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“The Life Of An Electric Motor”
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The Life Cycle Accordlng to IEC 61 346 4

Situation

-

. K. ____-_Q _____

Object

Function
specification FR

Component
Specification CS

Product
Specification PS

Individual log IL

Physical specimen

The object motor~ / - . . Real, in service
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“The motor” in daily language . - Planned, historical record
etc.

Both objects and specifications have individual lifecycles!
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Electric Motor Lifecycle Objects and Process

- Environment | |
- HAZOP Driver at
- Maintainability Tag xxxx Tag xxxx
- etc Design Case 3
Functional
External requirements Location Process/performance
requirements
Procurement Electric Motor
Package suitable for
MMMM Tag xxxx
Consolidated
Requirements
Package
Specification Conformance
MMMM Model X SIEMENS 1MA3133-4NA86
Variant Y SIEMENS 1MA3133-4NA86-Z K52+Y54+Y82
Dota Shaot for Conformance
Operational Data Al o

for 123456

Variant Y
Serial # 123456 SIEMENS 1MA3133-4NA86-7Z K52+Y54+YS82#123456

Both objects and specifications have individual lifecycles!
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Electric Motor Lifecycle Objects, simplified to cover only
the objects that are currently of interest to us

Driver at
Tag xxxx

Functional
Location

Electric Motor
suitable for
Tag xxxx
Consolidated
Requirements

Conformance

Model X SIEMENS 1MA3133-4NA86
Variant Y SIEMENS 1MA3133-4NA86-Z K52+Y54+Y82

Conformance

Model X

Variant Y
Serial # 123456 SIEMENS 1MA3133-4NA86-7Z K52+Y54+YS82#123456

All objects and specifications have separate lifecycles!
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Electric Motor Lifecycle Objects, with entity types

Driver at

Tag xxxx

functional_physical_

! Functional
object

Location

Electric Motor
suitable for
Tag xxxx
Consolidated
Requirements <> temporal_whole_part

class_of_inanimate_
physical_object

Conformance

Model X SIEMENS 1MA3133-4NA86
Variant Y SIEMENS 1MA3133-4NA86-Z K52+Y54+Y82

class_of_inanimate_
physical_object
Conformance

Model X
Variant Y
Serial # 123456 SIEMENS 1MA3133-4NA86-7Z K52+Y54+YS82#123456

materialized_physical_
object
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Electric Motor Lifecycle Objects, with entity types and

proposed “names”

Functional Object

Driver at

Tag xxxx

functional_physical_
object .
Location

Electric Motor
suitable for
Tag xxxx

Specification Object Class

The examples in this
tutorial is mainly from
this types of classes

class_of_inanimate_
physical_object

Manufactured Object Class
' Model X

But the methods are equally Variant Y
applicable to all other cases,
the key is to know what type

of object you are considering

class_of_inanimate_
physical_object

Model X
Variant Y
Serial # 123456

materialized_physical_
object

Serial Numbered Object

This may not always be true, but it
is the object you can touch and
identify if you want

Functional

Consolidated
Requirements <> temporal_whole_part

Conformance

Conformance

l Specialisation

}

&

Classification

Relationship

SIEMENS 1MA3133-4NA86
SIEMENS 1MA3133-4NA86-Z K52+Y54+Y82

SIEMENS 1MA3133-4NA86-Z K52+Y54+Y82#123456
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Entity types required to describe the aspects of

P
. .

“The life of an electric motor” presented here

® We have seen the need for

e functional_physical_object Individual object

e class_of_inanimate_physical_object  Class

¢ materialized_physical_object Individual object

e Specialisation Between classes

e (lassification Between levels

e temporal_whole_part Individual relationship

® There are more Iin other contexts
e Most of these will covered in due course (but not here)

(Level 0)
(Level 1)

(Level 0)

(Level 1,2 etc)
(Level 0 to 1 etc)
(Level 0)
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RDL Explorer - Microsoft Internet Explorer provided by Det Norske Veritas

File Edit View Favorites Tools Help

© HMR®G

&) Back

Address ’-Q'I http://193.212.132.108/apps/rdsclient.html

/’_7 Search *Favoﬂt&s & ;2' g

»

v|E)Go : Links

Address ' http://193.212.132.108/rds/

| @ Log out Magne Valen Sendstad

4 v o | v| [E]SIEMENS 1MA3133-4NASS

Search | *SIEMENS* J-Search | ) SIEMENS 1MA3133-4NABG-Z KS2+Y54+Y82
[] Acvanced search <& z|CLASS OF INANIMATE PHYSICAL OBJECT [ External references | i Search global
": - 25 I RDL Designation : SIEMENS 1MA3133-4NAS6 2
e e PCAID : RDS3636146
Search result - 93 Hits G99 Creation Date : 2002.06.05
.. RDL Designation Entity type Creator : uB2237
SIEMENS FRAME SIZE CODE 317 CLASS_OF_INA... |~ | | Registration status : Incomplete
66/SIEMENS FRAME SIZE CODE 83 CLASS_OF _INA... i A
_r DL Definition : A Siemens 1MA mator 1MA3133-ANASE.
7|SIEMENS FRAME SIZE CODE 90 CLASS_OF_INA... ROL ¢ ,S'e Ens otor code TMA3133-4NASE
68|SIEVMENS FRAME SIZE CODE 96 CLASS_OF_INA... L Note(s) : Siemens Catalog M11 v
£9|SIEMENS FRAME SIZE CODE 163 CLASS_OF_INA... i‘! -
SIEMENS FRAME 1LA3 163 CLASS OF INA... | || [JFkstrelaton J5econd relation
71|SIEMENS FRAME SIZE CODE 164 CLASS_OF_INA::: [ E CLASS _OF_INDIRECT _PROPERTY.class_of_possessor (16) ~ "he SIEMENS 1M43133-4NAB6 (4)
SIEMENS FRAME SIZE CODE 166 CLASS OF INA... bed 5 BREAK DOWN TORQUE MULTIPLIER: 3.7 1 (@) # || CLASS_OF _ARRANGEMENT_OF _INDIVIDUAL.class_of_whole (1)
73|SIEMENS ELECTRICAL ROTATING MACHINE FRAME |CLASS_OF INA... TR ORY WEIGHT: 53 kg (0) = Eo| CLASS_OF_ASSEMBLY_OF _INDIVIDUAL class_of_whole (6)
SIEMENS FRAME SIZE CODE 353 oL ASSFOF_INA.., = %5 LOCKED ROTOR TORQUE MULTIPLIER: 3.3 1 (0) % BEARING 6208 22C3 (0)
75|SIEMENS FRAME SIZE CODE 355 CLASS OF INA... e 5 NUMBER OF ALLOWABLE CONSECUTIVE COLD STARTS: 31 (0) e &2 pEARING 6208 ZC3 ©
SIEMENS FRAME SIZE CODE 70 CLASS OF INA... s 335 NUMBER OF ALLOWABLE CONSECUTIVE HOT STARTS: 2 1 (1)} B 3 SIEMENS FRAME SIZE CODE 133 (0)
77|SIEMENS FRAME SIZE CODE 73 CLASS_OF INA... = 9 RATED CURRENT: 14 4 (0) ey 5 S5T NAME PLATE (0)
SIEMENS 1IMAS106-4CAB1-Z K46+Y82 CLASS_OF_INA... 3 RATED EFFICIENCY: 87 % (0) % TERMINAL BOX SIEMENS TYPE GK 230 (1)
"OF | ey &3 RATED FREQUENCY 50 HZ (1) — -9 THERMOPLAST COOLING FAN (SIEMENS CODE 1LY7 028) (0)
B 5 e $3 RATED OUTPUT AT DUTY TYPE S1: 7.8 kW (0 CLASS_OF_IDENTIFICATION.represented (1)
T el | [l G o
= 5 o , wRATED TORQUE: 45 N.m (0 N
g}gﬁg ik,f::fg%’;fﬁl Z ¥R g:::gg—g-iﬁ:“' -8 %5 SOUND POWER LEVEL AT NOMINAL LOAD: 74 d& (0)
04|SIEMENS 1MA7133-4BAEE CLASS OF IN A"' -. SOUND PRESSURE LEVEL AT NOMINAL LOAD: 62 d& (0)
EEVENS IO OR SR R -8 $3 STARTING CURRENT MULTIPLIER: 7.7 1 (0)
@sxew&m iLA MOTOR CLASS_OF _INA... 38 TEMPERATURE RISE: 100 degC (0)
S TR CLASE OF INA %8 TIME CONSTANT MULTIPLIER: 1.6 1 (0)
EISIENENS 1LG MOTOR CLASS_OF INA... =[] SPECIALIZATION.subclass (7)
S TEVENS IMAGTS4BCET S Ace OF INA % 3 ELECTRICAL ROTATING MACHINE 1500 RPM AT 50 HZ (3)
SISIEVENS MOTOR CLASS ASe OF (e w8 $3 ELECTRICAL ROTATING MACHINE DELTA CONNECTED 400 YOLTS (2) —
= e &3 ELECTRICAL ROTATING MACHINE STAR CONNECTED 690 VOLTS (2)
SIEMENS CODE CLASS CLASS_OF_CLA... o gmpaelia gl p e
|G2ISIEMENS CLASS CLASS_OF CLA... | ¥ o el Al e Sl G [
AV AY

ROL Explorer 1.6.2

Memory (Available/Total) 12,55 Mb /30,37 Mb|

& Applet ictoffice.ui.OBMainAppication started
LR

i4 start

Bn

box.. | B RE:U.. | phAgen.. -JRDL.. | %§0809..

% 0809...

 Internet

B0 7 ¥ | o7:05

NC & )
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class_of class_of

class_of class_of r

class_of class_of

individual + elationship + individual +
T ) L EEEE e e s
)/ ./ SAAB car types have ,/
> > SAAB engine types > _
Class (of class) Level 2 SAAB car type SAAB engine type
(metaclass)
i class_of_irldividual i i class_of relationship + i i class_of_irldividual i
II _____________________ Il. ______________________ 1 ,I____________________.:
/ SAAB 900 have /
/ V'l SAAB 2.0 16V v
o \ 49 /A{’ Turbo engines  SAAB B202
Class (of individual)  Level 1 SAAB 900 Q 2.0 16V Turbo
engine
Ir______'b_l___-i TR l"""""-l')l' """ !
possible | . . : . possible !
| _individual + | | relationship + | | _individual + |
J I Fmm T
/ v /,
. \ V4 Y v
Individual Level O BN 90361 O #1234-56789

l = Classification (pointing at the member)

NOTE - Language and notation here is non-normative
I ——
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General

Class (of class)

Class (of individual)

Individual

Level 2

class_of class_of
individual +

lass_of class A

class_of class_of r
elationship +

/
lass_of class_of

class_of class_of
individual +

Class_of class B

+ +
e T e B I
// v// //
v [ Class R (V>
Level 1 Glass1 S kc‘la,ss 2
| possible | A \ possible |
| _individual + | | relationship + | | _individual + |
J I Fmm T
/ v /,
\ AN
v [ v
Level O #123 O #456

G = Specialisation

l = Classification (pointing at the member)

NOTE - Language and notation here is non-normative
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class_of class_of
individual +

class_of class_of r
elationship +

/
lass_of class_of

Class_of class B

NOTE ! class_of individual ! | |
| H i class_of _relationship + |
Classes of Class always “Specialise” other oo R B S :
Classes of Class / v /
\ & /> X ClassR /Y
AND Class 1 3 Class 2
Classes always ”"Specialize” other Classes U
AND
“Classification” applies between levels | possible | T
| individual + I ! relationship + !
BUT - R '
/ p
One shall not “classify” across levels, i.e. from v ¥ v x v
Level 0 to Level 2 #123 & #456

G = Specialisation

l = Classification (pointing at the member) Part 2 DM entity types !

NOTE - Language and notation here is non-normative
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What RDL usage rules do we need ?

When to use levels 0, 1 & 2 (Individual, Class and Class of Class)
when mapping (pointing) to an RDL Item from a business domain, and
when proposing and linking a new RDL Item to existing content.

What level of "specialization” is appropriate when doing this.

e (Appropriate covers usual questions of efficiency, economy, manageability, ...
normalization, referential integrity, versioning, etc ... What to persist where,
when.)

e (Appropriate applies to both RDL content management and project content.)

The "methodology” will describe "THOW'?” to relate business content to these
resources.
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What RDL usage rules have we discovered so far ?

® A MANDATORY relation for an individual is to classify it.
(To say using a Classification relation which Class it is a member of.)
(That Class should be as specialized as possible / appropriate)

® A MANDATORY relation for a Class is to specialize it.
(To say using a Specialization relation which Class it is a subtype of.)

¢ A MANDATORY relation for a Class of Class is to specialize it.
(To say using a Specialization relation which Class of Class itis a
subtype of.)

® An OPTIONAL relation for a Class is to classify it.
(To say using classification which Class or Class it is a member of.)

® A MANDATORY relation for any object is to identify it ... Etc ...
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ISO 15926 & Classification Systems

Level 2 Classification systems

classes _ _
- Business dependent views

- Many are in use

A : - Overlap
SO N A - Used for grouping
ATun oy N A NB!! Implemented as a
ST N Level 2 structure
N S T N Extensively used to record
! o \ AT e Level 1  options and limitations for
' Y \ classes role fillers
RDL standard structure
- Ontology
- Independent of a particular
view

- Supports any views
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Business Benefits ERP/ Business Access

UNSPSC
pump types ICS
pump types

Project A
ump types

AN
LA R\
U] l\‘\\\
1 Pa
7 \ ~ \
P LAY
PR TR
[ \ N I \ -
1 \ \ AN ]
1 1 N / \
'y, ) | IR N p 1 \
!/ \ \ N 1 \
/ 1 1 \ !
I} 1 \ \ v 1 \ \
/ f \ \ A 1 \ /’l /
1 I \ \ N \ \ PR
i U 1 / DAY R
1 \ \ ] N 3 27
/ 1 \ \ “ \ s I ngn =
1 / . ’
/ 1 \ N N / (B
’ I \ / [N
! \ \ 1 1 \// AN I
/ 1 1 \ x A\ W4 1 \
/ I . \ N \ - A T
A Y
/ N X v 3 /N T
/ I \ I s \
1 s /7 1 \
/ I} \ RN - | A
7’ /7 ~ ] \
/ 1 \ / \
! < ! 4 N I \
/ \ i W\ \
1 (4 A\
4 S Pump
1 \
! \
Ny
Ny \

A Both held within
the same RDL
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Other Industries ERP/ Business Access

NS-EN 14351-1:2006+A1:2010
NOBB door type

XXX Door types

LA R\
U] l\‘\\\
,’l (R < P
P LAY
PPy oy
[ \ N I \ -
1 \ AN ]
[ \ N / \
AR A ;! \ I
!/ \ \ N 1 \
/ 1 1 \ !
I} \ \ v 1 \ \
/ ! \ \ A 1 \ . /
¢ ! [ \ N \ R
/ 1 1 \ \ U N \ PGV Y
/ ! 1 \ \ I, “ NP // I ngn =
N R NP G ecifications
7 1 1 \ 7 Ny I\
\ 1 N .
/ ! 1 \ v, U v/ [
/ 1 1 \ \, L7 A [
1 I . \ S ,¢‘| 7N T
/ 1 \ - ’ \ I \
’ 1 \ ] . 1 DR
1 1 \ -, /7 N I \
/ h \ ! - 1 / N
/ \ i W ! \
1 ’d A\ \ D
7/
v . ' ' oor
| ‘\
v, \
Ny \

A Both held within
the same RDL
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Symbols for instance data modelling

Classes Relationships

N;lme
[ Name ] Level 2/Class of class + class of class of relationship Superclass

(Rounded corners) coicoi4— Entity type (when relevant) Specialisation
coicol<+— Entity type (when relevant) Subclass

Name
Name Level 1/Class of individual é class of relationship \l/CIass

(Square corners) coicor+— Entity type (when relevant) S!:sjlflcatlon

coipo<+— Entity type (when relevant)
RDS Identifier/URI

# Level 0/Individual ——— relationship
colPo<+— Entity type coicol<+— Entity type (when relevant)
e M
\ J
Exist in RDL Tobeadded  Tobedeleted  To pe modified I XH00KX
to RDL from RDL

Object in focus
(Class or individual)




