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PROGRAMS project

A Coordinator: FIDIA S.p.A.

A Acronym: PROGRAMS

A GA Number: 767287

A Call: H202BOF2017

A Type of Action: IA

A Duration: 36 months

A Start Date: 01 Oct 2017

A End Date: 30 Sept 2020

A https://www.programsoject.eu/
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The 13 partnerscoming
from 5 different EU
Countries reflect the
spread dimensionand
structurenf the European
manufacturimgdustry
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Coordination

RaffaeleRicattp graduatedn Electroni&ngineeringde
has been softwaredevelopernow is FIDIACNC and
ResearcManageandis PROGRAMimaryoordinator

r.ricatto@fidia

Michel&uricograduatedh ElectroniEngineeringleis a
FIDIAresearchesince2005andis PROGRAM®echnical
Coordinator

m.surico@fidia
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Cluster call

FOF092017: Novel design and predictive maintenance
technologies faincreased operatinde of productiosystems

A ScopeThe aim would be to desfgimal maintainability
solutions into productiosystemstoimprove operating life at
maximised performance and reduce coatis/imgout
maintenancactivities at the most optimised tibefore failure
occurs, thus minimighedegreef intervention required and
maximising the system availability.
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Is PdMwhat EU customers really need?

Some industry experts believe that *"= = ruwancempovie sary detscton
field of predictive maintenance isn' o
growing to its full potential. Accordi
to on€2014 articlen condition based
maintenancéthemarket of CBM
saledhasbeen relatively flat for the
past Jears".

Increase in Vibration

Drawing High Amps

PdM and CBM strategies reduce cost and mitigate risk

The article indicates that condition based maintenance is subjec
cost cutting actions which typically affect other more mundane i
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PROGRAMS assumption

EU customers will Bsvonly if it allows them R
tosave their monef°PROGRAMS assumption is v
thatPdMby itselfis not enough to grant this resy |

For this reason the PROGRAMS consortium aims at IﬁﬂMlmmlrag
wider ICT platform capable of:

A Determining whedMapplication is profitable

A Providing alternatReéVimethodologiesaiternative® PdM

A AllowingdMsolutions deployment and exploitation

A Optimizing integratioRdi¥based maintenance with production

A Gathering and sharing all maintenance information at all factor
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PROGRAMS solutions

The maiBWsolutionsdeveloped BROGRAMS projact:

A aneasy to install t¢8mart Control Systencptiect process
data and exploit them at machine level,

A a moddbased prognostics method (RULE) for the smart
prediction of equipment conditions;

A a novel integrated maintenapitaization system (MDSS);
A a producticsthedulinmptegrator (SPWithERP interfaces;
A a support tool to speed up the FMECA deploymepis

A an MSP (Maintenance Service Platform) tool'«kﬂ af o
maintenance information between involved perse®
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PROGRAMS conceptual data flow

(Cloud) Datastorage

Data analysis at component level

Sensor data | Models data Legacy data analysis | Failure diagnosis
Maintenanceand Components status RUL prediction
production data

s \
Edge processing Optimized system FMECA analysis

Gateway (security + safety) utilization

KPIs computation

Data preprocessing (FFT,
filtering) Data analysis amachine level

Data collection v

1 Maintenance + DSS for optimal
Production aware maintenance
scheduling policy/strategy

Additional || Control || Legacy
sensors || system|| data

a

_ Parts and crews logistics

Dataanalysis at factory level
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SmartControlSystem

The Smart Control Systertudes:

A Programmabl€ontrollera programmable
hardware system \pitbhcessingapacity

A Sensors Termin&8lock:inputs/outputs boa
togatheandprocesslata from the sensors

i1 A Savvy Smamox An Industrial PC for
advanced computation and data managit
functions

A Anethernehub to connect to the local
controllers and internet (data transfer to
PROGRAMBSB).
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ICT platform architecture design

PROGRAM®ivate Panel

------------------------------------

i PROGRAMS Workflow ' %
> Interfaces ~ MSSaL
QL
sssss
'
ngoD8
Programs Private Panel

N\

PROGRAM$rtual Private Cloud ( JL S—L @

%
B Participant 1
\'\\J )
Automated software data access E@ ' _!QB,
Participant N
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FMECA support tool

Project: FMECA Name Driveghe user

S —— through all the steps

S| I;La;:: ) PROGRAMS MTTR (hours) PROGRAMS Severity n e C e S S ary to

b complete the analysis

R by step by step

o sorconcpin Il nteractiwv

g o for each phase with
- easy predefined

options.

M15 meeting, BudapestlZLDecember 2018
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Methodology for advanced physical modelling

/ 1st Phase \ ( 2nd Phase \ / 3d Phase \

Modeling of Modeling &firtual Definition of the
Dynamic Behaviof | Sensordo: Modelling

of the machine U Monitor Parameterso
based on: U Gather U Update them
U Kinematic model | data during the using real

U Structural modsl |simulation. gathered d
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Performance degradation
patterns for critical
components are based on:

A Physics based literature
models

A Data driven models
trained with test
benches data.

Alternatively analytical
estimations based on real
components usage time is
provided.
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Maintenance Decision Support System

Maintenance Strategies Maintenance Policies
| e

A Corrective (run to A Internal Crew
, fa|Iure)- | A External service
A Preventive with (ondemand)

replacement

) o A External service
A Predictive (CBM) xiernal servic

(contragt
A Mix of the above

The maintenance optimization algorithm uses as objectives:
AMaximization of Availability

AL CC function minimization

leading into a muliteria objective function that will be used for se
andoptimisation.
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Maintenance Decision Support Svstem

Optimisation algorithms:
Amathematical (gradiessed)
AAIl based search and optimisation algori

Objective functions calculation methods:
Aanalytical calculatigngast steady state (long term) calculation

Asimulatiobasectalculations accurate discrete event simulatio
usingMonte Carlmethod

The MDSS system works on three levels:
Acomponent level, machine level, and system level.
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Smart Scheduling Tool

A Data retrieval (frtddSS, RULE and
SCShandfusiorto createnaintenance
taskgaking into account:

A Residual working time of the equif =
A Usage time of the equipment
A Planned workload of the equipment

A ProductioNlaintenance taskgorting
(though ERP interface)

A Fine (recursive) tuninthefmaintenance
tasksschedule
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Maintenance Service Platform

A Shareimportantnformatioetweeremployeegcompany/group
newscompany/employsestsetc)

A Facilitate communicationwith/betweenworkers/management
(upstreamlownstreartransversal)

A Easierequesforunplannedrreschedulefmaintenanativities
A Sharebestpracticeandlessonsearnttalllevels

A Improvedperationgracticethrouglsuggestioresrivingromthe
workers

User Front-end Services DB / Backend

@9 —
- Fg- B -8
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PROGRAMS end users

AURRENABusines$ocuse®nthedesigrandmanufacturef mouldsand
toolingorthe massproductionastingndustrybothin ironandaluminium
specialisingn pressurenjectionjow pressuregravityand greensand
castingechnologieis majorcustomerarevehiclananufactureendthe
supplieresfmasgproducedonandaluminiumpartdorthesemanufacturers
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