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Spatial integration challenges and ways of working

Henrik Lindblad



Challenges

• Combining design data from Catia, External design 
data in other formats, Aveva E3D and Navisworks
in 3DExperience into ESS 3D master model

• Combining building models with mechanical and 
plant design models

• Combining models with scans enabling as built 
information.

• ESS is not using mBOM but rather a BOM based 
on Plant configuration information (EPL)

• EPL needs to be connected to asset information in 
Asset mgmt. system (InforEAM)
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Spatial integration



• EPL is made up of plant items (PI) derived 
from design data and simplified to make 
them manageable.

• PI are connected to ESS Parts in the 
Facility break down structure (FBS) 

• FBS is then linked to assets in the 
Enterprise Asset Mgmt. system (EAM)

• Positions in the facility is managed by 
spatial integration

11

Spatial integration



Spatial integration mandate
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• Configuration Management for 
volume allocations and 3D interfaces

o Capture Lifecycle of CAD representations
o Place 3D data under configuration control
o Perform Integration and Clash Analysis
o Conduct Spatial Integration Meeting 

and submit unresolved clash to upper management

• System owner of the integrated 
3D Master model (ESS Plant Layout)

ESS-0500000
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Spatial Integration
Responsibilities

• Capture the spatial requirements of ESS facility – all CAD models of ESS systems/components shall be integrated into the EPL

o Capture Lifecycle of CAD representations – Integration Level Of Maturity on Plant Items

o Place 3D data under configuration control – Release CAD with correct status

o Perform Integration and Clash Analysis – EPL is the master model containing all CAD and scan clouds of ESS facilities

o Communicate to ESS stakeholders – JIRA/Confluence/Navisworks

• Spatial Integration (SI) engineer is responsible for the EPL structure down to the delivery (technical interface) from the system 
designer. 

• The system designer is responsible of the CAD scope within the delivery (technical interface) to the EPL.

EPL, ESS-0500000, structure Scan vs CAD analysis EPL Viewer file in Navisworks Spatial Integration Confluence page



ESS 3D Master model

• The EPL level is centrally 
managed, coordinating efforts
of CF and individual projects dealing with:
– Envelope control

– Skeletons

– Coordinate systems

– Integration

– As built verification

– Etc.

CAD model that integrates and arranges 3D models 
into one multidisciplinary master model. The master 
3D model, EPL (ESS Plant Layout) contains models of:

– Accelerator

– Target

– Instruments

– Conventional Facilities

3 well defined coordinates systems:
- Site Coordinate System (SCS)
- Target Coordinate System (TCS)
- Machine Coordinate System (MCS)
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Spatial Integration
ESS Plant Layout, ESS-0500000 – single point of truth
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Spatial Integration
Lifecycle
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Ion Source - LEBT

8 - As-built - Test Readiness Review- May 2018

7- Installation Readiness Review - Sept 20176- Critical Design Review - Feb  20165- Issued for Quotation - Nov 2015

10 – As-Scanned Coloured 3D Point Clouds - Jan 2019

4- Detailed Design - Oct 20152- Functional Review - Sept 2014 3- Preliminary Design Review - Feb 2015

9 – As-Scanned  Intensity 3D Point Clouds - Jan 2019

1- Initial Space Claim - Oct 2013



• EPL keeps growing
– FBS (Facility Breakdown Structure)

– LBS (Location Breakdown Structure)

– Envelopes/space claims/tooling/other

– Buildings/infrastructure

– Scan clouds

• Exports – Navisworks
– CAD and scan clouds

– LBS based viewer files (per building)

• CHESS tool ”Collaborate with CATIA”

• Technical Interface to EPL defined
– Rules apply to enter in the EPL

– Plant Item
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Spatial Integration
Challenges and development
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Network and Scanning
Survey 
Alignment 
Metrology

Network G01  
Wall (250) 
Ground (150) 
60 Laser Tracker Stations
49 Levelling Stations

± 0.2 mm Internal Accuracy



Network and Scanning
Survey 
Alignment 
Metrology

LASER SCANING 
based on Network

Reverse Engineering 
for Concrete Works Network Evolution
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Scanning Utilities
Survey 
Alignment 
Metrology

G01- Tunnel

Cold Box Hall
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Exchange data 
with AVEVA E3D 

Spatial
Integration

Catia

Aveva E3D

Automatic Import/Export

Week End

Space Claims
3D interfaces
Light models for 
Mechanical 

Detail design 
Piping/Cabling

Single point of true for 
Spatial Integration
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Virtual Reality
Spatial
Integration

• Many engineering visualization with the teams : Design, Installation

• Spatial Integration Meeting

• REVIEWS

• Many external visits / Communication

• Training

• SSM
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AS-Scanned
Survey 
Alignment 
Metrology

Spatial
Integration
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Thank you for listening
Questions?


