THE GRAND MODEL

Why Reference Designations are Key
to a Modern Organization

It's all about creating a common language ™

Systems Engineering A/S
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/ THE MISSION

a common language
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Easy to scale

@ IEC 81346:2022

Hard to learn Easy to learn
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/ HOW DOES IT WORK?

1. Simple syntax to handle unlimited complexity
2. Proper classification framework with definitions

3. Allowing multiple structures and viewpoints



BUILDING A REFERENCE MODEL



/THE PREMISE: SYSTEMS THINKING

The common language for engineers




/THE 11 HUMAN BODY SYSTEMS

n

Integumentary System Muscular System Skeletal System Cardiovascular System Nervous System Respiratory System

°He}

Digestive System Urinary System Reproductive System Endocrine System Lymphatic/Immune System




SYSTEM MODELLING

How to model a system easily



/ LEGO MODEL

10 pcs.




LEGO MODEL

2083 pcs.




/ LEGO MODEL

2083 pcs.

More elements -> More details



COMMON LANGUAGE FOR SYSTEMS

Making a model any engineer can refer to: The Reference Model



reference model

an informative representation
of an object, person or system
for reference purposes



/SYSTEM REFERENCE MODEL

Combining “systems thinking” with “reference” and “model”

More elements

provides
more details f

Syntax to address
any system
or system element

¢

Not made with LEGO bricks
but “SYSTEM” bricks
defined by ISO/IEC 81346
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HOW 81346 WORKS ISO/IEC 81346

Standard Series




/ THE 81346 SYSTEM LIBRARIES

Different tables for different systems in different industries

Basic Power Construction Manufacturing Vehicle System
systems systems systems systems systems processes
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for

27



THE ISO/IEC 81346 STANDARD SERIES

The common language systems
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THE 81346 “BOX OF SYSTEMS”

LEGO CITY: Fire station
(60125)

Vehicle storage Facility system
system

Mobile extinguishing
system

Prime
systems
i Revolving door Staircase
Helipad system ~
P: . Y system Gat@isystem 5}. system
. =5 :#73 -.‘/“ Baseframe
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lllustrations used with kind permission from LEGO System A/S



RDS-PS (81346-10) BOX OF POWER SYSTEMS

Prime
systems

Technical
systems

Component systems

Wind turbine generator
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HV transformer Main shaft system
system
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Generator
system
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Gear system

%

Control
system



| SYNTAX

hb@syseng.dk

SN

Receiver Separator Domain



RDS 81346 SYNTAX

The 81346 reference designation syntax

COEE (T [T

Defines from which aspect the Defines the system type and Running number to distinguish
system is viewed. relative size/complexity. from other systems of the same
class within the same parent

system

B Functional
. Product
Location

/% Type

Prime system

Technical system m

Component system

Reference designation example

=M1=MS1=ULN1

Thrust system — Combustion engine system — motor block



MY ENTRY POINT
TO SYSTEMS ENGINEERING

This is where we always recommend new beginners
to start with systems engineering: The system breakdown model




/MAKING A SYSTEM REFERENCE MODEL
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Implicit knowledge

()l =A1 Wind wrbine ganerator system

(—P, =JE1 Panel system

=KKT Y system

(=

(ST

SMAAT Yaw drive systemn

=MAAT Yaw motor 1

=QAB1 Circuil breaker - mator 1

=WDBY Coble-motor 1

=MAAZ Yaw motor 2

=QaB2 Circull breaker -motor 2

=WDBZ Cabié - molar 2

=MAAT Yaw mel tor 3

=WDB3 Cable - motor 3

=QAB3  Circull breaker - mator 3

Yaw lubrication system

=QAB1 Circult breaker

=GPA1 Lubrication purnp

=WOB1 Power cable

Product

=t B

=8 |

B2 X

Wind turbine ganerator system

~JE1 Yaw cabinet assombly -

|—  -CMB1 Cabinet

— -seB1 Fan

f—  -HOB1 i fiter

t—  -BMAT Humidity wansmitter

~— f—  -QAB1 Circw brea) "

{—  -0AB2 Circun breakes - motor 2

{—  -0AB3 Circun bresker -motor 3

L -0AB4 Circunt breaker - ubrication

KK Yow assembly

-RIT Rotar assembly

Relations knowledge

System breakdown model = The 81346 system reference model




/SYSTEM REFERENCE MODEL

Using the ISO/IEC 81346 common language for systems

é} =M1 Thrust system @ -— M 1

El}—. =WQ1 Traction system

@ =EQ1 Engine cooling system

6)—' =GP1 Fuel system

G)—. =ML1 Steering system

=M1=MS1

1 =HQ1 OQil filter system

— =MMD1 Pistons

— =QMB1 Valves

L =ULN1 Motor block ® =M1=MS1=ULN1

— =WQA1 Crank shaft

— =WQB1 Timing belt

GF)_I =TL1 Gear system




/SYSTEM REFERENCE MODEL

(l)— =M1 Thrust system

=WQ1 Traction system
=EQ1 Engine cooling system

=GP1 Fuel system

=ML1 Steering system
C =MS1 Combustion engine system H

—  =HQ1 Oil filter system

— =MMD1 Pistons

— =QMB1 Valves

— =ULN1 Motor block

i "War1 Crank shaft Mechanical engineer Electrical engineer

'— =WQB1 Timing belt

C‘} =TL1 Gear sysiem




OUTPUT FROM 81346

Selected 81346 offers (i.e. what can you use it for)



/ WHAT 81346 OFFERS BY Al

| asked Al what 81346 offers, and this is the response:

1.Reference Designations: Structured identifiers for systems, components, and assets.
2.System Architecture Models: Clear, hierarchical representations of complex systems.

3.Cross-domain Consistency: Unified naming and classification across electrical, mechanical,
software, and civil domains.

4.Digital Twin Enablement: Foundational structure for interoperable digital representations.

5.Improved Lifecycle Management: Better traceability from design to operation and
maintenance.



TRANSITIONING TO RDS 81346



/WHERE TO BEGIN...

Its about the transition




/WHERE TO BEGIN...

Its about the transition

 Assess legacy systems
= Start small

= Prioritize areas




Which argument do you think
resonates most with leadership
when adopting RDS

@ The Slido app must be installed on every computer you’re presenting from Slido


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

{WHERE TO BEGIN...

Its about the transition

= Develop rules for application

7,27 “44/?-../—/

 Engage stakeholders

= Pilot and iterate



/DEVELOP RULES FOR APPLICATION

Its about the transition

How to find a code in the library?
% ) 1: Search for the term in the name and examples column
2: Check class definition

Lisn the class corde.

A <D T
Production
platiorm P2 A
A v
- e b . =
@-H
s -
@ =PB1 Fi
. AR
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9 SYSTEMS
@ -=wod Uy
o -we
Functional structure Product structure
@ -818
=]
@ =B
Class g, @ -RNC p-DY FPSO
Transportor <1 URB - Umbiical Riser Bass
iz wRs
2 e Produ
system P {1 =E1 Water injection system
@ =HB1 Pumging system
@-He1 =JB1 Piping systum
P o g Drivis
— @ =Hnd [ 2 water injection templats ZA
Modification nject] Pl
o wa —@ -AA1 Stucture system
KA1 Water injection choks module
i MMA1 Hydraulc ram
—@ -RMA1  Check valve
@ -QNA1  Control Valve In ZA
AULB1 ©
-LE1 Single phasa mater
| @162 Pressuratampscaurs
@ -C1  Pige network
=E1=KA1=QNA3 2 aspects of the same valve:
-E2-KA1-QONA1 Control valve in ZA




/DEVELOP RULES FOR APPLICATION
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/ ENGAGE STAKEHOLDERS

= Do you know your
stakeholders?
= Operation and maintenance
= Engineering and technical teams
= | T
= Procurement and supply chain

= Designate an RDS owner!




/PILOT AND ITERATE
@ ,

O = Define core principles and then

l\ extensions

= Early involvement

= Feedback loops

\ = Make it work one step at a time




/ MAPPING STRUCTURES

vel 1

PBS / FBS

ovel2 evel 3

Legacy

evel 4

1 Company Organization

2l
(Don't designate buildings by
its contents)

[Production Buildings

[Electricalrooms.
|Hydrauiic rooms

arehouses.
IStaff buildnings.
unveliance, Safety, Fire, Gas,
hemical

3Common Plants.

[Pump Stations.
ater Treatment

IHydrogen Plant

|compressed Air Plant

[Recieveing Station LNG

[Fume Treatment

[Slag and Residual Products

[Electric recieving stn, distribution

|Laboratory

4Common System

[Process gas Distribution (02, Ar,
2. H2)

[Gas Distribution (LNG, LBG)
Water Distribution

|Compressed Air distribution
I

team, Hot Water

[Municipal Water, Sewage

[storm Water, Sewage
unvelliance, Safety

Icommunication letwork
[Phones
intercom

[Mobile devices ehicles
[Trains, cars

[other Mobile devices

Sinfrastructure

[Roads and Tracks
ulverts, bridges

'9Cold Mil Complex CMC.

6Raw Materials ron spunge [Receivening Station
IScrap Handling IScrap Yard (ext)
[rransportation (ext)
Drying
IBuckets
[Material Handling Jalioys.
fAdditions
[Consumeables for Production
7Meltshop MSP [SP Commen [Process Cranes
envice Cranes
IDeslagging station
[Refractory Handiing
LLiquid Steel Handiing
Islag Handing
[consumable handiing
lLadle work station
[EAF Common
[EAF#1
[EAF#2
[TLF Common
[LF#
L2
VTD Common
1
VTD#2
'8 Hot Strip Mill HSM Fsm Common
M

[Electical heating
RM area

area
[Run out'Strip cooling

oil Yra
[Coil Transport

MC Common
oil Yard Cold
[Pickiing line
‘ombo Pickling/Cold Rolling Line
|Aneeling/Galvanazing ine
[Packing
oil Yard
oil Transport
|Acid Regeneration Plant

10By-products,

11 Coil Terminal (ext)

=& o

RDS 81346

=M1 Thrust system

(7
b4

OD—D—@
L i a

=WQ1 Traction system

=HQ1 Oil filter system

— =MMD1 Pistons

—  =QMB1 Valves

— =ULN1 Motor block

— =WQA1 Crank shaft

— =WQB1 Timing belt

=TL1 Gear system

/]



/KEEP IN MIND

C = Keep scope tight



/KEEP IN MIND

@o

N

ol

= Keep scope tight

7 = \Visualize results




/KEEP IN MIND

C = Keep scope tight

7 = \Visualize results

8— = Document rigorously




/KEEP IN MIND

= Keep scope tight

= \Visualize results

= Document rigorously

= Engage operators early



/ VISIT WWW.81346.COM

a RDS 81346

° o Get Started

ISO/IEC 81346 Standard Series

81346 Standard Series 81346 Software Get Started Today




THANK YOU
FOR YOUR ATTENTION

W: www.syseng.dk, T:+45 25 94 80 30

Systems Engineering A/S, @sterbrogade 48, 2" floor, DK-2100 Copenhagen DENMARK

It's all about creating a common language ™

Systems Engineering A/S
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