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Maintenance strategy continuum
Improve overall equipment effectiveness

CONDITION BASED PREDICTIVE
PLANNED Continuous sensing to Advanced analysis of
REACTIVE Scheduled identify defects and sensing data to predict

Fix when broken maintenance activities optimize performance machine reliability




Preventive, Condition Monitoring and Predictive
what's different

Preventive Maintenance

(scheduled)
Q1 Q2 Q3 Q4 }

:\\ Condition Based Maintenance (CBM)

(performed at the exact moment when measured parameters reach unacceptable levels)

....................................................... f.?f)l'ltil']LIULIi:‘ CUf]fJiliUf] H]Ur]i[o””‘-’__] [_S'.’:‘”Simg_] NN RN NI EEEEEEIEEEEEEEREEREEEEEREEnEnnn
A Threshold reached A Threshold reached
|—> ,‘/\‘ Immediate action |—> ,‘/\' Immediate action
.'.ﬁ Predictive Maintenance (PdM)

(scheduled in the future based on analysis of sensor measurements and formulas)

....................................................... Continuous condition monitoring (Sensing) =r=essesrerssrairmmrrsrsansramnsnssrsnssnasinrnnnp
| N Continuous data collection and analysis
| * > “,{:' Action scheduled ahead of time
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Mission Reliability .

The operating scenario is increasingly closé to.our territory. .

An effective military instrument is mandatory

Sk . - - - - . s L\t‘ﬂﬂ(}_
It is increasingly important the operational availability of the

weapon system during the mission

The most updated Infologistic tools
predict the operational availability
even in a very sophisticated multi-
role and multi-mission context but
assuming a generic mission at a
generic time.

The limitation of these tools
consists in the prior definition of a
set of standard missions on which
the simulation is carried out




Mission Reliability

et - N e it i et

The need to evaluate Ao mission has emerged from various exchanges of
opinion that took place in recent years both with Military Personnel

specialized in Integrated Logistic Support Engineering and personnel from
the Defense industries.

A tool able to evaluate the status of the Weapon system and that integrates
the remaining useful lives of the equipment (RUL), to obtain the mission
RUL. That is, the possibility that the weapon system remains efficient in the

specificity of the mission at the time of its departure and for the time of the
mission.




Mission Reliability

Our Armed Forces must evaluate the operational readiness of the weapon
system at the mission start, taking into account to the real state of the
complex system which has already faced many missions in many roles.

Once the mission to be accomplished is known, there is no longer a generic
mission but a specific mission. The weapon system is in a specific state
resulting from missions already accomplished.

Up to now there was no concrete possibility of measuring the state of wear
for all devices, but only for those few equipped with a self wear analysis




The methodology necessary to achieve this goal has already been

announced in various conferences and has also been reported in various
papers.

The necessary technology could be the one indicated by STMicroelectronics




From condition based to predictive maintenance
processing steps

A solid path, step by step

Anomaly detection (what, how, where)
and classification

. Sensing, sampling rate, Field robustness with
;ﬁ Data Iogglng ) connectivity, preprocessing changing conditions
== from one or multiple

nodes Secure data routing Anomaly and gravity ranking

Advanced data processing

Condition Based Maintenance Predictive Maintenance
‘1[ 17
life.augmented Courtesy of https://www.ge.com/digital/blog/5-steps-reaching-smart-predictive-maintenance // revised by STMicroelectronics




From condition based to predictive maintenance
processing steps

A solid path, step by step

Anomaly detection (what, how, where)
and classification

= Sensing, sampling rate, Field robustness with
_ala Datalogging
Y—u= from one or multiple Advanced data processing
nodes Secure data routing Anomaly and gravity ranking
Condition Based Maintenance Predictive Maintenance
‘ " 17
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By suitably integrating the RULs of the components, the RUL
(short-term) of the outgoing mission can be obtained

.
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Some technical notes about
MEMS




The First “MEMS” Decade @ ST

ST the First Billion Dollar

MEMS Company

g 08 0

Gyroscope Inertial Pressie MEMS
module microphones
i o TEo ﬁ iﬁ
200 2007 2008 2009 2010 2011 201 2015

2005
9 9 ¢ o o ) O () ()

Pressure sensors

Motion MEMS
in high volume

smartphones

enter the
smartphone

Motion MEMS Gyroscopes in
revolutionize high volume
gaming smartphones

‘,I All trademarks and logos are the property of their respective owners.
All rights reserved. They are used here only as conceptual examples
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Mission Reliability

- e e e e ot et

The technology indicated by ST microelectronics is a KET (Key Enabling Technology)
which can make use of concepts already gained from a methodological point of view.

The integration between the two concepts does not require a redesign of the existing
weapon systems but instead can be added to carry out a revamping of equipment
that can still guarantee military performance but no longer considered de facto
reliable.

The measurement network for calculating the remaining useful life can be placed side
by side with the already existing components without hindering the operation.
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Proposal

-

From reliability to mission reliability -
the role of edge processsing

An experiment on a minor weapon system to verify the effectiveness of this
technology

It should be emphasized that the project would be totally Italian both at the
component level and as a system methodology

There are no ITAR limitations and both the technological and metological
components are of top of class.







Independent Sensors Networl
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