Machine/Process
Subject:
Description:

Next higher level:

Example from a Hardware-based FMEA

: Onboard compressed air system
1.2.2 Compressor control loop
Fressure-sensing control loop that automatically starts/stops the compressor based
on system pressure (starts at 95 psig and stops at 105 psig)

1.2 Compressaor subsystem

Effects

Control circuit
relay failure

Loss of power far
the control circuit

has povwer and no
ather obwvious
failure’)

Recommenda-
Failure Mode Local Higher Level End Causes Indications Safequards | tions/Remarks
A Mo start zignal | Open control Lowy pressure and| Interruption of the Snj:nsu:u.r faillure or | Lowy pressure Fapid detection Conzider a
when the circuit lowy @ir flowy in the | systems mizcalibration indicated on air hecause of guick | redundant
system system supported by . receiver pressure | interruption of the | compressor with
pressure is compressed air | Cortroller failure oo 0 sLpported separate controls
low or "-.":':'rre'j zystems
sefting Compressor not Calibrate zensors
Wulring fault operating (bt annually

E Mo stop signal
whien the
wystem
pressure is
high

http://www.uscg.mil/hg/gm/risk/e %2Dguidelines/rbdm/html/vol3/07/images/000082.gif

pagina 1 van 1

8/01/2006



Machine/Process:
Subject:
Description:

Next higher level:

Example from a Function-based FMEA

Onboard compressed air system
1. Frovide compressed air at 100 psig
Intake air, compress the airto 100 psig, and distribute the air (without loss) to the

manufacturing tool stations or machine

_ompressed air system

Effects

cortainment of
compressed air

Maodinadeguate air
distribtion flow
path

path iz blocked
dowenstream of a
gauge)

Recommenda-
Failure Mode Local Higher Level End Causes Indications Safequards | tions/Remarks
L] L] L] L] L] L] L] L
L] L] L] L] L] L] L] L
L] L] L] L] L] L] L] L
E Mofnadeguate | Mo air flove ar Ma air flow to Irterruption of the | Mofinadeguate Pozsibly no air Fapid detection Conzider regular
compressed pressure manufacturing systems intake air pressure st the of guick manitoring of the
air on demand supported by gauge on the air | interruption of the | pressure differential
compressed air Madnadequate air | receiver or atthe | supparted acrozzs the intake air
COMPression gauges for the zystems fitter
tool stations
Modinadequate [unless the flow Conzider checking

the rain cap on the
air intake annually

Conzider a
redundant
COMmpressar
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Machine/Process: Onboard compressed air system

Example of Point Estimate Risk Calculations in an FMEA

Subject: 1.2.2 Compressor control loop

Description: Fressure-sensing control loop that automatically starts/stops the compressor based on system
pressure (starts at 95 psig and stops at 105 psig)

Next higher level: 1.2.2 Compressor subsystem

Effects Risk Prioritization
Failure Higher Recommenda-
Mode Local Level End Causes Indications Safegquards |Frequency| Cost | Risk | tions‘Bemarks
A Mostart | Open control | Low Interruption | Sensor failure or | Low pressure Rapid detection 010y F500 F508 | Conzider
signal circuit pressure of the mizcalibration indicated on air hecause of guick redundant
when the and lowe air | systems . receiver interruption of the compressor with
system flowy inthe | supported Controller failure | beezq e gauge | supported separate controls
pressure system by DrEtl-tljmrrect zystems
i law compressed Seting Compressor not Calibrate zensors
air Wulring fault operating (bt annually
has powwer and no
Control circuit ather obvious
relay failure failure’)
Loss of power far
the corntrol circuit
B Nl:l Stl:lp L] L] L] L L L L] L L L]
zignal
when the - - - - - - - - - -
system
pressure + + + * * * * * * *
i= high
- - - - - - - L] - - L]
- - - - - - - L] - - L]
L] L] L] L] L L L L] L L L]
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Machine/Process: Onboard compressed air system

Example of Risk Categorizations in an FMEA

Subject: 1. Provide compressed air at 100 psig

Description: Intake air, compress the air to 100 psig, and distribute the air (without loss) to the manufacturing
tool stations or machine

Next higher level: Compressed air system

Effects Risk Prioritization
. Conse-
Failure Higher o Frequency | quence |Risk Index Becummenda-
Mode Local Level End Causes Indications | Safeguards | Category | Category| Humber | tions/Remarks
L] - - - - L] - L] - - L]
L] - - - - L] - L] - - L]
L] - - - - L] - L] - - L]

E.Maf Ma air flaw Na air flow Irterruption | Modnadeguate | Possibly no air | Rapid 4 2 =3 Consider regular
inadequate | ar pressure  |to air- of the intake air pressure &t the | detection of monitoring of the
compressed operated aystems gauge an the cuick pressure differential
air an valves supported Modnadequate | air receiver or | interruption of acrozzs the intake air
demand by air at the gauges | the supported fitter

comprezssed | compression for the tool ayatems

air stations Conzider checking
Modnadeguate | (unless the the rain cap on the
containment of | flow path is air intake annually
compressed air | blocked

dowenstream of Consider &

Moinadequate | & Qauge) redundant
air distribtion COmpressor
flowy path
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Machine/Process
Subject:
Description:

Next higher level:

Example of a Higher Level, Hardware-based FMEA

: Onboard compressed air system
1.2 Compressaor subsystem
Equipment used to compress the intake air to 100 psig (including the compressor and

its control loop, the discharge relief valve, and associated piping)

1. Compression system

Effects

operating

compressed air

the system
pressure iz low

Compressar —
fails to operate

Relief valve —
shuriously opens

Piging — leaks
rupture

pressure galuge

supported
zystems

Recommenda-
Failure Mode Local Higher Level End Causes Indications Safequards | tions/Remarks
L] L] L] L] L] L] L] L
L] L] L] L] L] L] L] L
L] L] L] L] L] L] L] L
E Failz to Mo air pressure Ma air flowe S Irterruption of the | Compressor Lowy pressure Fapid detection Conzider a
provide air at and the pressure systems control loop —no | indicated on the hecause of guick | redundant
100 pzig compressor not supported by start signal when | air receiver interruption of the | compressor (diesel

povwered) wwith
separate controls

Calibrate sensors
annually

Replace the relief
valve annually
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Machine/Process
Subject:
Description:

Next higher level:

Example of a Lower Level, Function-based FMEA

machine needs

: Onboard compressed air system
1.2 Compress air to 100 psig
Compress intake air to 95 to 105 psig with enough volume to mest production tool!

1. Frovide compressed air at 100 psig

Effects

pressure inthe
syetem

Pozszible system
damage from
high pressure

Manual override
of compressar
control system

Prezsure relief
valve at the
dizcharge of the
compressor far
preventing
equipment
damage

Recommenda-
Failure Mode Local Higher Level End Causes Indications Safequards | tions/Remarks
A Compressar Unexpected Unexpected air Pozszible injury Campressor Operating Lockoutftagout of | Consider remaowing
starts COMmpressor pressuresfiovw [especially during | control system COmpressor swwhen| compressar the manual override
prematurely operation maintenance zends false signal | it is suppozedto | during button for the
Pozzible high weark]) he stopped maintenance COmpressor

Calibrate pressure
sensing switch
annually

E Compressar
fails to start on
demandd

http://www.uscg.mil/hg/gm/risk/e %2Dguidelines/rbdm/html/vol3/07/images/000089.gif

pagina 1 van 1

8/01/2006



