How to use Al to improve productivity.
Or not to use?
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Problem description

1000 bar
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Pre-setup Root Cause Analysis

= Car

= Requirement: velocity of 100 km/h

= What is cause requirement not reached?
= Gastank empty?

= Road going uphill? And
no

= Throttle actuator failing?
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= Pump

= Requirement: pressurize system <15 min

= What is cause requirement not reached?
= |eaking seals?

= Leaking valves?
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Test equipment
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ars per setup
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216.000.000 datapoint
=1GB of data / setup
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Booting

(
do/
InoLtsignal ioB pSuppliesHmild) := InpSignal(Configd);
Inotsignal(ioBpSuppliesHmiLabel) :=

State machines

[InpsignalConfig.id) > 0]

«FlatStates
NoErrors

= Monitoring supplies, user inputs, —— e
Emergency stop etc.

Y entry /
fbArValve.CdSet(Close);

See Cmd guards for

T 7 [EmdChk(StartUp)] || ~ checking presence of
fbArValve.cmdSet(Close)
: [NOT Inpsignal(iPowerEnabled] (CmdChkiShutDown)]
<Flatstater
Active

= Control parametrized test cycles

[NOT Var(PsArOk)
OR NOT Var(PsArH20k)

el s e B—
08:55:35 fbArValve.CdSet(Open); fbArH2Valve.Cmdset(Open);
Timeout opening valves
is handled by the valves
PLCvH themselves resulting in
HMEv1.00.0 ERROR state O ErE e Stat) = Opened)]
Test-stand setup ~
P&ID [ErrState(ERROR)]
Booster 1 Booster 2 Load A Load B
— — [BpExhaust.fbPtExhaust.OutpSignal(oScaledvalue)
setup Brand I Hasiel  Maximator || 10 aske! / Maximator | Minimum pressure >= InOutSignalfioBpTests! imi.Settings.LoadA. Value]] /

B Reset ( isationSeconds) := ime) /1000;
Serial number ‘ 6655931 | ‘ 6655929 | Maximum pressure INOutS| Status, econds) := Var econds);
Sub# l; ‘ 2] ‘ zl Nr. of cycles

P [ IdleTime
Stroke detection level ‘ 2 so| ‘ 2 m| [par Idie time Status.L Txt] := "Load A, idle time’;
# of strokes 626244 775585 Time-out
Strokes/Hour -16608 0 Start test
[(StateVar(oSubRuntime) / 1000) » = Var(LoadA_|dleTime}] /
InQutSignal(ioBpTeststandHmi. Settings. LoadA.ActualCycles.Value) =
InQutSignal(ioBpTestStandHmi Settings LoadA.ActualCycles.Value) = 1;
Min. input pressure start ‘ a1 I ‘ 70. ul [bar] Pressure drop test %] Duration El [mm:ss]
Min. input pressure stop | 1 u‘ | 10 a‘ [bar] Maximum allowed pressure drop [bar] S| mi.Settings.LoadA. Cycles.Value] = 0]
[VariLoadACycleCounter) >=
Targetpressure stop | 1000] \ 5250| [oar InOutSignal(ioBpTeststandHmi. Settings.LoadA.Cycles Value]]
jot pressure start 80.0 7750 [bar] Interval eheck | #LoadAcycles I:l ] /
b I ‘ | ‘ Var{LoadACycleCounter) :=
VarLoadACycleCounter] = 1;
=
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How to convert the raw sensor data into something useful?
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Sensor
measurements
/\A
“°

PLC

Process

measurements
o
CORDIS
SUITE

Local storage

influxdb

Inconvenient data format

(0

Limited storage

A Dependency on PLC




A modular, parameterized data wrangling and analytics pipeline was
created to monitor performance of the equipment

 G)
Grafana
Central Central -
€ influxdb @ python’ @ python’ € influxdb |
Central storage Data wranalin Create analytics Central storage Monitoring &
Backup DB giing metric Analytics DB reporting
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E.g., monitor the performance of a bicycle pump by counting the
required number of strokes to blow up a tire

G

Grafana

Monitoring &
reporting
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Aggregation to 1 datapoint per cycle
E.g., detect & count peaks of pressure signal
to determine number of strokes per cycle
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Successful collaboration between engineering & data knowledge

settels savenije 7 .
group of companies BR|G,_H [
CAPE
* Physical knowledge e Data infrastructure & storage
e Complex equipment * Raw data into insights
* Software & systems * Operational data solution
The client

e System lifetime increased from 2.5 years to 8+ years

* No Al solution (predictive maintenance) required!
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Q&A
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