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For ewor d

The submodel Predictive Maintenance aims to provi
from different Sub-syst ems of highly aut omat ed
predictive maintenance solutions (PM solutions).

sub-systems of production |ines into PM solution:
in a more targeted manner in the context of the
machi ne downti mes. Accordingly, the PM solutions
information via the AAS, e.g. on predicted remai
The submodel has been developed in the joint-pr
industrial and scientific specialists with diffe
members of the working group are |listed in autho
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1.1 About his document

This document is a part of a specification ser.]
Submodel template for the Asset Administration S
and [6]. First exemplary Submodel contents were
this document was derived by the "Administration
very conci se, giving only minimal necessary infc
while | eaving deeper descriptions and specificati
respective documents [1-6].

The target group of the specification are develc
and manufacturer information, which are describi
of the Asset Administration Shell (AAS) and there
a hierarchy of Submodel EIl ement s. This document e
Submodel El ements with which semantic identificat
1.2 Scope of the Submodel

This Submodel templ ate ai ms at i nteroperable pro
mai ntenance topics in regard to the asset of the
el ement is the provision of properties [T7], i dee
such as ECLASS and | EC CDD (Common Data Dictiona
to make selected specifications of Submodels in
can be exchanged in a meaningful way between part
sub-systems of producti on l'ines and predictive
standardi zed meta dat a.

The intended use-case is the provision of a st a
mai ntenance (PM) processes, whi ch enabl es to i
production |ines easier into predictive maintenar
to provide improved information about remaining

order to reduce machine downtimes in manufacturi
This concept can serve as a basis for standardi z
i s based on existing nor ms, studi es of common

standards so that a far-reaching acceptance can

Beside standardized Submodel this template also
ment Coll ections (SMC) in order to improve the i
predictive maintenance applications within other
1.3 Rel evant standards and sources of <cor
According to [ 3], i nteroperabl e properties mi g

specifications or

ar e:

manufacturer specifications. U
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Table 1: List of examplary standards defining

DIN EN I EC 63270 I ndustri al ajut omat i

systems 1T Predictive| mainte

VDI 2872 Lean production systjems i L
system i Introductiop and f

So called property dictionaries are used ident
Definitions of [6]). Such property dictionaries

T ECLASShtspe:// www. eclasscontent. com/

i | EC CDbitepee// cdd.iec.ch/ cdalnd ec61987/iec619
https://cdd.iec.ch/cdd/iec62683/ cdddev. nsf

I'n this document, properties are aimed to be des
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| nf or mati on set f or Sub

l e defining submodels the following three asp
and economic relevance

submodel Predictive Maintenance is designed f
ormation from different sub-systems of highly
predictive maintenance solutions (PM solutio

-systems of production |Iines into PM solution
geted manner in the context of the applicatio
uced. Accordingly, the PM solutions can in tur
the AAS, e.g. on predicted remaining |ife ti
s addresses the economic interest of compani
cesses (e.g. injection mol ding) in avoiding
ewi se, manufacturers of production machines &
tems have an interest in recognizing possible

l'y stage.

sible causes for unplanned plant downti mes ar

We ar and tear (e. g. of servomotor s, i ncrea:
which result in increased temperature of the

Machine component failures (servo motor, rel

Component failures i n Ssub-systems, e. g. c
rate/l eakage), handling (vacuum | oss), rejec
conveyor belt (motor, slippage, etc.)

Tool defects (e.g. broken ejector pin)
omated production |lines wusually consist of a
hine, tool, handling, ...).

monitoring of process parameters based on
itoring, e.g. using the OPC UA standard, is ¢
ine quality forecasting and process monitorin
lity drifts as well as rejects at an early st

data-driven predictive mai ntenance applica
ormation for the interpretation of the data r ¢
ilable and included in order to recognize and
vided and processed in a standardized way. T
viders of predictive maintenance solutions at
t ems i s of ten necessary and t he i ntegration

respondingly high | evel of effort.

A standardized semantic description of the dat a

pro
ena
dat

vision via asset administration shells (AAS f
bl es easier integration as well as expanded,
a-driven predictive maintenance applications
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I'n Figure 1 this general wuse case is depicted sc
This could, for example, support automated deter
or an accumul ation of component failures is dete

an early replacement of the causative components

Manufacturers of production systems and/ or predi

integrate third-party subsystems into their solu
Furthermore, previously rigid maintenance inter:
dynamic needs-based intervals using appropriate

Fertigungsanlage im produzierenden Unternehmen
Unternehmen Sub-System Sub-System Sub-System
1,z.B. 2,z.B. N,
T Kuhlaggregat Werkzeug z.B. Handling
v
/l/l/ \ 4
RN Anlagenlieferant |- — — >
: Fertigungs-
Maschine
! A
I [
|
| Sub-System- v A 4 A4 4
| Lieferanten Daten + semantische Beschreibung iiber AAS
|
|
|
|
|

A .
PM- Predictive
- Lésunganbieter | ~ ~ ~ ~ T~ T T T T 7 by Maintenance Lésung [ >
Operator

Figure 1: Schematic depiction of the gener :
The integration of sub-systems into the PM sol
information of the sub-system in the AAS, withou
each sub-system. For the sub-system possible fau
fault occurs corresponding information can be pr

The predictive maintenance solution can return
time as via the AAS to the sub-system, so that t
the sub-system can react at an early stage.

The PM system could also use the meta-informatior
during condition monitoring to specific causes o
information for upcoming unplanned maintenance e
those events manageable and plannable during the

10
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Asset Administration Shell
Submodel: Predictive Maintenance

Asset:
Sub-System 1
e.g. temperature control
unit

PM-System providing RUL-
prediction

Condition Monitoring

Figure 2: Schematic
monitoring

depi
system an

Functions and interactions

In a predictive maintenance solution, semanti c
AAS from different sub-systems of the product i ¢
handl ing, temperatur e contr ol uni t, materi al
superordinated evaluated with the aim of early d
time series of condition indicators. Met adata of
AAS, which is useful for identifying the cause of
usef ul l'ife prediction.

A typical setup is shown schematically in Figure
about their conditions, faults/failure modes an
monitoring system(s), and PM-systems interact wi
The definition of the AAS Submodel Predictive Ma
Il EC 63270 I ndustrial aut omation equipment and sy
context predictive maintenance is a fiform of pre
or at intervals governed by observed conditions
system or componentoés condition indicators. Re s 1
ability or the nature of, and schedule for, pl ar
there are three main topics addressed by the sub
A Condition monitoring / Condition status asse
A Fault diagnosi s

A Remaining Useful Life (RUL) prediction

Mai ntenance management i s not in the scope of
because it is addressed by I DTA submodel Maint er
measur es ar e considered i n t he submodel regar
mai ntenance relevant events). The main structure

ction

Submodel

Asset Administration Shell

Submodel: Predictive Maintenance

Asset:
Sub-System N
e.g. handling unit

of a
d a

setup

Predi

predictive

cti

consi sti

mai

11
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— Condition Monitoring (SMC)

— Fault Diagnosis (SMC)

Predictive Maintenance (SM) — > Remaining Useful Life Prediction (SMC)

» Last Maintenance Relevant Events (SMC)

Figure 3: Main topics and structure of submodel
Foll owing main ideas and concepts have been i mj
Mai nt enance which are important to understand an
Gener al concepts
A major topic when dealing with wear of componen
condi i ons. Therefore, ti me based properties «
mai ntenance, e. g. remaining useful i f e, | ast ma
by a time stamp, but foremost by the amount of t|
asset . This can be for example operation cycl es
di stance (e.g. of a linear robot), operation tim

I f there are time stamps (calender dates and tin

consider t hat the time between all assets |/ AAS
way .

For the submodel Predictive Maintenance the main
separat e SMC6s (ConditionMonitoring, Faul t Di ag

Last Mai ntenanceRel evant Events) .

Pl ease note that Fault Diagnosis and Remaining U
each other: A fault mi ght be detected without
prediction.

SMCs which may have a multiplicity of more than
prefix AListo followed by the name of the SMC whi
indicator 1, 2, 3,..).

Concepts regarding Condition Monitoring

For condition monitoring a I|ist of condition inc
condition indicator has a time series which refe
The condition indicator might be based on physic
measurement) or data calculated by a model (soft -
l earning algorithm. For predictive maintenance a
indicators from data by wusing time, frequency, a

12
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submodel the domain is defined as an enumer ated
possible | abel s:

A Domai nTi me

A Domai nFrequency

A Domai nMi xed

A Domai nOt her
As it is not important for a predictive maintena
is based on a sensor or algorithm, only the accul
considered. Pl ease note that the accuracy here
relation to the fAimeasuredod value not the fAend of
systems, the submodel all ows an optional classif
indicators according to DIN SPEC 92001-3 Artific
Quality Requirements - Part 3: Explainability [1
Each condition indicator has a | ist of one or m
conditions (e.g. nomi nall operation, warning rang
condition indicator. Figure 4 shows an exampl e.

Value of the condition indicator
Max. possible value

condition level: Alert range 1

condition level: Warning range 1

condition.lével: Nominal operation

condition level: Warning range 2

condition level: Alert range 2
Min. possible value

Time
Figure 4: Concept of condition indicator time series
exampl e, the number and contents of condition |

Concepts regarding Fault Diagnhosi s
The SMC FaultDiagnosis consists of a list of pos:
decision based on the occurrence of a failure.
A manufacturer of a sub-system can pre-fil/l t hi
adding descriptions and failure codes. I f a fail:/l
FailureModeDetectionlnformati on can be filled W
determined using the enumerated | ist property De

A Determinati onByMeasur ement

A Determinati onByModel

A Determinati onByHumanDeci si on
Al so the confidence | evel according to DIN EN | E
property ConfidencelLevel, with the values:

13
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A ConfidencelLevel 1: fiThere i s a REMOTE PROBABI
being accurate. 0

A ConfidencelLevel 2: iThere i s a LOW PROBABILIT
accurate. 0

A ConfidencelLevel 3: AThere is a MODERATE PR
di agnosis being accurate. o

A ConfidencelLevel 4: fTher e i s a HI GH PROBABI L
being accuratebo

A ConfidenceLevel 5: Alt is CERTAIN that this f

Th deci sion based n a detected faul't can have

e 0
A Continue without Change

A Continue with Adjusted Parameters

A Continue with Adjusted Operation Mode
A Stop

Here the definition provided by DIN EN I EC 63270
operation modedo which could be considered as a s
parameter so.

Optionally, a list of adjusted parameters can be

Concepts regarding Remaining Useful Life (RUL) P

The remaining useful l'ife (property RemainingUse
wear relevant wunit representing a fApoint in time
Adurationd. This is because this value might be

ti me by the model wused for RUL prediction. This

I n addition a timestamp can be defined (proper

describes at which date and time the useful [|ife
To understand how to interpret the calculated RI
availabl e on the boundary conditions for whi ch
Li st RULBoundaryConditions. The boundary condi ti
parameters which are used in the model for rule

The model used for RUL prediction can be descril

(property Model Type) with | abel s:

A Model TypePhysical
A Model TypeDat aDri ven
A Model TypeHybrid

I n addition a text description for the model can

Pre-alerts can be defined before reaching end of

i s characterized by an event (Al ert Event ), a n
(PreAlertValue) which defines the duration when
usef ul l'ife, in wear relevant wunits.

14
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but not | east, an alert for exceeding the wu

message and a trigger of the property Maintena

ncepts regarding Last Maintenance Relevant Eve

describing events that are relevant for pred

be the |l ast maintenance, repair and repl ace
bing when the specific event occurred in w

stamp (LastéEventDateTi me) .

o —T o —
T S5 99 S

addition information about the initial oper a
endar date (lnitial OperationbDate) and a (Ilnit
al operation in the wear relevant uni t whi ¢
eration, but might be greater than zero for re

case example of Predictive Maintenance for
jection molding production | ine

injection molding, mol d temperature control

300AC)

T c ThTO 0O O
- 0 9 0O O Q©

Proper

cturing process and part quality. The corr

ndent sub-systems of the injection molding
ated into the machine monitoring system. T
an result in expensive consequenti al damag
occur e. g., i f the temperature control ur
ature 1is not reduced, the mol d heat s up t
In the worst case, this results in a toc
0 six-digit amount in Euro.
|l e causes for a critical decrease in the ¢
Il unit are, for example, dirt and deposits
egrating the temperature control uni t in t
ponding failure can be detected at an ear/|l
ty can be determined via the temperature
ature control unit and via the correspondi
i on indicator based on these values, a war |
bel ow a pre-set t hreshol d. I n addition, a
o forecast the period or number of cycl es
ssion) and thus a Remaining Useful Life (R

aff can be warned beforehand about reachi
g level s.

ty specification

ction 3 Submodel and Collections.

15
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+FaultDiagnosis : SMC FaultDiagnosis
+RemainingUsefulLifePrediction : SMC
+LastMaintenanceRelevantEvents : SMC D Jsefull

Remainingl.

«SMC»
RemainingUsefulLifePrediction

+RemainingUsfulLifeDateTime - decimal [0..1]
+Confidencelnterval - Range

efullife

«SMC»
ListRULBoundaryConditions

SNIT PredictiveMaintenance )
«SMC» «SMC»
(Condition dicatoq ListConditionLevels
+ConditionindicatorName : MLP +ConditionLevel - SMC
+IndicatorDomain  string ListConditionLevels
«SMC» +TimeSeries : Ref ConditionLevel 1..*
ListConditionindicators +MeasurementAccuracy : double
ListC S - +ConditionindicatorRiskClassification : MLP [0_.1] «SMC»
«SMC» (2 SmMCt.1 +ListConditionLevels - SMC [1..7] ConditionLevel
ConditionMonitoring Conditionindicator 1. +IndicatedCondition - Property
+ListConditionindicators : SMC AUAERAED - R
«SMC»
FailureMode
M +StatusDetected : boolean «SMC»
ListFailureModes (Rt allreMores TR +FailureDescription : MLP FailureModeDetectioninformation
+FailureMode : SMC [1.. | +FailureDescriptionDocument : Property [0. -
M e aode ealircoao Preion 102 +Confidencelevel - string
con +DeterminationType : string
S = +DetectionDateTime : dateTime
«SMC» > FailureModeDetectioninformation__ | +FaultL ocation - anyURI
FaultDiagnosis FaultDecision +DurationUntilDetected : float
+ListFailureModes : SMC FaultDecision +Decision : strin «SMC»
+FaultDecision : SMC +ListAdjustedParameters : SMC [0..1] ListAdjustedParameters «SMC»
ConditionMornitoring ListAdjustedParameters 0.7 +OperationParameter - SMC 0] °Pefa"°"Pa"f’"‘e'9'
. o vamtor 0 | string
«SMC» > +ManipulatedVariableValue : Property
«Submodels l RemainingUsefulLife +TechnicalProperties : complexType [0..1]
) +RemainingUsefulLifelnOperation : decimal
+ConditionMonitoring : SMC

«SMC»

RULCondition

RULCondition
+RULCondition : SMC [0..*]

+RemainingUsefulLife : SMC
+ListRULBoundaryConditions : SMC.
+PredictionModelinformation : SMC
+ListPreAlerts : SMC [0..1]

JsableLife : SMC [0..1]

TistRULBoundaryConditions.

«SMC»

AlertAfterExceedingRefainingUsableLife

+ModelType : string
+ModelDescription : MLP [0..1]

«SMC»
ListPreAlerts

ListPreAlerts

Figure

5:

01—
+PreAlert : SMC [0..7]

01

UML - Di

agram f

+Conditi MLP
+isBoundaryConditionUsedinModel : Property
+BoundaryDescription - MLP [0..1]
+BoundaryValueRange : Range

o

«SMC»
PreAlert
+AlertEvent : Event [0..1]
+PreAlertMessage - MLP [0..1]
+PreAlertValue - Property

or

Submodel "

Predictiv
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Tabl e 2: Specification of Submodel APredicti

idShort
BUHGLFWLYHODLQWHQDQFH

Cl ass Submodel

semanticld

Parent

Expl anati on The Submodel Predictive Mai ntenance
Submodel EIl ement Col |l ecti ons t o provi
mai ntenance use cases. This comprifses
di agnosis, remaining useful i fe (IRUL
event s. It is intended to use thils s
lines to describe predictive maintjena
as wel | as t o use t his submodel in
applications @en.
Das Teil model | Predictive Mai ntlena
Anwendungsfalle vV on Predictive Mali nt
Berei che Zustands¢berwachung, Fehl e
verbleibenden Nutzungsdauer (RUL) un
Dieses Teil model |l i st fer Sub- Sy st eme
um Predictive Maintenance relevantije |
beschrei ben sowi e fer Software-Anwe
Wartung @de.

[ SME type] semanticld = [idType]vall[valuelcarygd.

i dShort Description@en exampl

[ SMC] [ I RI'] [ -] [1]

ConditionMonito f}tntgps /|l example.com/ids/lcd/ 3045 _ 9051
preferredName @en Condijti on moni tor.i
indicators and dat a
preferredName @de Il ndi kat oren| und Da
Zustands¢berwachung
definition @en: A set of indicator|s a
used for condition monitoring
definition @de: Eine Reilhe von| | ndika
Dat en, die zur Zustands¢berwachung ve
wer den
description @en: Contains condition m
indicators and dat a
description @de: Enth2ltl I ndikator|en
Zustands¢berwachung

[ SMC] [ I RI'] [ -] [1]

Faul t Diagnosis https://example.com/ids/[lcd/ 5380 _21/51 _
preferredName @en: Faultl diagnosi s/ in
preferredName @de: I nformati onen zjur
Fehl erdiagnose

17
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definition @en: Cont ainsg data and
fault diagnosis relevantl for predi
definition @de: Ent ha |l t Daten und
die Fehlerdiagnose, die |f¢r Voraus
Wartung relevant sind
description @en: Contains datal| and
about fault diagnosis relevant | for
mai ntenance
description @de: Enth2lt Daten| und
icber die Fehlerdiagnose, die fg¢ir v
Wartung relevant sind

[ SMC] [ 1 RI'] [ -1 [1]

RemainingUsef ul _qtfteRD%:e/d/i%)%qngpnle' om/ids/lcd/ 7518 _31
preferredName @en: I nformation| on
useful l'ife prediction
preferredName @de: I nformati onen ¢
Prognose der Restl ebensdauer
definition @en: I nformatli on about
life (RUL) prediction in the conte
mai ntenance
definition @de: I nf ormat/i onen ¢ber
der nutzbaren Restl ebensdauer RUL
der vorausschauenden Warftung
description @en: I nformation on pr
remaining usable Iife of an asset
description @de: I nformationen| ¢be
Vor hersage der Restlebensdauer | des

[ SMC] [ I RI'] [ -] [1]

LastMaintenance?Qatlte'?f':’a'n/t/EE{/Xeanrp'Osle'corn/'dS/Cd/65 p_41
preferredName @en: Last |maintenanc
events
preferredName @de: Letztle wartungs
Vergange
definition @en: Il nf or mat/li on about
rel evant event s: mai nt enance, epali
initial operation
definition @de: I nformationen zu d
Vorg@®ngen, die wartunsgriel evan S i
Reparatur, Ersat z, Erstilnbetriebna
description @en: Wear reglevant | inf
|l ast maintenance event
description @de: Verschllei Crel evan
I nformationen zu den | etlzten Wartu
I nstandsetzungsmaCnahmen

18
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3.2 Prope

| Specification Submodel Predictive M

rties of the SMC ConditionMoni't

Figure 5 shows the UML-diagram defining the rele

foll owing table describes the details of the
Tabl e 3: Specification of SMC "Condi ti
i dShort &RQGLWLRQORQLWRULQJ

Cl ass

Submodel EIl ement Col |l ecti on

semanticl d

[ I RI'] https://example.com/ids/cd/ 3045

i sCaseOf -

Al |l owDupl i cajtes

Parent Submodel PredictiveMaintenance

Expl anation Contains condition monitoring indicat
Enth2lt I ndikatoren und Daten zur Zus

[ SME type] semanticity = [idType]lvalu[valueTcard.

i dShor't Description@en exampl e

19
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[ SMC] [ I RI'] https://example.com/|l[{d$/ cd/|4587J0_01"
ListConditiomlrrediecatamMName @en: List off I ndicajtor s
preferredName @de: Indikatiorliste

definitio @en: An array which colntaijlns
indicators for condition monitorijng

=}

efinitio

=]

@d e : Ein Array |das eine varia
zur Zustands¢berwachulng ent he

- Q

ndi kat or en

descriptio @e n : List of ccondi tion indi c:
e.g. values from sensors, |model s
description @de: Liste von Zustanidsindi k:
Zeitreihen, z. B. Werte von Sensorijen, Mo d
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Tabl e 4: Specification of SMC "ListConditi

idShort ILVW&RQGLWLRQ,QGLFDWRUYV

Cl ass Submodel El ement Col |l ecti on

semanticld [TRI'] https://example.com/ids/cd/ 4510

i sCaseOf -

Al Il owDupl i caltes

Parent SMC ConditionMonitoring

Explanation List of condition indicators time ser
Liste von Zustandsindikator-Zeitreihe

[ SME type] semanticity = [idTypelvalu[valueTcar

i dShor't Description@en exampl e

[ SMC] I R1 ] https://example.com/ij@§s]cd/ 3|3@l |

Conditionl ndlipcaetferredName @en: Conditilon I ndijcat o
preferredName @de: Zustandsindi kalt or
definition @en: Description of an|l i ndi
condition monitoring, based on e.l|g V]
sensor or model Contains |definit|lions
and a time series of i ndicator vall ues
definition @de: Beschreibung einels 1|n
die Zustands¢berwachung verwendet| wir
z. B. auf Sensoren oder Modell en. Ent h
des I ndikators und eine Zeitreihe|l der
description @en: Definition of a |[cond
values from sensors, model|s, used| for
condition of a sub system
description @de: Definition eines| Zus
z. B. Werte von Sensoren, Model | en|, de
| berwachung eines Sub-Systlems verjwend
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Tabl e 5: Specification of SMC "Conditionl
idShort &RQGLWLRQ,QGLFDWRU
Cl ass Submodel El ement Col |l ecti on
semanticl d [ 1 RI] https://example.com/ids/cd/ 3301_(
i sCaseOf -
Al |l owDuplicat els
Parent SMC ListConditionlndicators
Expl anati on Condition indicators, e. g. val ues |[from
Zustandsindi kator en, z. B. Werte von Sel
[ SME typel] semanticity = [idType]lvdg[valuelcarg.
i dShort Description@en exampl
[ MLP] [ RI'] [ -] [ 1]
Conditionlndicl&dtompNameé example. com/ids IEd/6570_0180_5(
Xampl €
preferredName @en: CondiName i ndiclator
preferredName @de:
Zustandsindi katorbezeichnung
definition @en: Name of |[the condition i
definition @de: Bezeichnung des
Zustandsindi kator s
descri tion @en: Name of a conditijlon i1
which is used for monitoring the sub s\
description @de: Bezeichnung ejnes
Zustandsindi kator s, der [f¢r die | ber wac
Sub-Systems verwendet wird.
[ Property] [ 1 RI] [ stringl] [ 1
Indica,[OrDomairrl1ttps://example.com/|ds cd/ 3122 0151 _ 5«
preferredName @en: I ndi cator dpmailn
preferredName @de: Il ndi kat or dom2 ne
definition @en: Physical domaipn in whic
indicator for condition| monitoring is
measur ed, e. g. ti me, frequency) mi|x ed
definition @de: Physi kali sche Dom?&ne, i
I ndi kators f¢r die Zustandsg¢gbefrwachung
oder gemessen wird, z. B. Zeit, Freqguen:
description @en: domain|of the| i ndi cat
frequency, mi xed, ot her
description @de: Dom2ne |des I ndikator s:
Frequenz, gemi scht, ander e
[ Ref] [I'RI'] https:// admin- [ -] [ 1]
. . shell .io/sandbox/ zvei/ TiimeSeri gsbDatal/l 1/
Ti meSeri es
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preferredName @en: -
preferredName @de: -
definition @en: -
definition @de: -
description @en: Contains time| ser
references to time series data|to
semantically describe them along t
l'ifecycle.
description @de: Ent h2a | { Zeitreihe
Referenzen auf Zeitreihendaten) un
des Asset Lebenszyklus aufzufinden
semantisch zu beschreiben.
[ Property] [ 1 RDI ] 0173-1#02-BAB511#0@6ubl e]
Measurement AcclpradyrredName @en: -
preferredName @de: -
definition @en: -
definition @de: -
description @en: measur ement accur
description @de: Messgenaui gkeijt
[ MLP] [ 1 RI] [ -] [ 0.
Conditionlndicarllttct)rpai:slléexample'comlldS cd/ 2572 _01
ClassificationpreferredName @en: Ri sk |cl assifica
description
preferredName @de: Beschreibung de
Ri si kokl assifikation
definition @en: Description of|ris
condition indicator in e context
measuring/prediction ccuracy
definition @de: Beschreibung der
Risikoklassifikation eines Zustand
Zusammenhang mit der Mess-
/| Prognosegenauigkeit
description @en: Ri sk classifigcati
indicator with respect to Anl ehnun
92001-3 Artificial Intelligence -
Processes and Quality Requirements
Explainability
description @de: Risikoklassifijka
Zustandsindi kators in Anlehnung a
92001-3 Titel K¢enstliche Intel ig
Prozesse und Qualita&atsanforderung
Erkl2rbarkeit
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I nter Oper a | Specification Submodel Predictive M
[ SMC] [ 1 RI'] [ -] [1]
ListConditiOnLg\}élpés.//example.com/|ds cd/ 5313 _0151_5(
preferredName @en: Condition | evel | i st
preferredName @de: Liste der Zust andsni
definition @en: Array off a varjablje | i s
(critical) |l evel s which|descripes |t he
asset, e. g. al er t | evel s, shou| d al way:
| east one uncritical (o) k.) and one cri
|l evel
definition @de: Array einer wvariabl en 1
unterschiedlicher (kritischer)| Zusitand:e
Asset s, z. B. Al armni veaus, sol te [i mmer
mi ndestens einen unkritischen i . O0.) ur
kritischen Zustand (n.i . |O.) ent hallt en
description @en: List of possiple |[condi
e.g. warning or alert |l evels
description @de: Liste der m°g]|ichen
Zustandsl evel wie Warn-/bzw. Al ar ml evel
Tabl e 6: Specification of SMC "ListCondi't
i dShort ILVW&RQGLWLRQ/HYHOV
Cl ass Submodel EIl ement Col |l ecti on
semanticld [ 1 RI'] https://example.com/ids/cd/5313_01"
i sCaseOf -
Al Il owDupl i calt-es
Parent SMC Conditionlndicator
Explanation List of possible condition |evels, e.|[g. \
Liste der mePglichen Zustandslevel wig¢g Wai
[ SME type] semanticity = [idType]lvalu[valueTcar
i dShor't Description@en exampl e
[ SMC] [ I RI'] https://example.com/|l{d$/ cd/|d9414 *q1'
ConditionLevie@lreferredName @en: Conditilon | evell
preferredName @de: Zustandsni veau
definition @en: | evel which descrl|i besf t he
asset, e. g. warning or al ert | v ell , or ul
definition @de: Zustandsl!l evel ei njes Asset
Warnl evel , Al ar ml evel oder unkritl|i sch
description @en: condition level,| e.g. Ww:
|l evel
description @de: Zustandslievel wile Warn- |
Al ar mstuf e
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Tabl e 7: Specification of SMC "Condi ti

i dShort &RQGLWLRQ/HYHO

Cl ass Submodel EIl ement Col |l ecti on

semanticld [TRI'] https://example.com/ids/cd/ 9414

i sCaseOf -

Al Il owDupl i caltes

Par ent SMC ListConditionLevels

Explanation condition | evel, e.g. warning or aler
Zustandsl evel wie Warn-/bzw. Al armstu

[ SME type] semanticity = [idType]lvalu[valueTcar

i dShort Description@en exampl e

[ Property] [l RDI'] 0173-1#02-AAQ575#0014 -] [ 1]

I ndi cat edCon|gpirteifem r edName @en: Il ndi catled cond|i ti o
preferredName @de: Angezeijgter Zulst an
definition @en: state of an existling
definition @de: Status der vorliegend
description @en: Indicated condit|ion
description @de: Angezeigtier Zustjand

[ Range] [l RDI'] 0173-1#02-AAV991#001 -] [ 1]

Val ueRange preferredName @en: value rflange
preferredName @de: Wertebereich
definition @en: value range for the r
or measur ement
definition @de: Wertebereijlch fg¢r |das
Eingangssignal bzw. fg¢r dijle ben®tl|igte
description @en: value range
description @de: Wertebereich

25

e M

on

01"

f e @

St

e

equi

ben:
Me ¢



26

M

® @

I nter Oper a | Specification Submodel Predictive

3.3 Properties of the SMC Faul tDiagnosi s
Tabl e 8: Specification of SMC "Faul t Di ag

i dShor't )DXOW'LDJQRVLV

Cl ass Submodel EIl ement Col |l ecti on

semanticld [TRI'] https://example.com/ids/cd/5380_2

i sCaseOf -

Al Il owDupl i cajtes

Parent SubModel PredictiveMaintenance

Expl anation [Contains data and indicators about f aul
mai ntenance @en,
Enth&lt Daten und I ndikatoren ¢ber di|e
Wartung relevant sind@de

[ SME type] semanticity = [idType]lvalu[valueTcard.

i dShor't Description@en exampl e

[ SMC] [ I RI'] https://example.com/|lid$/ cd/|§5831_2

ListFailureMpadaederredName @en: List of failurle mogde
preferredName @de: Liste meglicher Ausf
definition @en: Array of possible| faillu
definition @de: Array mit m°glichlen Aus
Asset s
description @en: List of flailure modes
a sub-system
description @de: Liste meglicher |Ausf|lal
einem Sub-System auftreten k°nnen

[ SMC] [ I RI'] https://example.com/|lid$/ cd/|13J5_2

Faul t Deci si opreferredName @en: I nformation on oprjfat
failure
preferredName @de: I nformdation ¢ bler We i
nach einem Fehler
definition @en: Enumerated categojry oaf
whet her to continue, contijnue wit/h adju
continue with adjusted mode of oplerat|io
process
definition @de: Enumeriertle Kategorie d
Ent scheidung nache einem Hehler, |ob der
ohne Anpassung, mit angepadssten Paramet
einem angepassten Betriebsmodus weiterhb
oder der Prozess gestoppt |wird

e e e —



I nter Oper a | Specification Submodel Predictive M
description @en: Classification off the de¢
continue operation dependijng on tlhe €err ol
detected.
description @de: Kl assifikation dler Ent s
Weiterbetrieb abh2ngig von der Aulsfal|l art
wur de.
Tabl e 9: Specification of SMC "ListFailur

i dShort /ILVW)DLOXUHORGHYV

Cl ass Submodel EIl ement Col |l ecti on

semanticld [TRI'] https://example.com/ids/cd/ 5521 21"

i sCase Of -

Al Il owDupl i calt-es

Parent SMC Faul tDiagnosi s

Expl anati on

[ SME type] semanticity = [idType]lvalu[valueTcard.

i dShort Description@en exampl e

[ SMC] [ I RI'] https://example.com/|l[{d$/ cd/|I5861 *F1'

Fail ureMode preferredName @en: Failure mode iinformat i
preferredName @de: Il nfor mati on zujr Arft d e
definition @en: Il nfor mati on about faill ur e
definition @de: I nformationen ¢belr eijlne |/
description @en: Failure Mode acclordilng
I EC 63270:2022-09
description @de: Ausfallarift gem2C DIN EN
63270:2022-09
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Tabl e 10: Specification of SMC "Failurel

idShort J)DLOXUHORGH

Cl ass Submodel EIl ement Col |l ecti on

semanticld [T RI'] https://example.com/ids/cd/ 2561

i sCaseOf -

Al'l owDuplicates |-

Parent SMC ListFailureModes

Expl anati on Failure Mode according to DIN EN | EC
Ausfallart gem2C DIN EN I EC 63270:202

[ SME type] semanticity = [idType]lvg[valueT|/card.

i dShort Description@en exampl e

[ Property] I RI1] [ bool eajn]l]

StatusDetect ed https://example.com/ids/fcd/ 2222_2151_
preferredName @en: Detec¢ction stlatus o
mo de
preferredName @de: Detektionsstiatus e
Ausfall art
definition @en: true: status of the f
"detected", fal se: status of thle fail
undetected
definition @de wahr : Status delr Ausf
"detektiert", fal sch: Status delr Ausf
detektiert?"
description @en: Status |of the |[fai ur
detected, fal se: not dettected. I n C as
FailueModeDetectedlnformati on has to
provided
description @de: Status |der Aus/fallar
aufgetreten, false: nicht aufgetreten
muss die SMC ailueModeDetectedl|nf or ma
bereitgestellt werden

[ MLP] [ RI'] [ -] [ 1]

FailureDescripti%%’]tps'//example'comllds E)gén%gpez_Zl:l_
preferredName @en: FaiIIIFaeilmlmrde@drescr
preferredName @de: BeschBei dPping|l de A
definition @en: Descript'ib‘%%f%lfl?rhtew%
definition @de: Beschreibung delr Ausf
description @en: Description of| Failwu
description @de: Beschreibung dler Aus

[ Property] [ 1 RI'] [ -] 0.
https://example.com/ids/cd/ 5034 _3110_
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Fail ureDescriptionDocument preferredName @en: Fail
preferredName @de: Dokument zur
Fehl erbeschreibung
definition @en: Link to|the fille o W
failure description document
definition @de: Link zu|zur Datjei 0 d e
mit dem Dokument zur Fehl erbesclhreijbu
description @en: Supportgive doclument
describing the failure. | This can be t
descriptions combined with pictjures
description @de: Unterst¢tzendels Doku
Beschreibung des Fehlerxilds, z.B. |te
Beschreibung mit Bilder

[ Property] [ 1 RI'] [ -1 [ 1]

FailureCode https://example.com/ids Egé%g@g_?’llo_
preferredName @en: Fail uFa&i code@en
preferredName @de: Fehl eBeiodpri el
definition @en: Code forA%st%lelc?rftl@d?
alpha-numerical <code
definition @de: Code eines best|i mmt en
z.B. ein alphanumerischer Code
description @en: Al phanumerical code
specific failure
description @de: Al phanumeri schier Cod
besti mmten Fehlers

[ SMC] [ 1 RI'] [ string]

FaiIureModeDetecrt]tlto%f’:n/f/o(ra)r(n%En IO%.com/|ds cd/2153_2151_
preferredName @en: Confidence Illeve
preferredName @de: Konfidenzni vieau
definition @en: Collection of i|nfor ma
concrete detection of a|specififlc fail
date/ti me, detection met hod
definition @e: Sammlung von | nfor mat
die konkrete Detektion eines Fehlers,
Datum/ Uhrzei t, Detekti onsmet hode
description @en: Provides information
concrete detection of a|specififlc fail
description @de: Stellt |l nformationen
konkretes Ereignis einen Fehlerjdetekt
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Table 11: Specification of SMC FailureModecL

idShort JDLOXUHORGH'HWHFWLRQ,QIRUPDWLRQ

Cl ass Submodel El ement Col |l ecti on

semanticld [T RI'] https://example.com/ids/cd/53011_3

i sCaseOf -

Al l owDuplicat e-s

Parent SMC FailureMode

Expl anati on Provides information about the concrete
mo d e @e n,
Stellt I nformationen ¢ber ein konkretes
bereit @de

[ SME type] semanticity = [idType]lval[valueT|/card.

i dShor't Description@en exampl e

[ Property] [ 1 RI'] [ stringl [

Confiolencel_eveqttps://example.com/|ds/cd/2153_2151 50
preferredName @en: Confidence | evel
preferredName @de: Konfidenzniveau
definition @en: Enumerated | i st of conf
for fault di agnosis according tag DIN EN
63270:2022-09 (Level1l-5)
definition @de: Enumerierte Liste von K
Niveaus f¢r die Diagnose| einer Ausfalla
DIN EN I EC 63270:2022-09| (Niveau 1-5)
description @en: Confidence | evel accor
EN I EC 63270:2022-09 (Leyvel l-5)
description @de: Konfidenzintervall gem
Il EC 63270:2022-09 (Niveau 1-5)

[ Property] [ 1T RI'] [ stringl [

. . Ihttps:// example.com/ids/cd/ 6522 9051_50

DeterminationType
preferredName @en: Faul t deter milnatiji on
preferredName @de: Fehl erdi agnosetyp
definition @en: Fault determinatlion|typ
measur ement, by model or| by human deci s
definition @de: Typ der Fehlerdijlagnpse:
Messung, durch ein Model oder durch me
Entschei dung
description @en: Fault determination by
measur ement , mo d e | or human desijci oh
description @de: Fehlerbesti mmung durch
Messung, Modell oder menschliche Entsch
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[ Property] [I'RDI'] 0173-1#02- ABF198#0[0dlat eTi me] [
DetectionDate TpmeferredName @en: time stamp (date| and
preferredName @de: Zeitstempel (Datum u
Uhrzeit)
definition @en: mar k attributed |to an i
means of a specified timescale, express
and a ti me
definition @de: Markierung, zugeordnet
Moment mittles einer spezifischen Zeits
ausgedr ¢ckt als Datum und Uhrzeilt
description @en: date and time when| the
detected (empty if not detected). Pl eas
order to ensure interoperability it i s
date/time on all assets using this nfo
synchroni zed
description @de: Datum und Uhrzei't der
des Fehlers (leer, wenn nicht detektier
beachten: Um Interoperabjlitat gew?2hrl e
k°nnen st es wichtig, dass Datum und U
all e Asset s, die diese I nformatijon yver w
synchronisiert sind.
[ Property] [ 1 RI'] [any URI [ [ 1
FaultLocation https://example.com/ids/cd/ 1524 2151 _50
preferredName @en: Fault| |l ocatian
preferredName @de: Fehlerort
definition @en: Location| of the |[fault p
Il RI of the asset's administarion shegel!/l
definition @de: Ort des Fehlers als| | RI
Ver waltungsschale des Assets
description @en: Location of the fault
description @de: Ort des| Fehlers (1D de
[ Property] [ 1T RI'] [fl oat] [ 1
DurationUntil3r1ettte%§:e/d/example.comllds/cd/3374_2171_ 0
preferredName @en: Operation time in we
rel evant uni t
preferredName @de: Betriebszeit in
verschlei Crel evanter Einheit
definition @en: Value of | operatijon i me
relevant wunit, e.g. time, operation|cyc
etc.
definition @de: Wert der | Betriebszeit i
verschlei Crelevanten Einheit, z .| B. Zeit
Wegstrecke, etc.
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description @en: Duration wuntil |[fault o
ti me, operation cycl es, di stance, et c.
rel evant mai ntenance event
description @de: Dauer bis zum Auftrete
Fehlers, z.B. Zeit, Zyklen, Wegstrecke,
l etzten relevanten Wartungsereignis
Table 12: Specification of SMC "Faul t Dec
idShort J)DXOW'HFLVLRQ
Cl ass Submodel EIl ement Col |l ecti on
semanticl d [ 1 RI'] https:// example.com/ids/ cd/ 7315 _21"F
i sCaseOf -
Al l owDuplicates
Parent SMC Faul tDiagnosi s
Explanation |[Classification of the decision to contint
detected@en.
Kl assifikation der Entscheidung zum Weit e
die detektiert wurde @de.
[ SME typel] semanticity = [idType]l]valu[valueT card.
i dShort Description@en exampl e
[ Property] [T RI'] https://example.com/|[[dsftcdf|J[311]5 _21¢
Deci si on preferredName @en: I nformation on| operati
failure
preferredName @de: I nformation ¢bler Weit e
nach einem Fehler
definition @en: Enumer ated categofry of fe
whet her to continue, contijlnue with adjust
continue with adjusted mode of oplerat|i on,
process
definition @de: Enumeri ertle Kateglorie der
Ent scheidung nach einem Fehl er, ob de|r Pr
Anpassung, mit angepassten Paramefternl, ir
angepassten Betriebsmodus (weiterbletrijeber
der Prozess gestoppt wird
description @en: Decision |whether| to |cont
continue with adjusted parflameters| contir
adjusted mode of operation, or stjop tlhe
description @de: Entschei dung, ob| der Pr c
Anpassung, mi t angepassten Par amefter n, i
angepassten Betriebsmodus (weiterbletrijeber
der Prozess gestoppt wird |definitlion @de:
der Ausfallart its "detekt|/iert?", f al sjch:
Ausfallart its "nicht detektiert'
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description @en: Status off the fafilur|fe mc
detected, f al se: not detected
description @de: Status der Ausfall |l ar|t : t
aufgetreten, false: ni cht |aufgetrijeten

[ SMC] [TRI'] https:// example.com/[Td$/ cd/|]5050 131°¢

ListAdjustedparcdimereddName @en: List of adjus

—

ed plar ar

preferredName @de: Liste angepassijter |Par ¢
definition @en: Array of adjusted| parjamet
definition @de: Array von |angepasisten Par
description @en: List of adjusted| proces

case of decision to continue pr
parameters or with adjusted mod

o
(¢}

ess |witt
of olper

D

description @de: Liste angepasstefr Par ame
Entscheidung f¢r einen Weilterbetrijieb |mit
Parametern oder mit angepasstem Bletrijebsr
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Tabl e 13: Specification of SMC "ListAdj ust
i dShort ILVW$GMXVWHG3DUDPHWHUYV
Cl ass Submodel EIl ement Col |l ecti on
semanticld [ITRI'] https:// example.com/ids/cd/ 1550_31
i sCaseOf -
Al l owDuplicates
Par ent SMC Faul t Deci sion
Explanation |List of adjusted process parameters i|n c
adjusted parameters or with adjusted |mod
Liste angepasster Parameter, bei Ent sjc he
angepassten Parametern oder mit angepass
[ SME type] semanticity = [idType]lvalu[valueT|lcard.
i dShor't Description@en exampl e
| SMC] [ITRI'] https:// example.com/|[[d$/ cd/ 92001 *31
OperationParilpmeferr edName @en: Description of| an |ope
parameter
preferredName @de: Beschregi bung elines
Betriebsparameters
definition @en: Descriptign of prloper|tie
parameter
definition @de: Beschreibung der [Eigench
Betriebsparameters
description @en: Definitiagn of an| opelrat
which has been adjusted in case of decis
process with adjusted parameters |or with
mode of operation
description @de: Definitiagn eines| Bet|rie
der im Fall eines Weiterbetriebs mit |ang
Parametern oder mit angepasstem Bletrijebs
angepasst wurde
Table 14: Specification of SMC "Operation
i dShor't 2SHUDWLRQ3DUDPHWHU
Cl ass Submodel EIl ement Col |l ecti on
semanticld [ RI] https://example.com/ids/cd/9201_3/15
i sCaseOf -
Al l owDuplicates
Parent SMC ListAdjustedParameters
Expl anati onDefinition of an operation parameter whiic
continue process with adjusted par amet elrs
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Definition eines Betriebsparameters, dejr i
angepassten Parametern oder mit angepas|ste
wur de @d e

[ SME type] semanticity = [idTypelvalue [[valueT|car(d.

i dShort Description@en exampl e

[ Property] [[IRDI'] 0173-1#02-ABC125#001 [ [string][ 1]

Mani pul atedpaeiablFedName @en: manipul atjled variabl e
preferredName @de: Stellgr°Ce
definition @en: output variable of he |co
which is also an input variable of he |co
definition @de: Ausgangsgr°Ce der Regeljeir
auch eine Eingangsgr°Ce der |[Regel streckle i
description @en: manipul ated variable
description @de: Stell gr°cCe

[ Property] |[[IRDI'] 0173-1#02-ABF309#001 |[ ] [ 1]

Mani pul atedpPaeiabledName @en: setpoint

Val ue preferredName @de: Sol | wert
definition @en in control |l oop, he |t ar
process value is intended to assume ex/pr e
of measure of the process value
definition @de in einem Regel kreis|der| Zi
Prozesswert annehmen sol |, ausgedr ¢ckt i n
Prozesswertes
description @en: new value of the manipul e
(process parameter)
description @de: neuer Wert |[der Stell gr|°Ce

[ Property] |[[IRI'] https://admin- [ compl e x[TO.p.e]]

. shel{.io/sandbox/SGleechnicaIData/Technic

Technical Prloperties
preferredName @en: Technical and produc|t r
preferredName @de: Techni sche und Produktn
definitlodi @edual characterijstics that des
product and its technical prroperties
definition @de: Einzelne Mer kmale djie das
technischen Eigenschaften beschrei ben
description @en: Technical properties off
parameter according to submodel Techniclal L
description @de: Technische |[Eigenschaft|en
Prozessparameters gem2C dem |Teil model Tect
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3.4 Properties

Tabl e 15:

of

t

Submodel

Predic

tive M

he SMC RemainingUseful

Specification

of SMC

'"Remai

ni ngUse

i dShor't 5HPDLQLQJ8VHIXO/LIH3BUHGLFWLRQ

Cl ass Submodel EIl ement Col |l ecti on

semanticld [ITRI'] https://example.com/ids/cd/ 7513

i sCaseOf -

Al l owDuplicates|-

Parent SubModel PredictiveMaintenance

Expl anati on Information on prediction of remainin
Informationen ¢ber die Vorhersage |der

[ SME type] semanticity = [idType]lvg[valuelcard.

i dShor't Description@en exampl

[ SMC] [ I RI] [ -] 1]

RemainingUsefuIthtftepS://example'C()mllds cd/ 7553 _3151 _
preferredName @en: Data | on remaining
preferredName @de: Daten zur nutzbare
Restl ebensdauer
definition @en: Contains data |on rlema
l'ife (RUL) in context of precitive ma
predicted duration of operation and t
of useful i fe
definition @de: Enth?2|lt |Daten [zur |nut
Restl ebensdauer (RUL im|Kontexft der
vorausschauenden Wartung, wie [die
prognostizierte Dauer und Zeit| der Re
description @en: I nformation opn prledi
remaining useful i fe
description @de: Il nf ormati onen| zur
prognostizierten Restlebensdauger

[ SMC] [ 1 RI [ -1 1]

ListRULBoundaryChotnthSt:i/o/nesxample'Com/'ds cd/ 8410 _ 4151 _
preferredName @en: List|of boujndary c¢
of remaining useful l'ife predipgctiagn
preferredName @de: Liste der Randbedi
f¢r die Prognose der nutzbaren| Restl e
definition @en: List of boundafry cond
which remaining useful i fe hals been
definition @de: Liste der Randpbedijngu
denen die nutzbare Restlebensdjauer
prognositiziert wurde
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description @en: List of boundjary |[con
with RUL prediction is c¢carried| out
description @de: Liste der Ranidbeding
der die RUL Prognose erstellt wurde

[ SMC] [ RI'] [ -] 1]

PredictionModeIIhntftoprsnia/t/ieoxnample'comllds cd/ 8413 _4151 _
preferredName @en: Prediction model i
preferredName @de: I nfornmationjen Zum
Prognosemodel |
definition @en: I nformation abput |t he
RUL prediction relevant |[in the| contex
mai ntenance
definition @de: Il nformati onen |gber da
Prognos der RUL im Kontext def
vorausschauenden Wartung
description @en: I nformati on about th
used for prediction of nemainipng usef
the model and textual descriptifion|of
description @de: I nformationen| ¢ber d
Vor hersage der Restnutzungsdauler JvVerw
Model | : Ar t des Modell s|{und tejxtliche
des Model | s

[ SMC] [ 1 RI] [ -1 0.

ListPreAl erts https://example.com/ids/fcd/5570_8013_
preferredName @en: Pre-alert || st
preferredName @d e : Voral armliilste
definition @en: List fon definjing pre
should be raised before|remainjng|use
exceeded
definition @de: Liste, um Vor al rme z
die vor Erreichen der Restl ebensdauer
werden soll en
description @en: List o f pre-ajl ertls b
end of wuseful i fe
description @de: Liste on Vorl| Al ar me
Erreichen der Restl ebensdauer

[ SMC] [ 1 RI] [ -1 0.

AIertAfterExceedqtntngSe:n{a/ienXian”g]]ple'com/'ds cd/ 1234 _4151

Usabl elLife preferredName @en: Al er t remaipning us
exceeded
preferredName @de: Al arm nut zblar e
Restl ebensdauer ¢berschnitten
definition @en: Definition of an dl er
useful life Iis exceeded
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definition @de: Definition einjes Al ar
nut zbare Restl ebensdauen ¢bersichrijtte
description @en: Definition of| an |al e
exceeding remaining useful I i fle
description @de: Definition eipnes |Al a
der | berschreitung der Restl eblensdaue
Table 16: Specification of SMC " Remaining

i dShort S5HPDLQLQJ8VHIXO/LIH

Cl ass Submodel EIl ement Col |l ecti on

semanticld [TRI'] https://example.com/ids/cd/ 7553

i sCas e Of -

Al l owDuplicates|-

Parent SMC RemainingUsefulLifePrediction

Expl anati on Information on predicted remaining us
I nformationen zur prognostizierten Re

[ SME type] semanticity = [idType]lvg[valuelcard.

i dShort Description@en exampl

[ Property] [ 1 RI'] [ deci mal ] [

RemainingUsefuIthtfteplsn:dp/eerxa"j‘tni”oolne'ComliOIS cd/i337a4_2171_
preferredName @en: Operation tfi me |in

relevant uni t

preferredName @de: Betriebszeift in
verschl ei Crel evanter Ei nheit
definition @en: Value off operation ti
rel evant uni t , e. g. ti me, operj@atiaon c
et c.
definition @de: Wert de Betrijebszeit
verschl ei Crel evanten Einheit, z. B. Ze
Wegstrecke, etc.
description @en: Absolutfe valule of op
when remaining usable life in loperati
as ti me, operation cycl es, di st ance,
description @de: Absol utter Wert fédr d
Betriebszeit, wenn die erbleibenden
Nutzungsdauer endet, z.B. als [Zeit, Z
Wegstrecke, et c.

[ Property] [ 1 RDI ] 0173-1#02-ABFl198#[0@dci ma[ld. | 1]

Remai ni ngUsf ul LjpfreeDfacrerTeediitame @en: ti me|stamp |(date a

preferredName @de: Zeitstempel (Datum
Uhr zeit)
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definition @en: mark attributeld tag an
means of a specified timescale|, expre
date and a ti me

0]

definition @de: Mar ki erung, zujgeor/ dn
Moment mittles einer spezifischen | Ze
ausgedr ¢ckt als Datum und Uhr zleit

description @en: Date and time| when r
usful life will be expected to|l be |exc
description @de: Datum und Zei zUu de
der verbleibenden Nutzungsdauef erwar
[ Range] [ RI'] [ -] [ 1]
Confidencelntervhatltps://example.com/|ds cd/ 0080_0191_
preferredName @en: Confidence |interva
preferredName @de: Konfidenzintervall
definition @en: confidence intjerval,
the unit of the predicted valul
definition @de: Konfidenzinteryvall in
des prognositizierten Wertes
description @en: Confidence interval/l
remaining usable |Iife pnedictiifpon
description @de: Konfidenzintefrval]l f

prognotizierte verbleibende Nutzungsd

Table 17: Specification of SMC " ListRULBour

i dShort ILVW58/%RXQGDU\&GRQGLWLRQV

Cl ass Submodel EIl ement Col |l ecti on

semanticld [ITRI'] https://example.com/ids/cd/ 8410

i sCaseOf -

Al'l owDuplicates|-

Parent SMC RemainingUsefulLifePrediction

Expl anati on List of boundary conditions for wilth
Liste der Randbedingungen unter der d
wur de @d e

[ SME type] semanticity = [idType]lve[valuelcard.

i dShort Description@en exampl

[ SMC] [ 1 RI] [ -] 1]

RULCondition https://example.com/ids/fcd/ 7430_4151 _
preferredName @en: Boundary cojndition
remaining useful | ife pnedictiifpon
preferredName @de: Randbedi ngujng f¢r
Prognose der nutzbaren Restl eblensdaue
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definition @en: Boundary condiftion fo
remaining useful l'ife has been| predic
definition @de: Randbedingung junter d
nut zbare Restl ebensdauern prognjostizie
description @en: Description of a|bou

condition for which remaining useflul
predicted

description @de: Beschreibung iner
Randbedi ngung unter er |die nuftzbare
Restl ebensdauer prognostiziert| wurfde

o

Tabl e 18: Specification of SMC " RULCond,i

i dShort 58/&¢RQGLWLRQ

Cl ass Submodel El ement Col |l ecti on

semanticld [IT'RI'] https://example.com/ids/cd/ 7430/ 4

i sCaseOf -

Al Il owDuplicatles

Parent SMC ListRULBoundaryCondition

Expl anati on List of boundary conditions for with RU
Liste der Randbedingungen unter der dj e

[ SME type] semanticity = [idTypelvé[valueTypelcar(d.

i dShort Description@en exampl e

[ MLP] [ 1 RI] [ -] [ 1]

Condi ti onName https://example.com/ids Eﬂé%;?@é‘—ﬁé’r%el@é‘r?,
preferredName @en: BoundBeiyspgioamldn & me @d &
preferredName @de: Bezeichnung der
Randbedingung
definition @en: Name of |a boundary cond
which RUL predication is valid
definition @de: Bezeichnung einer
Nebenbedingung f¢r die die Prognode der
ge¢l tig i st

description @en: Name of the RUL condjt
description @de: Name der RUL Bedilngupg

[ Property] [ 1 RI'] [ -1 [ 1]

| sBoundaryConld |ttt|posnd dxample.com/|ds cd/ 7584 _9091_140

Il nModel preferredName @en: Condition is usled n
mo d e |

preferredName @de: Bedingung wird |im RU
Model |l verwendet
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definition @en: I's this | boundary <clondjt
the modle for RUI prediction? true: yes
definition @de: Wird diese Randbedingun
Model | f¢r die RUL Prognose verwendet?P
Fal sch: nein
description @en: Bool ean value whi|lch n
condition is used in the RUL model
description @de: Bool scher Wert, der an
die Bedingung im RUL Modell verwendet

[ MLP] [ 1 RI'] [ -1 [O0.| 1

BoundaryDesch&ﬁﬁfﬁ//example'comllds gééPFEr?Qﬁloﬂo
preferredName @en: Descrhbopumndar py®en he| b
of a RUL prediction condBésomrei bung de
preferredName @de: Besch?%?%%%%'%g%%g@$
Vor her sage- Randbedingung
definition @en: Description of the boun
RUL prediction condition
definition @de: Beschreibung einerl RUL
Vor her sage- Randbedingung
description @en: Description of the bpu
condition, e.g. utilization, operfation
intensity, frequency, duration of |use
description @de: Beschrei bung der |RUL
Bedi ngung, z.B. Auslastung der Anllage
Betriebsstress: I ntensi t2at, Frequenz, D
Nut zung

[ MLP] [ RI'] [ -] [1]

BoundaryVaILuawgﬁg%szl/example'Corm' ds/cd/ 0085 _ 9091 _ 40
preferredName @en: RUL boundary conditi
value range
preferredName @de: Wertebereich der RUL
Prognose Randbedi ngung
definition @en: Value range of a blounda
condition for which RUL prediction has
calcul ated
definition @de: Werteberneich einer
Randbedingung f¢r die die RUL Prognose
description @en: Val ue nange of t he RUL
boundary
description @de: Wertebereich der RUL
Bedi ngung
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Tabl e 19: Specification of SMC Predictionl

i dShor't SBUHGLFWLRQORGHO,QIRUPDWLRQ

Cl ass Submodel EIl ement Col |l ecti on

semanticld [TRI'] https://example.com/ids/cd/ 8413_415

i sCas e Of -

Al Il owDupl i cates

Parent SMC RemainingUsefullLifePrediction

Expl anation/ I nformation about the model used for pred
model and textual description of the mode
I nformationen ¢ber das zur Vorhersage der
Art des Modells und textliche Beschreibun

[ SME type] semanticity = [idType]lvig[valueTypel] car(d.

i dShort Description@en exampl e

[ Property] [ 1 RI'] [ string] [ 1]

Model Type https://example.com/ids/fcd/ 8171 _0191_ 4032
preferredName @en: Model type according]|t
EN I EC 63270
preferredName @de: Model ltyp gem2C DI N EN
Il EC 63270
definition @en: Mo d e | type as an enumerit
val ue: physical based methods, data-driye
met hods, hybrid methods
definition @de: Model | typ als enumer/ierte
physical based met hods, data-driven |metho
hybrid methods
description @en: model tfype according tp
63270: Physical model, data driven methpod
met hod
description @de: Model |l | Typ gem2C DI/IN I EC
63270: Physikalisches Modell, Datengestieu
Verfahren, Hybridverfahrnen

[ ML P] [1 RI] [ -1 [0.] 1

Model Descr i pltlilohs //example. com idsigglz3pd 940k #9532
preferredName @en: Model desesrcirppito o@en, | B

efe edName de: Model?ibnerch ei bun

pr 0 @ Mogeslltr)eschrgian
definition @en: More detailed descrijptijon
model type used for RUL |prediction (fopti o
definition @de: Detaillijertere Beschreibpu
Model Il typs, der f¢r die|RUL Prognose verw
wird (optional)
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description @en: description of the |modegl
description @de: Beschreibung des Mogdel | s
Table 20: Specification of SMC ListPre

i dShor't /ILVW3UH$OHUWYV

Cl ass Submodel El ement Col |l ecti on

semanticld [ITRI'] https://example.com/ids/cd/ 5570 8

i sCas e Of -

Al Il owDuplicatles

Parent SMC RemainingUsefulLifePrediction

Expl anati on List of pre-alerts before reaching end

Liste von Vor-Alarmen bis zum Erreichen

[ SME type] semanticity = [idTypelvé[valueTypelcar(d.

i dShort Description@en exampl e

[ SMC] [ 1 RI] [ -] [O0. ] *

PreAl er t https://example.com/ids/cd/ 8171_0191_40

preferredName @en: Pre-alert l i st
preferredName @de: Vor al armliste
definition @en: List fon defining |preta
should be raised before|remaining |[usefu
exceeded

definition @de: Liste, um Voralarme zu
die vor Erreichen der Restl ebensdauer | a
werden soll en

description @en: List of pre-alerts bef
end of wuseful Iife

description @de: Liste von Vor - Al ar men
Erreichen der Restl ebensdauer
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Table 21: Specification of SMC " PreAle
i dShor't BUH$SOHUW
Cl ass Submodel EIl ement Col |l ecti on

semanticld [TRI'] https://example.com/ids/cd/ 1234 41F¢

i sCaseOf -

Al l owDuplicates

Par ent SMC ListPreAlerts

Expl anati on Definition of a pre-alert before excegdir
Definition eines Vor-Alarms bis zur | per s

[ SME typel] semanticity = [idType]lvé[valueTypelcarid.

i dShor't Description@en exampl e

[ Event ] [ I RI'] [ string] [ 1]

Al ert Event https://example.com/ids/cd/ 1564_4151_5037°
preferredName @en: Alert event RUL exteec
preferredName @de: Al anmevent bei RUL
i berschreitung
definition @en: Alert event in casle of ex
remaining useful i fe
definition @de: Al ar mevent , wenn nutzpar e
Restl ebensdauer ¢berschrnitten i st
description @en: Definition of an |(event r
cas of exceeding remaining useful Iife
description @de: Definition eines |[Evenpts
iniziiert wird, wenn die nutzbare |[Restl et
icberschritten i st

[ ML P] [ 1 RI'] [ -] [0. | 1]

PreAIertMessz(teps /'l example.com/ids/cd/ 2530_0191_ 40372
preferredName @en: Remaining usablje || fe
message
preferredName @d e : Al anrmnachricht| f¢r
ver bl eibende Restnutzungsdauer
definition @en: Message to be displayegd v
alarm regarding predicted remaining usef.?
rai sed
definition @de: Nachricht, die bei| Ausl °s
Al arms bez¢gglich der vornhergesagten
ver bl eibenden Restnutzungsdauer angezegigt
description @en: Message to be dislplayed
predicted remaining useful l'ife is exgeec
description @de: Nachricht bei l berschrei
vorhergesagten verbleibenden Nutzungsgdaue

angezeigt wird
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[ ML P] [ 1 RI] [ -] [0. | 1]

preAIertVaIu(Qttps://example.com/|ds cd/ 0281 _8013_5037
preferredName @en: Pre-al ert val ue
preferredName @d e : Voral ar mwer t
definition @en: Pre-warning duratifon n
relevant wunit before remaining useful | 1if
exceeded
definition @de: Vorwarndawuer in
verschl ei Crel evanter Einheit vor Eintypitt
i berschreitung verbleibenden Restnutzungs
description @en: Pre-warning duratfion|in
relevant wunit before remaining useful I i f
exceeded
description @de: Vor warndauer in
verschl ei Crel evanter Einheit vor Eintypitt
i berschreitung verbleibenden Restnutzungs

Table 22: Specification of SMC " Al ert After Exce

i dShor't $OHUWSIWHU([FHHGLQJ5HPDLQLQJ8VDEOH/LIH

Cl ass Submodel El ement Col |l ecti on

semanticld [IT'RI'] https://example.com/ids/cd/ 123|4_4

i sCas e Of -

Al Il owDuplicatles

Parent SMC ListPreAlerts

Expl anati on Definition of an alert in case of ex|cee
Definition eines Alarms im Fall der |} be

[ SME typel] semanticity = [idType]lvé[valueTypcard.

i dShort Description@en exampl e

[ Event] [ 1 RI'] [ -] [O0. | 1]

Al ert Event https://example.com/ids/cd/ 1564_4151|_50
preferredName @en: Alert event RUL elxce
preferredName @de: Al armevent bei RUL
i berschreitung
definition @en: Al ert event in case |of
remaining useful i fe
definition @de: Al armevent, wenn die nu
Restl ebensdauer ¢berschrnitten i st
description @en: Definition of an evient
case of exceeding remaining useful Ii fe

45



I nter Oper a | Specification Submodel Predictive M
description @de: Definition eines Evient
ini ziiert wi r d, wenn die nutzbare Relst]|
icberschritten ist

[ ML P] [ 1 RI'] [ -] [O0. | 1]

Al ert Message https://example.com/ids Fgrdégi5é%,[0€é191_40
preferredName @en: Remaimémai nismadp | @ slaibd
message Iife
preferredName @d e : AIar?n)ﬁ%%%??% ?n’f¢r

. Vorhergesagti
verbleibende Restnutzungsdaueér:

ver bl ei bendep

definition @en: Message MN@t bengssapbayed
alarm regarding predictegdbeemahmniinge v @¢
rai sed
definition @de: Nachricht, di e bei Alu s |
Al arms bez¢gglich der vornhergesagten
verbleibenden Restnutzungsdauer ngelzei
description @en: Message to be displjaye
alert regarding predicted remaining |use
rai sed
description @de: Nachricht die bei Eirre
Al arms im Zusammenhang mit verbl i belnde
Restnutzungsdauer angezeigt wird

[ Property] [T RDI'] 0173-1#02- AAW598#p0N1 i[o..l]

Mai ntenanceRel|gpurierfeedr r edName @en: MaintNwabnergsceauwepmr ed
preferredName @de: Wartu‘ﬁ%eresr?rc')rr'dtetr rl'@%'
definition @en: Mai ntenance required
definition @de: Wartung erforderlich
description @en: Mai ntenance requirel|d
description @de: Wartung erfordenl iclh
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3.5 Properties of the SMC LastMaintenanc:¢
Tabl e 23: Specification of SMC '"Last Maintena
i dShor't /IDVWODLQWHQDQFH5HOHYDQW(YHQWYV
Cl ass Submodel EIl ement Col |l ecti on
semanticl d [IT'RI'] https://example.com/ids/cd/ 6555
i sCaseOf -
Al l owDuplicates|-
Parent SMC RemainingUsefulLifePrediction
Expl anati on Wear relevant information about | ast
wear relevant information about | ast
[ SME typel] semanticity = [idType]lvdg[valuelcargd.
i dShor't Description@en exampl
[ SMC] [ 1 RI [ -1 0.
LastMaintenanceEhvtetnptS://example'Com/'ds cd/ 8310_5151_
preferredName @en: Last | maintenance e
preferredName @de: Letztter Wartungsvo
definition @en: Wear relevant |infar ma
|l ast maintenance event
definition @de Verschl ei Crel evantfe |
zur |l etzten Wartung
description @en: We ar rel evant infform
|l ast maintenance event
description @de: Verschlei Crellevante
Informationen ¢ber die letzte Wartung
[ SMC] [ 1 RI [ -1 0.
Last RepairEvent https://example.com/ids/fcd/5240_5151_
preferredName @en: Last |[repair| event
preferredName @de: Letzte Repajratur
definition @en: We ar relevant i nfor ma
|l ast repair event
definition @de: Verschlei Crelevante |
zur |l etzten Reparatur
description @en: Wear relevant| inform
|l ast repair event
description @de: Verschlei Crellevante
Informationen ¢ber die letzte |Reparat
[ SMC] [ 1 RI'] [ -] 0.
LastRepIacementEhvtetnptS://example'comllds cd/ 0170_5151 _
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preferredName @en: Last [repl aclemen
preferredName @de: Letztte Ersetzun
definition @en: Wear relevant |infao
|l ast replacement event
definition @de: Verschlei Crelevant
zur | etzten Ersetzung
description @en: We ar rel evant i nf
|l ast replacement event
description @de: Verschlei Crellvan
I nformationen ¢ber die letzte [Erse

[ SMC] [ 1 RI] [ -]
Initialoperationhttps://example.comllds cd/ 4090 _51
preferredName @en I nfonmati on| on
operation
preferredName @de: I nfornrnmati onjen Z
Erstinbetriebnahme
definition @en: We ar relevant i nfo
inital operation
definition @de: Verschl ei Crel elvant
cber die Erstinbetriebnahme
description @en: I nformation apbout
operation
description @de: I nformationen| ¢be
I nbetriebnahmezeitpunkt
Table 24: Specification of SMC "Last Mai
i dShort /IDVWODLQWHQDQFH(YHQW
Cl ass Submodel EIl ement Coll ecti on
semanticl d [ 1 RI'] https://example.com/ids/ cd/ 8
i sCaseOf -
Al l owDuplicates]|-
Parent SMC RemainingUsefulLifePrediction
Expl anati on Wear relevant information about | a
Verschl ei Crelevante I nformationen
[ SME typel] semanticity = [idType]Jvée[value]car
i dShort Description@en exampl
[ Property] [1 RI'] [ -1
I_astMaintenanceEhvtetnpts\/:all/ueexample.comllds/cd/3374_21
preferredName @en: Operation tjf me
relevant unit
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N
D
—
>

preferredName @de: Betriebs
verschlei Crelevanter Einheit

definition @en: Val ue of operation ti
rel evant uni t, e. g. ti me, operjatiaon c¢
et c.
definition @de: Wert der Betrilebszeit
verschlei Crelevanten Einheit, z . B. Ze
Wegstrecke, etc.
description @en: | ast mai ntenance |eve
value in the wear relevant unift, e.g
cycl es, di stance, et c.
description @de: l etzte | Wartung in
verschlei CGrelevanter Einheit, z.B. Ze
Wegstrecke, etc.
[ Property] [ 1 RDI ] 0173-1#02-ABF198#[0t0ilme] [ 1
Last Mai nt enanc e Epreenft rart eedTN amee @e n: time|stamp |(date a
preferredName @de: Zeitstempel (Datum
Uhrzeit)
definition @en: mark attributed tao an
means of a specified timescal e expr e
date and a ti me
definition @de: Mar ki erung, zugeordne

o]
Moment mittels einer spezifischen |Zei
ausgedr ¢ckt als Datum und Uhrzeit

description @en: time stamp (date |and
mai ntenance

description @de: Zeitstempel (Datum u
der |l etzten Wartung
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Tabl e 25: Specification of SMC "Last Repai

i dShort /IDVW5S5HSDLU(YHQW

Cl ass Submodel El ement Col |l ecti on

semanticld [ITRI'] https://example.com/ids/cd/5240_5

i sCaseOf -

Al l owDuplicati|es

Parent SMC RemainingUsefulLifePrediction

Expl anati on Wear relevant information about | ast re
Verschl ei Crelevante I nformationen ¢ber

[ SME typel] semanticity = [idType]lvalu[valuelcard.

i dShor't Description@en exampl

[ Property] [ITRI'] https://example.com/[[d§/ cd] 33741]2

Last Repair Evemtr\eadflewer edName @en: Operatijon time in we
uni t
preferredName @de: Betriebszeit n
verschlei Crelevanter Einhegit
definition @en: Value of dgperation t|i me
uni t | e. g. ti me, operation cycl es, di st
definition @de: Wer t der Betriebszeilt
verschlei Crelevanten Einheit, z.B Zleit
Wegstrecke, etc.
description @en: | ast repair event as a
wear rel evant uni t , e. g. tfi me, oper atio
et c.
description @de: | etzte Reparatufr in
verschl ei Crel evanter Einhegi t, z. B. Zeit
Wegstrecke, et c.

[ Property] [T RDI'] 0173-1#02-ABF198#0QLti me] [ 1

Last Repair EvemtrkateerTriedeName @en: ti me stamp (date |and
preferredName @de: Zeitstempel (Datum u
definition @en: mar k attrijbuted o an
of a specified timescale, |expressed |as
ti me
definition @de: Mar ki erung, zugeordnet
Moment mittles einer spezifischep Zeits
ausgedr ¢¢ckt als Datum und |Uhr zei
description @en: time stamp (date anld t
mai nt enance
description @de: Zeitstempel (Datum jund
|l etzten Wartung
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Table 26: Specification of SMC Last Repl act

i dShort /IDVW5HSODFHPHQW(YHQW

Cl ass Submodel EIl ement Col |l ecti on

semanticld [TRI'] https://example.com/ids/cd/ O01f70_"

i sCaseOf -

Al l owDuplicat es

Parent SMC RemainingUsefullLifePrediction

Expl anati on Wear relevant information about | ast r e
Verschlei Crelevante I nformationen ¢ber

[ SME type] semanticity = [idType]lvalu([valu(card.

pel

i dShort Description@en examp

[ Property] [TRI'] https://example.com/|lifdgd/ cd/ 33[78] :

Last Repl acementpEvdrtrValdNeame @en: Operatijon time in we
unit
preferredName @de: Betriebjszeit |[in
verschl ei Crel evanter Einhe|it
definition @en: Val ue of operatijon t i me
unit, e.g. time, operation cycles, dist
definition @de: Wert der Betriebszejt i
verschlei Crelevanten Einhelit, z. B. Zei't
Wegstrecke, et c.
description @en: I st repllacement epyent
the wear relevant wunit, e.|lg. time, Dpper
di stance, et c.
description @de: |l etzte Er|jsetzung in
verschl ei Crel evanter Ei nhel|i t, z .|B. Zeit
Wegstrecke, etc.

[ Property] [l RDI'] 0173-1#02-ABF198#00(1Iti me [ 1

Last Repl acemenpEvdmrtr redName @en: time stlamp (date| an:

DateTi me preferredName @de: Zeitstempel (Datum 1
definition @en: mark attrilbuted |to @an i
a specified timescale, expressed as| a
definition @de: Mar ki er un g, zugeordnet
Moment mittles einer spezilffischen Zgit:
ausgedr ¢ckt als Datum und Uhr zei|t
description @en: time stamp (date and t
mai ntenance
description @de: Zeitstempel (Dat um| unc
l etzten Wartung
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Table 27: Specification of SMC "lni ot

idShort ,QLWLDO2SHUDWLRQ

Cl ass Submodel EIl ement Col |l ecti on

semanticl d [ 1 RI] https:// example.com/ids/cd/ 409

i sCaseOf -

Al |l owDuplicatyes

Parent SMC RemainingUsefulLifePrediction

Expl anati on I nformation about date of initial op
I nformationen ¢ber den I nbetriebnahm

[ SME type] semanticity = [idType]lvalu[valuejcar

i dShor't Description@en exampl

[ Property] [I'RI'] https:// example.com/[[d$/ cdf 337

I nitial Oper atl|ipareHwe rteMddNlaume @en: Operatijon time in
uni t
preferredName @de: Betriebszeit 1in
verschlei Crelevanter Einheit
definition @en: Value of operation t
uni t , e. g. ti me, operation cycl es, d
definition @de: Wer t der Betriebszei
verschlei Crelevanten Einheit, z.B z
Wegstrecke, etc.
description @en: value of |wear relev
ti me, operation cycl es, dij]st ance et
operation, in general zero
description @de: Wert der |verschlei C
z. B. Zeit, Betriebszykl en, Di stanz,
der I nbetriebnahme

[ Property] [ 1 RDI ] 0173-1#02- ABA683#001Ldat e]

Initial Oper atliporeDeaetra edName @en: initiall operation
preferredName @de: Datum der ersten
definition @en: dat e, when the machi
on the first time after it has | eft
definition @de: Dat um, an |[dem di e Ma
Ma | eingeschaltet wur de, nachdem|si e
Herstellerwerk verlassen hat
description @en: initial operation d
description @de: Datum der ersten | n
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4 Usage as Submodel EI emen

4.1 Properties of the Submodel APredict i\

Due to the fact t hat PredictiveMainenance can be

i ssues, the specified SMCbds in section 3 can be
parent Submodel can utilize standardized means o
The submodel can be used to provide PM relevant i
l'ine as well as provided by PM software applicat
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Annex A: Expl anations on wused
Gener al

The used tables in this document try to outline i
convey al/l information on Submodels and Submodel
definitions are given by a separate file in form

its el ement s.

Tables on Submodels and Submodel EIl ement s
For clarity and brevity, a set of rules is wused
Submodel EIl ement s.

T The tables follow in principle the same conv
T The table heads abbreviate 'cardinality"' wit
T The tables often place two informations in d
case, t he first i nformati on i s mar ked out b
information. A speci al case are the semanti cl

(type) (local)[idType]val ue.
T The types of Submodel El ements are abbreviate

SME type Submod/ EIl ement type

Property Property

ML P Mul ti LanguageProperty

Range Range

Fil e File

Bl ob Bl ob

Ref Ref erenceEl ement

Rel Rel ati onshi pEIl ement

SMC Submodel El ement Col |l ectli on

1 I f an idShort ends with "{00}', this indicat
deci mal digits, i n order to mak e t he i dShor
choosen, as long as it is unique in the paren

T The Keys of semanticld in the main section f
[I'RI'Thttps://admin-shell.io/lvdi/ 2770/ 1/ 0/ Docu
(typically "ConceptDescription” and "(local )"
to be set accordingly; see [6].

T | f a table does not contain a column with "y
share the same parent. This parent is denoted

1 Mul ti -l anguage strings are represented by th
the | SO 639 | anguage code: exampl e@de.

i The [valueType] is only given for Properties
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