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1. RDS AND SYSTEMS ENGINEERING 
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The ISO/IEC 81346 series 
Industrial systems, installations and equipment and industrial products  

ISO/IEC 81346:2017

ISO/IEC 81346:2009

IEC 61346:1996

IEC 60750:1983

Design

System 

life cycle

IEC 60113-2:1971

Application domain

Manufacturing Operation Phase out / 

recycle
Engineering Installation Maintenance / 

improvements

Diagrams with 

supplementary 

documents

Technical 

documentation in 

general

Technical 

information in 

general

Common ISO/IEC
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RDS 
Reference Designation System 

Not stakeholder 

specific

Scalable for small 

and large projects

Easy to understand 

and implement

International principles 

IT compatible

Life-cycle stable code

The ISO/IEC 81346 series 
Industrial systems, installations and equipment and industrial products  
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The ISO/IEC 81346 series 
Industrial systems, installations and equipment and industrial products  

 

RDS is a common naming convention for systems and their elements 

 

RDS is a system of its own which is used to designate systems and their elements 

 

The output from RDS is a reference designation, also known as a TAG number 

 

 

Part 1+2:  Fundamental rules 

Part 10+12:  Industry specific applications 

 

7 
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The mission 

a common language 
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Business or mission 

analysis process

Stakeholder requirements 

definition process

Disposal process

Technical processes

OFF

System requirements 

definition process

Architecture definition 

process

OFF

OFF

Design definition process OFF

System analysis process OFF

Implementation process OFF

Integration process OFF

Verification process OFF

Transition process OFF

Validation process OFF

Operation process OFF

Maintenance process OFF

OFF

Project planning process

Project assessment and 

control process

Technical management 

processes

OFF

Decision management 

process

Risk management process

OFF

OFF

OFF

Configuration management OFF

Information management 

process
OFF

Measurement process OFF

Quality assurance process OFF

Acquisition process

Agreement processes

OFF

Supply process OFF

Life cycle model 

management process

Infrastructure management 

process

Organisational 

project-enabling processes

OFF

Portfolio management 

process

Human resources 

management process

OFF

OFF

OFF

Quality management 

process
OFF

Knowledge management 

process
OFF

$

OFF

RDS and ISO/IEC/IEEE 15288 
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[Source: ISO/IEC/IEEE 15288] 

Business or mission 

analysis process

Stakeholder requirements 

definition process

Disposal process

Technical processes

OFF

System requirements 

definition process

Architecture definition 

process

Design definition process

System analysis process OFF

Implementation process OFF

Integration process

Verification process

Transition process OFF

Validation process

Operation process OFF

Maintenance process OFF

OFF

Project planning process

Project assessment and 

control process

Technical management 

processes

OFF

Decision management 

process

Risk management process

OFF

OFF

OFF

Configuration management

Information management 

process

Measurement process OFF

Quality assurance process OFF

Acquisition process

Agreement processes

OFF

Supply process OFF

Life cycle model 

management process

Infrastructure management 

process

Organisational 

project-enabling processes

OFF

Portfolio management 

process

Human resources 

management process

OFF

OFF

OFF

Quality management 

process
OFF

Knowledge management 

process
OFF

$

ON

OFF

OFF

ON

OFF

OFF

OFF

OFF

ON

RDS and ISO/IEC/IEEE 15288 
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RDS and ISO/IEC/IEEE 42010 

12 ISO/IEC 81346 

Particularly useful for 

RDS 
(structures & designation) 
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RDS 

Point of synchronization across... 

… data sources & models 

… life cycle 

… stakeholders 

 

Model Correspondance 
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Cooling
Heating

Design
parameters

Design
paramteres

Status 
signals

Status 
signals

Power 
supply,
Status

N/A
Control 
signals

Power 
supply

Control
signals

Power 
supply

Design
parameters

Cooling & 
Heating
System

Ventilation
System

Electrical
System

Control
System

Fr
es

h
 a

ir
 in

le
t

Discharge

Su
p

p
ly

 f
ro

m
 

p
o

w
e

r 
gr

id

RDS 

Model Correspondance 
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RDS designates systems 

System

System 

element

System 

element

System 

element

R
D
S

R
D
S

R
D
S

R
D
S

15 
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2. RDS FUNDAMENTALS 

16 

RDS 
1-2-3 
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Objects and relations 

17 

Part-of Type-of 

Hierarchical 

Pragmatic  

Non-hierarchical 

ISO/IEC 81346-1 ISO/IEC 81346-2 
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RDS Designates Object Occurrence 
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Object individual

holds

81346 RDS

Object occurrence

Object

designates
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Object occurrences & individuals 

19 

Object individual: A sub-system

Object individual: A sub-sub system

Object individual: A component

© www.81346.com 



Object occurrences & individuals 

20 
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Object occurrences & individuals 

[ISO/IEC 81346-1, Table 1] 

21 
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Aspect How the system is viewed 

Structure How system elements are related 
(part-of relations) 

Classification What kind of system elements 
(type-of relations) 

RDS is Aspects & Structure & Classification 

The three core elements of RDS 

© www.81346.com 



ASPECTS 
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=

-

+

Type 1

Type 3

%

Type 2
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Aspects – a way of viewing the world 
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Science 

Park

Northern Habour

New Cross

Caix

Hospital

Clinic City

University
The Opera

College

Central Hill Street

Central Station / København H.

East End Central

Angel Park

Green Road

Castle Road

South Ealing

Kings 

Cross

Stadium

Training HillQueens 

Bridge

Champion Street

Team Road

Stock Exchange

High Court Highgate

Market

Tower Gateway

Airport
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Aspects – a way of viewing the world 

© www.81346.com 



The four RDS aspects 
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Function what a system is designed to do 

Product how the system is built 

Location the intended or actual location of the system 

Type the commonality of systems with common properties 

Structuring based on.. 

© www.81346.com 



Typical terminology 
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Function System, Function, Functional system 

Product System, Product, Module, Assembly, Unit, Plant 

Location Space, Area, Volume, Section, Floor, Room 

Type Type, Design type, Group, Master, Family, Platform 

© www.81346.com 



The four RDS aspects 
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=

-

+

Type 1

Type 3

%

Type 2Product 

Function Location 

Type 
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RDS aspects 

29 

Function what a system is designed to do 

=
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Function what a system is designed to do 

RDS aspects 

TS TT PT

M

TT TS TT PT

M

PTPT

PT

=BPB1

=GQA1

PT

=BPB4

=QMB2

=HQA2

=BPB2

=QMB1

=BTA1 =BTB1 =BPB3

=BPB6=BTA3 =BTB3

=BPB5

=EPB1 =EQB1

TS

=BTA2

=BTB2

=EGC1

=G1

=GQA2

=HQA1
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RDS aspects 
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Product How the system is built 

-
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Product How the system is built 

RDS aspects 
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RDS aspects 
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Location the intended or actual location of the system 

+
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Location the intended or actual location of the system 

RDS aspects 

+2.7

+2.10

+2.9 +2.8

+2.6

+2.5+2.4+2.3+2.2+2.1

+0.2+0.1
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RDS aspects 
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Type the commonality of systems with common properties 

Type 1

Type 3

%

Type 2
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%UPA1 %UPA2 %UPA3 %UPA4

Four point 

contact bearings

Spherical ball 

bearings 

(double row)

Cylindrical 

roller bearings

Spherical roller 

bearings

(double row)

Bearing type 

no.1

Bearing type 

no. 2

Bearing type 

no. 3

Bearing type 

no. 4

Type the commonality of systems with common properties 

RDS aspects 
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Classification A, B, C… 

37 

… so you can recognize objects within and across aspects 
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Uniformat  29 

Other classification systems 

OmniClass 211 
18   doors in Elements 
66  doors in Products 
127 doors in Work result 
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RDS Classification System 

A door is a door! 

1 
… with many properties! 
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Classification by Inherent Function 

some benefits… 
 

a lifecycle stable code 

 
all objects can be pre-coded 

 
simple coding – easy for humans to recognise 
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Class QQC 

Definition 
space access object  
for use by persons 

Class name Door 

Synonyms entrance, exit, … 

Properties 
Material: Glass, wood, steel, … 
Width: 600...2500mm 
Height: 2000…2500mm 

Classification – “A door is a door” 

81346-2 
(2017) 

User 
specified 

© www.81346.com 



Classification: type-of relations 
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Entry class

Sub-class

Sub-class

IEC 81346-2:2017 table 1

IEC 81346-2:2017 table 2
(option)

IEC 81346-2:2017 table 3
(option)

Q Q C

© www.81346.com 



Entry classes 
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Code Class definition (ISO/IEC 81346-2 2017-edition) Class name 

B 
object for picking up information and providing a 

representation 
sensing object 

C object for storing for subsequent retrieval storing object 

E object for emitting emitting object 

F 
object for protecting against the effects of dangerous 

or undesirable conditions 
protecting object 

G object for providing a controllable flow generating object 

H object for treating matter 
matter processing 

object 

© www.81346.com 



Entry classes 
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Code Class definition (ISO/IEC 81346-2 2017-edition) Class name 

K 
object for treating input signals and providing an 

appropriate output 

information 

processing object 

M object for providing mechanical movement or force driving object 

N object for enclosing partly or fully another object covering object 

P object for providing perceptible information presenting object 

Q object for controlling access or flow controlling object 

R object for restricting or stabilising  restricting object 

© www.81346.com 



Entry classes 
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Code Class definition (ISO/IEC 81346-2 2017-edition) Class name 

S 
object for detecting a manual action and providing an 

appropriate response 

manual interacting 

object 

T object for transforming transforming object 

U object for structural positioning of other objects holding object 

W object for leading from one place to another guiding object 

X object for interfacing an object interfacing object 

AC 

DC 

© www.81346.com 



RDS SYNTAX 
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=QMA5 

-RNC2 
+8 

%ULE4 
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- 

= 

+ 

% 

X 

XX 

    

Creating reference designations 

Prefix Class Number 

1 

2 

3 

… 

    = QM 3 Reference 
designation 

XXX 
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Multi-level reference designation 

AA NNP ...
Prefix

= / + / - / # / %

Prefix, space or ” ”

Class letter code

See Appendix A

Number

P AA NNP AA NN P AA NN

Single-level  reference 

designation

RDS reflects the system breakdown – this means no FIXED RDS structure! 

© www.81346.com 



3. RDS EXAMPLES 
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Aspect selection 

= Function 

50 
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Structuring in part-of 
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= Fuel system

= Pump

= Hose

= Fuel tank
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Classification from type-of 
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=G Fuel system

=GPA Pump

=WPC Hose

=CMA Fuel tank

© www.81346.com 



Numbering 

53 

=G1 Fuel system

=GPA1 Pump

=WPC1 Hose

=CMA1 Fuel tank

© www.81346.com 



The Reference Designation 
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=G1 Fuel system

=GPA1 Pump

=WPC1 Hose

=CMA1 Fuel tank

Reference Designation =G1=CMA1 
Meaning  Fuel tank no. 1 part-of Fuel system 1 

© www.81346.com 



ISO/IEC 81346 and SysML 

ISO/IEC 81346 offers a means of establishing a namespace for model 

elements based on system structures and element classification 

55 

81346 & 

=G1  

Pump system 

=G1=GPn  

Pump 
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Portal Car Wash 3D Model 

56 
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Portal Car Wash Water Diagram 
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Sand 

trap

Ion exchangerRO plant

Oil 

separator
Suction

well
Drain pipe

Inlet pipe
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9

12

12

6

6

7

34

=H1 Car body cleaning system

=BG1 Car positioning system

=HK1 Top brush system

=HK2 Left brush system

=HKB1 Brush

=WQA1 Brush axle

=WQC1 Drive chain

=BGA1 Distance sensor to car

=WGA1 Control cable for sensor

=MAA1 Reversible brush motor

=SGA1 Safety switch for motor

=TAC1 Motor control unit for brush motor

=WDB1 Power cable for brush motor

=MAA2 Motor for lift up/down

=QAB1 Motor control for lift up/down

=WDB2 Power cable for lift up/down

=HK3 Right brush system

=HK4 Left wheel brush system

=HK5 Right wheel brush system

=WP1 Fluids application system

=GQ1 Dryer system

RDS Functional Structure 

58 

=H1=HK2=HKB1 

Reference Designation 
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Model Correspondence 
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Sand 

trap

Ion exchangerRO plant

Oil 

separator
Suction

well
Drain pipe

Inlet pipe

=H1=HK2=HKB1 

=H1=HK2=HKB1 

Left brush 

Brush 1 
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EXPLORE RDS 
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The RDS 81346 app 

Free to use! 
 

ISO/IEC 81346-2 (system classification) 

 

IEC 61355 (document classification) 

 

 

61 
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The 81346 Handbook 

Complements the 81346 series 

 

A guide on how to establish system 
awareness and subsequently prepare 
reference designations, structuring, 
and modularization. 

 

Free downloads and newsletter! 

 

Please visit www.81346.com 

 

62 
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More information 

Services – References - Contacts 

 

Please visit our homepage 

www.syseng.dk 
 

 

And see the  

81346 movie  
on YouTube! 

“It’s all about creating a common language” 

© www.81346.com 

http://www.youtube.com/watch?v=t_fMlRXvNq8

