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addressing some of the most important 
societal challenges of our time

3

European Spallation Source
What it’s all about

enabling scientific breakthroughs 

To build and operate the world’s 
most powerful neutron source

in research related to 
materials, energy, health and the environment, 

2022-10-18
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A world leading facility built on partnership

ESS will welcome scientists 
from all over the world to 
come and conduct their 
experiments, building a 
deeper understanding of 
materials and molecules.

6

Advancing the 
frontiers in research
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Facts about ESS

5 MW
particle 

accelerator

2 MW at start

800
experiments per 

year

3 000
guest scientists visiting 

yearly

to conduct experiments 

BREEAM
Renewable 

energy & waste 
heat recovery

VISITOR 

15
instruments

next step is 22
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Unique international project
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How will it be built?

Laboratory, Oxford(ISIS)
Copenhagen University
Laboratoire Léon Brillouin (CEA/CNRS/LLB)
Lund University
Nuclear Physics Institute of the ASCR
Oslo University
Paul Scherrer Institute (PSI)
Polish Electronic Group (PEG)
Roskilde University
Tallinn Technical University
Technical University of Denmark
Technical University Munich
Science and Technology Facilities Council 
UKAEA Culham
University of Tartu
Uppsala University
WIGNER Research Centre for Physics
Wroclaw University of Technology
Warsaw University of Technology
Zurich University of Applied Sciences (ZHAW)

Aarhus University
Atomki - Institute for Nuclear Research
Bergen University
CEA Saclay, Paris
Centre for Energy Research, Budapest
Centre for Nuclear Research, Poland, (NCBJ)
CNR, Rome
CNRS Orsay, Paris
Cockcroft Institute, Daresbury
Elettra – Sincrotrone Trieste
ESS Bilbao
Forschungszentrum Jülich
Helmholtz-Zentrum Geesthacht
Huddersfield University
IFJ PAN, Krakow
INFN, Catania
INFN, Legnaro
INFN, Milan
Institute for Energy Research (IFE)
Rutherford-Appleton 

10

A coalition of 13 European countries

Host countries

Construction 
47.5%

Operations
15%

Non host member countries

Construction 
52.5% 
(of which 70% is in-kind deliverables)

Operations
85%

Budget for construction €1.84 
billion 
Estimated annual budget €140 
million

Sweden, Denmark Czech Republic, Estonia, France, Germany, Hungary, 
Italy, Norway, Poland, Spain, Switzerland, United 
Kingdom.
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2003
Concept design 
of ESS presented

2009
Decision to site 
ESS in Lund

2012
ESS design 
update phase 
complete

2014
Start of 
construction

2019
Start of initial 
operations phase

2022
Today

2027
First science

11

Timeline

Using PLM and the digital twin to 
realize ESS
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Using PLM & Digital twin at ESS

2022-10-18

• ESS is using 3DExperience R2020x for 
mechanical CAD and PLM 

• The EPL (ESS Plant Layout) in 
3DExperience is the CAD master 
model – the digital twin of the facility

• Buildings design is done in other tools 
(Revit/Navisworks) and translated and 
inserted in EPL 

• Plant design is done in AVEVA E3D
• Integration and design coordination 

between all disciplines is done in 
3DExperience 

Design data consolidation

In addition to classical E-bom, ESS is using 
several break down structures to organize 
the different types of design data and 
technical information in 3DExperience
Functional break down structure & 
Location break down structures are some 
examples
The main features of this is:
• Naming and tagging of items based 

on structure or physical location
• Top-down release 
• Links between structures
• Connection to asset mgmt. system



10/18/22

8

ESS Plant Layout – 3D Digital Twin
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Spatial integration

ESS Plant Layout - Spatial Integration

16

Defines the spatial boundaries of a tag following the Engineering process
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ESS Plant Layout - Spatial Integration
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Clash analysis of revised design models

ESS Plant Layout - Spatial Integration

18

Allows for As-Designed multi discipline view with As-Built comparison 
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ESS Plant Layout - Spatial Integration
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Multi-CAD setup

The EPL is consisting of data from multiple disciplines 
and design tools like AVEVA E3D, 3DEXPERIENCE V6, 
Revit, Tekla and any software from our in-kind 
partners

Fully managed in 3DEXPERIENCE V6

Spatial Integration setup with 3DEXPERIENCE V6 and 
Navisworks

Single point of truth, containing all 
buildings/systems/components represented in 3D for 
verification of spatial needs within ESS facilities

ESS Plant Layout - Spatial Integration

20

EPL viewer files, Naviswork models, published in PLM and updated daily



10/18/22

11

System landscape

PRESENTATION TITLE/FOOTER 212022-10-18

Our system landscape

22

PLM
[3DExperience]

Enterprise Asset 
Management

Enterprise 
Resource
Planning

Integrated
Control
System

AVEVA
P&ID

AVEVA 3D

ePlan

PLANT DESIGN

Catia

ePlan

PCB

PRODUCT DESIGN

Ansys

Dymola

Revit

Tekla CIVIL & STRUCTURAL BUILDING

SPATIAL INTEGRATION /
SIMULATION & ANALYSIS

Rohr2

EPL-
CATIA

Navisworks
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Our system Landscape
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Integration AVEVA Diagrams

PLM
[3DExperience]

Our system Landscape

24

Integration AVEVA E3D

PLM
[3DExperience]
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Our system Landscape
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ePlan for facility electrical infrastructure and electrical design

PLM
[3DExperience]

Our system Landscape

26

CATIA for mechanical design

PLM
[3DExperience]
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Our system Landscape
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EPL – ESS Plant Layout – 3D master model integrated with FBS

PLM
[3DExperience]

Our system Landscape

28

Viewer for all users

PLM
[3DExperience]
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PLM
[3DExperience]

Our system Landscape
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Building Information Model (BIM) incorporated into the EPL

Our system Landscape

30

PLM integrated with EAM

PLM
[3DExperience]
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Backup slides

2022-10-18
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How it works

33

The technology

Neutron scattering simplified

34
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Our system Landscape

35

Integrations enabled by Reference Data across entities and systems

What does it look like at ESS?

36

=ESS
=ESS.ACC

=ESS.ACC.E02
=ESS.ACC.E02.W02

Functional Breakdown Structure - FBS

Location Structure

+ESS.G02
+ESS.G02.090

+ESS.G02.100

+ESS.G02.100.10001

+ESSLocated In

Plant
Process Unit

Equipment Supply BOM
Element

Supply BOM

Assy/Part

Supply & Logistics

Warehouse 

Element

Element
Element

Element

Assemble

System
System

SN-3006718
SN-3079730

Installed Assets

System

Install & Commission

PN-1409467

PN-1003367
PN-1003467

PN-1203667

Engineering Bill Of 
Material

Product design

Plant design
Physical Object
Process Instrument

Oscilloscope

Thermal Instrument

Detecting Instrument

Flow Meter

Reference Data
Catalog

Sales BOM

Element

Element
Element

Element

Procurement

=ESS.ACC.E02.W02.BF10

+ESS.G02.100.10001.102
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Single entry to all Facility information

37

Structural 
information

Access to detailed 
tag information

Access to all tag 
documents

Single entry to all Facility information

38

Access to all tag 
documents
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Single entry to all Facility information
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Full tag

Tag 
description Reference 

Data class
Status

Entry point to the 
tags location

Entry point to the 
tags installed 

asset

Parts that can be used 
for realization of the 

tagAccess to runtime 3D 
master model, the EPL

FBS vs product design (EBOM)

40

The FBS structure is released in a top down fashion

Discipline centric data for a tag including specifying documentation must be 
released prior to the tag’s release 

The Engineering Bill Of Material is released in a bottom up fashion
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What does it look like at ESS?

41

=ESS
=ESS.ACC

=ESS.ACC.E02
=ESS.ACC.E02.W02

Functional Breakdown Structure - FBS

Location Structure

+ESS.G02
+ESS.G02.090

+ESS.G02.100

+ESS.G02.100.10001

+ESSLocated In

Plant
Process Unit

Equipment Supply BOM
Element

Supply BOM

Assy/Part

Supply & Logistics

Warehouse 

Element

Element
Element

Element

Assemble

System
System

SN-3006718
SN-3079730

Installed Assets

System

Install & Commission

PN-1409467

PN-1003367
PN-1003467

PN-1203667

Engineering Bill Of 
Material

Product design
Plant design

Physical Object
Process Instrument

Oscilloscope

Thermal Instrument

Detecting Instrument

Flow Meter

Reference Data
Catalog

Sales BOM

Element

Element
Element

Element

Procurement

=ESS.ACC.E02.W02.BF10

+ESS.G02.100.10001.102

Engineering Bill Of Material - EBOM

42
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Specifying Documentation – MCAD model

43


