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Natural gas-based engines 
have become a crucial asset 

in the South American 
transportation sector. 
However, the share of 

natural-gas vehicles in the 
current vehicle market is 

still estimated to be below 
5%.
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Gas engine
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Vehicle applications of gas engine

Medium-duty

Heavy-duty

Light 

commercial

Vocational
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Gas engine under study

248 Routes

Operation continues

Complex operating conditions
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Operational data available 

Abbreviation Description Unit
Operational Parameters

Minimum Maximum

Altitude The point reached by the vehicle in relation to sea level meter 1100 1750

ODOM Number of kilometres travelled by the vehicle (accumulated) km 0 NA

ECT Temperature reached by the coolant ºC 70 100

RPM

Describes the rate at which the rotor is revolving, which is 

the number of times the rotor shaft completes a full rotation 

each minute

rpm 150 2200

ETBP Turbo pressure kPa 10 25

EIMT Air intake temperature ºC 60 120

TH Number of hours operated by the vehicle (accumulated) horas 0 NA

WVS Speed reached by the vehicle km/h 70 92.8

FDS Fan Status states 0 1

APP Accelerator pedal position % 0 100

ECL Coolant level % 80 100

EOP Oil pressure kPa 69 207

CC2 Cruise mode enabled states 0 1

CC3 Brake pedal status states 0 1
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Methodology



121212



131313



141414

For each failure 𝑗 the team of 
experts discussed from different 
points of view the relationship 
between the behavior of the 

variables and the type of failure 
reported by the maintenance team, 
to identify the abnormal behavior of 

the data that evidenced the 
beginning of the degradation of the 

system. 

Degradation point 
identified by 
expert team

Failure j

Operational state Degraded state
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identify the minimum 
interval representing 95% of 
the data collected by each 

sensor

Select the maximum among 
the minimums
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Results and 

discussion
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Results
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References

Training Test

RMSE 52.58 55.04

RUL average 546.91 545.79
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Conclusions



222222

➢ The proposed methodology presents alternatives to 

overcome common challenges in data preprocessing from 

real engineering systems.

➢ The study showed the relevance of data analysis to 

evaluate the side effects of strategic decisions on the 

company’s assets.

➢ The maintenance team can prepare for HDT’s gas engine 

failures knowing that these types of failures occur every 

544.07 hours on average
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Main conclusions and remarks

In methodological terms, the authors recognize that 

there are still important challenges that need to be 

faced in the application of DL-PHM models in real 

life. Therefore, it is recommend involving the 

operational and maintenance team of the system 

during the initial phases of the study
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