (circled). The valve




| 74 7

N Consuitants
e i Company Registration No, 199607 198R
1 UBLAVE 1 801-253 PAYA UKIHINDUSTRIAL PARK, SINGAPORE HE93Y TEL : (1651 02563500 FAX (65167414108

20. During our inspection of the Insured Vehicle, we observed that the undercarriage
splash shield of the Insured Vehicle was burned and melted as a result of the
fire, which had exposed the undercarriage components of the Insured Vehicle.

21.We observed Automatic Transmission Fluid around the surface of the fluid pan
and the securing screws of the Insured Vehicle, the cause of the leakage would
be from the gaps in between the gasket of the fluid pan. We also observed

burned stained marks on the exhaust piping which is location right beside the
fluid pan.

22.The presence of fluid burned marks on the exhaust pipe, would suggest that the
fluid contacted onto the surface of the heated exhaust piping than had left a stain
after burning. It is a sign of Automatic Transmission Fluid leakage on the heated
exhaust and this physical evidence would then appear to suggest that the cause
of fire to the Insured Vehicle could have possibly been due to leakage of fluids
onto heated surface and the fire spread around the undercarriage of the Insured
Vehicle by the burning of the undercarriage splash board which is made of a
combustible material. Whitish burn marks were also observed on the exhaust
piping, this was caused by high heat intensity from the fire. See photos 7 & 8
below.

Photo 7 shows the fluid burn stain and whitish burn marks on the exhaust pipe of
the Insured Vehicle (circled). Such marks are a result of burned fluid and
exposure to prolonged heat intensity, which may indicate where the fire had
started.
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Photo 8 shows the fluid burn marks on the exhaust pipe at the undercarriage
portion of the Insured Vehicle. This is the immediate vicinity where the fire to the
Insured Vehicle had likely started The transmission fluid residue can be seen on
the screws of the transmission fluid sump (yellow arrow), the presence of fluid
burn marks on the exhaust pipe was a sign of transmission fluid leakage onto the
heated exhaust (red arrows) and this physical evidence would then appear to
suggest that the cause of fire to the Insured Vehicle could have possibly been
due to leakage of transmission fluids from the gasket of the fluid pan onto heated
exhaust pipe surface,

23.0ur checks with both local and international bodies and associations had
revealed that at the time of writing this report, there was a manufacturer recall
between 23 September 2016 — 06 September 2018 for the front wiper bottom
cover, two relay switch insufficient contact, Takata Supplementary Restraint
System (SRS) no rupture or inflator and cracked capacitor of Electronic parking
brake (EPB). However 3 out of 5 recalls not rectified are, recall number 1, 2 and
5. Given that the cause of fire was due to fluid leak, the manufacturer recall
between 23 September 2016 — 06 September whether rectified or not, it did not
cause or contributed to the fire See search result from LTA below.
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Enquiry on Vehicle Recall - Vehicle Specific

" OMLY INFORMATION ONVEHICLE RECALLS SUBMITTED FROM S APRIL 2007 1S AVAILABLE

Vehicle Owner Particulars

Crwner 1D Type: 2ingapore NRIC A —

Credner (D e r—

\ehicle Registration number:

Pt ghon

Vekicle Model LEGACY SEDAN 2.0 AWD CVT ABS AIRBAGS

EI0D9T2782

Engine Na.:
S AR A AR
Chasels N JELEMIKCZAGOOAS4T
Racall Mo R2018100599
Marutaciurer RBecall Date: CESep 010 —
Estimated Carmpletian Vaar of Recsil: 2320
Erief Dwscrintion lAs Providad by Mator Degler) Due toInappropriate manuracturing process, some vehicles may

be equippec with the cracked canacitor and/or the magnet ring
which has insufficient strength. One of the capacitors onthe innar
cincuit board and the magnet ring of the sersar bocated in the
controd wnit of slactraced parking brasa (EPE], may fractune during
g T —

Crate Rectified v il—

For more details, contsct MOTOR IMAGE ENTERPRISES PTELTD

Fotiine infarmation SUBARL SERVICE CENTRE TOA PAVOH BRANCH at 47038101
SUBARL SERVICE CENTRE LENG KEE BRANCH at 67035122

Recall 1 shows the recall details of the Insured Vehicle, this recall package consist of the

replacements of components for the Electronic Parking Brake (EPB) of the Insured Vehicle, This
components have not been replace, however there is no relation to the cause of the fire. (arrowed).
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Recall ba
Maryfacturer Recall Date:
Estimated Complation Vaar of Racall:

Briaf Dascrintion Lbs Provided by Matar Dealer):

Diate Rectifiad:
For mare details. contact MOTOR |MAGE ENTERPRISESPTELTD

Haothna Information;
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RAC13030511
0Nn2HLE  —
2018

i the ralay=-switeh {5 turned on with insufficient cortact poine
aressure caueed by less over-trave! stroke of the contact poirt.
gontact point bound ngwill accwr. This damages and wears offthe
surface of the cartact points which increases tha ocourmence of
arc-discharges, rasulting in the cortact points melting, S———

e

SUBARU SERVICE CENTRE (TCA PAYDH, at £7038104/
&70E8102
SUBARU SERVICE CENTRE (LENG KEE) at 7056143

Recall 2 shows the recall details of the Insured Vehicle, this recall package consist of the
replacements of relay components for the engine of the Insured Vehicle. This components have not

The contact point bouncing oocurs when relay switch turnsd on,
with Insufficient contact point pressure causs By less over-travel
stroxe of the ontact point. When arc dischargs ocours, surface of
contact point is damaged. wears snd make contact point pressure
&veness atting arc discharpe to cocurs more, resulsing Inmelting

SUBARL SERVICE CENTRE TOua, PAYOH BRAMCH at

SUBARW SERVICE CENTRE TOW LENG KEE BRAMCH at

bean I ere is no relation to th the fire. {arrow
3 Recall Ne: R2015110313
Mardfacturer Recall Date: 07 Ot 2018 Sm—
Estimated Compietion Year of Recsil: 2017
Eriaf Dascription &5 Provided by Motor Dagler):
of the relay Contact point. de—
Date Rectifisd: DEHN2017 ——
For more detalls, contact MOTOR IMAGE ENTERPRISES PTELTD
Hotline information:
ATOEELOLBI02
£703B143
Recall 3 sh Il details of the In_ﬂ,l_ad Vehicle, this recg gaggge consist of the
repla s for the engine of the Insured s has bee

mgl@ : hﬂmr thara s no relatlg to 1h§ cause of the fire. ;grr;mgd}.
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Brie’ Descrigtion [As Provided by Matar Dealer);
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For more details, contact MOTOR IMAGE ENTERPRISES PTELTD

Hotline information
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R201£ 110309
218ep 1018  Ae—
2017

Dhring the marutaCturing procass of the front wipss Botiom cover
atthe sugoliers. mis-manutactured parts might be uses ‘rl'u-‘elir
materia might getinto the cover, Dus 10 these manufacturing
Issues, [ntarferance batween relay foint and weorm whas may
OQCLUPR,  i—

CEJaN I0LT  —

SUBARL SERVICE CENTRE TOA PAYDH BRANCH at
§7038101/67038102
SUBARU SERVICE CENTRE LENG KEE BRANCH at 67038143

recall f the

c n
replacements of front wiper bottom cover components for the enaine of the Insured Vehicle. This
components has been replace, however there is no relation to the cause of the fire. (arrowed).

5 Recall Mo R2017020358
Marutacturer Recall Date: 130302017 elf—
Estimated Completion Year of Recall: 2018
Brie? Description Las Provided by Maotor Dealeri: o rusture of inflator is confirmed elther on 3 fisld or on 3 testing
conductad by TAKATA, third-party as for sffected yehicles Naither
datanar consequence of tachrical analysls inferring specific risk is
Indcatad by tird-party organization asfor affected vahiclss
TAHATA has compiied with the exaansion of recall for the purpose
of preventing future risks and offering sacurity and sofety =a
SoClahy. —
Ciate Rectifes: - A—
For more details, contact MOTOR IMAGE ENTERPRISES PTE LTD
Hotling informatian: ECIATAN s 67033077
TEELEETING £ 57038110
Pl ol o bewana ik & e T N ———
Tawsd 1w ey A by
Q00
Recall 5 shows the recall details of the Insur this recall consist of the
replacements of Supplementary Restraint System iEEﬁ; an‘bag components for the engine of the
Insured Vehicle. This components has not been replace, however there is no relation to the cause of

the fire. (arrowed).
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Conclusion

24. Having investigated and technically analysed the damages of burnt nature to the

Insured Vehicle, we are of the view that the cause of fire to the Insured Vehicle
was of leakage of fluid which contacted on to hot surface that caused the self-
ignition of fire. For this particular case, the fire had originated from the
undercarriage area between the Automatic transmission fluid sump and the
exhaust piping, somewhere around the undercarriage middle portion of the
Insured Vehicle.

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

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

27.0ur investigations had also revealed that at the time of writing this report, there
is no manufacturer recall to similar make and model vehicle as the Insured
Vehicle that may possibly be related to this incident.

Y

Sherwin Beh

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 Repor is made solely for the use and benefit of the Client named
on the front page of this Report. Mo liability ar responsibility whatsoewver, in confract or tort, is accepted to any third party who

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