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ROMEOQO Project- The
Objectives

Greater reliability, less repairs, more
safety
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Uptime Engineering GmbH -
The Experts for the Reliability
Process

Founded in 2010 by Franz Langmayr et al.
A team of 18 employees
Based at two European Locations

We provide Reliability Solutions, i.e.

— Consultancy & Software for Analytics,
Diagnostics and Prognostics

We support the entire lifecycle of mechatronic
systems:

— Verification & Validation & Operation.

Our methods are based on a broad expertise in
failure physics and applied statistics

We have implemented more than 100 projects
with leading OEMs and fleet operators

We optimize product development

We support cost reduction via optimization of
service and maintenance activities




B2B Software / \ Reliability Engineering

Core
Competences
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Physics of Failure Applied Statistics




Challenges: Unmanned
operation in harsn
environment

Innovative, mechatronic systems

«  Accessibility (location, environmental
influences)

« Transportation distances

« Availability of spare parts and special
technical equipment

« Available educated maintenance staff




Maintenance Objectives for
Operators

 Sustainable Cost Reduction
— Efficient Use of Man Power
— Efficient travelling & transporting

«  Risk Mitigation
— ldentification of most

critical and most probable
failures

. Failure Minimization

— Monitoring of critical
Subsystems

e Performance Improvement
— Process Definition
— Agile Actions

Costs
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Information Merging
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Uptime Engineering in ROMEO
Making Information usable

=) Real-ime Data and Events
Historic and Preprocessed
L3 D

ata
Integration of multiple data sources (= Reports/Alerts &
Analysis and combination of information UPTIME
HARVEST
Centralized O&M Platform for access by B e I
multiple stakeholders it o g O Management System
. mr:‘hm emergency IBM Cloud
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Detalls on Information Merging

O&M Information
* Analytics Modules

¢

: : UPTIME
Degradation Analytics S HARVEST™
i Uptime Advisory
! Generation
* Operational Data :
Data acquisition and |
cloud-based ! Data Merging End user application # Real-ime Data and Events
analytics » Eiasgﬁc and Preprocessed
) Reports/Alerts
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The UPTIME Engineering Route to
Predictive Maintenance
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State DETECTION

Is there anything remarkable?

System Supervision

and

DIAGNOSIS

Pattern Recognition How did it come?

and

Domain Failure Knowledge
System Response Models

and

PROGNOSIS

Reasoning Engine What next?

-> Failure Indicators

and
—> Alarm & Warning Reliable Observation Physics of Failure Models

and eDF
Lifetime Model

- Failure Modes ! Z“me ofen Adwen
an

- Problem Solving Load History
-> Risk Prediction
- Recommendation
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STATE DETECTION
Formalizing Observations

<// Uptime HARY. Generator fault: Rotor current phase imbalance 555 0
Tu r b I n e <// Uptime HARV..  Blade alarm: Vibrations above expected level 558 0
A I a r m S A SCADA Alarm Turbine in operation 0 0
& Serviceand M. Maintenance 8 0
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Threshold functions
Time [10 min]
ICOMMON Attributes fEx Format
. Model name 101 integer Unigue identification of Model (e,
ROMEO Physical . i
imestamp 1525051560 long Unixtimestamp
& Stat ist ica I Instance K23 string Identifies the affected turbine
RDSPP =MDK10 UP10-UPL string RDS-PP Code of the affected component
MOdEIS State [ Phase 3 integer Failure phase from 0: no failure to x: failure likely
N . B Indicates the time until failure occurrence is expected
expected time to failure 250 integer

in hours
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DIAGNOSIS | Model based
Reasoning Engine

Response Time:
Prognostic

Turbine ‘

0 t Abrasive wear Maintenance
peration
ErTEEE TR
@ & Revonnce 1oy G ﬁ M
Diagnosed Fault =
Formalized Observations ij""{xm" e
cformed checks. - g .
Model & High failure Probability AND P:.m.,«mwwmw @ Dlagn05|s.-
oae Particles AND Rt Gearbox Bearing:
an a damsge of the component be o
= Abrasive W
based Temperature Alarm AND NOT | commsimomese @ RERE R
Reasoning Burnmarks p—
Consumed spare parts I
(// UE Reasoning Engine
UPTIME Propositional Logic
HARVEST
. [
Formalized [ UE Knowledge base Feedback
expert : <:
Kn°w|edge Root Cause <: Observations : Diagnosis : Maintenance Task
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PROGNOSIS| Physical

Modell] ale System ﬁ“ Environment =2
*  Analysis of system components and its Failure Root- Boun.d.ary LO?(.:I
possible failure modes Cause Conditions Conditions
«  Consideration of boundary and most V v v
damaging load conditions Physical Damage Model
«  Physical Modelling of damage (irreversible ] 1
damage of mmro—structure} . Damage Propagation Critical Load Conditions
— Damage Accumulation terminates
Lifetime ¢
»  Validation of Algorithms | Inspection UPTIME
HARVEST"
» |dentification of critical Assets
* Integration in O&M Process i
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Process Development
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Service Process | Design

|dentify Objectives and BUSINESS
CASE(S)

Map organisation in PROCESS
INVOLVE all contributing parties
Provide BENEFIT for each involved party
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ntractor/ Third Party

OEM/ Co

Review of severa
[~ Alarms/incidents out
e

Review of

alarms

Schedule Corrective
Send Whs for Works (for the Day
Wentifiednew | —»| commencing/ some | EYepare for the new
Corrective Works day/ same day if JNTEC e Works
urgent)

Create assodiated
@—D ‘work Order in
DOMINA-SAP

&

File Name

Capture

Yes

20185 14
Upload Image:

Diagnosis Support
Update
Result Diagnosis Task
No R_INTERN_BATLEA

Issue: 723 Batteryerror

Attachments

16.28 13.jng

Maintenance Advisor |
Maintenance Description

Can a high internal
battery be measure

Can a damage of tl
surface be abserve

SP_OPEN_VLV_BA

&

Issue: 723 Batteryerror
Status Open
Instance Group: Bruck/Leitha
stance 70142 - Bri
Uon 14/05/2018 10:54:00
gradwohle

Description

Issue Description
Batteryerror

Tasks:
Batterytest, Internal resistance measurement, visual
diagnosis

Events:
Akkuladefehler : Ladestrom zu hoch Akku A1

/ Work Performed:
Internal resistance measured, batiery changed

Attachments




Project Benefits

State Detection based on multiple data
sources

— Create Value from available data

Adaptive Advisory System, incorporating
field observations

— Feedback drives quality and involves
the staff

Continuous growth of formalized
operational knowledge in the organisation

— Focus on Risk-Drivers

Involvement of O&M staff increases
acceptance of process

Optimized O&M processes
— Less Downtime
— Sustainable Cost Reduction
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