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A Study on Engine Fire Analysis Method Utilizing OBD Diagnostic Trouble Codes
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Abstract : The current automobile market now offers various eco-friendly vehicles, but the increase in electric vehicle fires
became an increasingly societal concern. Still, the share of EV fires in the total number of automobile fires remains very low.
From 2017 to November 2022, fires involving vehicles equipped with internal combustion engines accounted for 1.492 %,
while EV fires were at 0.025 %, indicating that ICE vehicle fires are approximately 59.7 times more common. Despite the
rapid adoption of electric vehicles, ICE vehicle fires remain prevalent. Furthermore, recent policies, such as reduced EV
subsidies through the IRA in the United States and in Europe, along with other countries adopting automotive industry
protection policies, slowed down the pace of EV adoption. As a result, the number of fires originating from ICE vehicles will
continue to dominate the overall statistics. Engine-related fires primarily occurred while the engine was running, and were
due to various causes. Since these fires occur under different driving conditions, the rapid spread of fires makes it difficult to
collect relevant evidence. Consequently, determining the exact cause of these fires remains a challenge. Thus, 12 % of the
cases are due to unknown causes, ranking fourth in terms of frequency. In the 1960s, the On-Board Diagnostics system was
installed in vehicles. If there are engine issues, an Engine Management System allows the self-diagnosis of input and output
systems related to the engine. This system records diagnostic trouble codes in the form of maintenance information. These
DTCs become valuable data in fire investigations. If there is a physical malfunction connected to the vehicle's electrical
system and is related to an engine-related fire, the OBD system automatically records the cause of the malfunction.
Therefore, this paper aims to propose a method to analyze the cause of vehicle fires objectively by using DTCs generated
through the OBD system when a fire occurs.
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OBD2 Pin Description
SAE J1850 Bus+
Chassis
Signal Ground
CAN High
1509141 K. Line
SAE 711850 Bus-
CAN Low
I1S09141 L-Line
Vehicle Battery Positive

Fig. 1 SAE J1962 standard OBD-2
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Fig. 5 Overview of OBD code
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Table 1 OBD code(P246300)

CODE No. Detection item DTC detection condition
Diesel particulate Mount of PM is the
P246300 | filter restriction soot | specified value or more
accumulation (1 Trip detection logic)

Table 2 Diesel particulate filter restriction - soot accumulation

MIL Trouble area Memory
Blockage in vacuum transmitting pipe for
differential pressure sensor
Blockage in vacuum transmitting hose
Exhaust gas leaks
Comes - DTC
Exhaustmanifold converter

on stored

sub-assembly(CCo catalytic converter)

No. 2 exhaust manifold converter
sub-assembly (DPF catalytic converter)

Injector assembly

Differential Pressure
Sensor

\
Exhaust Gas Flow

i
1
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I
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i
1
I
i
| ytn: Converter
[

i
|
|

CCO Catalytic Converter | DPF Catal
|
|
|
I

Exhaust gas temperature Sensor B151

Exhaust gas temperature Sensor B152

Fig. 6 Overview of DPF system
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(d) Broken heating DPF and hall location

Fig. 7 State of under body in a fired vehicle
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