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Abstract : For system maintenance optimization, it is necessary to establish a state information system by
CBM+ including CBM and RCM, and sensor selection for CBM+ application requires system process for
function model analysis at the early design stage. The study investigated the contents of CBM and CBM+,
analyzed the function analysis tasks and procedures of the system, and thus presented a D—FMEA based
sensor selection inference methodology at the early stage of design for CBM+ application, and established it
as a D—FMEA based sensor selection inference process. The D—FMEA—based sensor inference methodology

and procedure in the early design stage were presented for diesel engine sub assembly.
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[Figure 1] RCM analysis process
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<Table 1> D—FMEA of diesel engine

Potential Cause(s)/
Mechanism(s)of
Failure

Potential Failure | Potential Effect(s)

It
em Mode(s) of Failure

Injector nozzle

Decrease maneuver damaged

Fuel injection Limited power

performance and

system generation limit mancuver Common rail
cracked
Limited power
. . generation Engine oil
Engine oil Decrease maneuver g N
circulation Limited power | performance and contamination
system transmission limit maneuver

Noise and heat Engine oil leakage

Noise and vibration Assembly leakage

Reduced cooling

Cooling performance and
system |Heat exchange and| limited starting Water pump
emission limiting performance damage

. Decrease maneuver
High frequency

. performance and
noise

limit maneuver Tube cracked

Fires on system Emergency stop

Decrease maneuver Tube cracked

Pressure loss performance and

Fuel system -
limit maneuver

Connector
damaged

Pump outlet
blocked

Decrease maneuver

High pressure or performance and

limit maneuver

Pressure loss Valve fault

Enable to start | Pump degradation

Noise and impulse Crank shaft shear

Enable torque

Crank shaft .
transmit

Crank shaft

Enable rotate .
adhesive wear
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[Figure 5] Injection pressure profile(1,500HP engine)
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<Table 2> Sensor for diesel engine fuel injection system

Subjects and rules

Purpose and basis

Prognosis| Common rail| J1939-73

sensor pressure

Sensor Name| Politics Sensor Data Data Sensor selection
. Interface . . Sensor purpose .
location measurement manipulation basis
State screen on
. operation profile .
Pressure Static Check pneumatic Measure pressure

pressure normal | of inlet and outlet

LSTM regression
predict
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