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Spatial integration challenges and ways of working

Henrik Lindblad



Spatial integration

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)

LJJ-@ EPL_Spati
LJJ-@ ESSF
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iallntegration-ESS Plant Layout-ESS-0500000-Rew -1.0-Preliminany
BS-ESS Facility Breakdown Structure-ESS-0500010-1.0-Preliminary-daniellundgren (ES5.1)

E;-@ ESS.ACC-LESS.ACC-ESS-0188884-1.0-Preliminary-carljohanhardh (ES5.ACC.2)

ISRC - lon Source-ESSACC.E0T1-ESS-0188885-Rev -2.0-Preliminary (ESS.ACCED1.1)

LEET - Low Energy Bearn Transport-ESSACCWO1-E55-0213722-Rew -2.0-Preliminary (ES5.ACCWO1.1)

RFQ - Radio Frequency Quadrupole-E55.ACC AQT-ES5-0188886-Rev -1.0-Preliminary (ESS.ACCAD1.1)
MEET - Medium Energy Bearn Transport-ESS.ACCWO2-ES5-0190815-Rew -1.0-Preliminary (ESSACCWO2.1)
DTL - Drift Tube Linac-ES5.ACC.AQ02-E55-0191151-Rev - 1.0-Preliminary (ESS.ACC.AO2.1)

SPK - Speke Linac-ESS.ACC ADS-ESS-0215951-Rev -1.0-Preliminary (ESS.ACC.ADZ.1)

MEL - Mediurn Beta Linac-E55 ACC.A04-E55-0215952-Rew -1.0-Preliminary (ES5ACC.ADL, 1)

e -MBL Skeleton-ESS-0178254-Rev -1.0-Release (MBL Skeleton. 1)

@ MBL-010-ESS.ACC.AD4 AQ2-ES5-0243120-Rev -1.0-Preliminary (ESS.ACC A04.A02.1)
@ MBL-010LWILI-ESS ACC. A0S A02 W02-ES5-0243115-Rev -3.0-Preliminary (E55-0243115.2)
g RF Systern 1-ESS.ACC AQ4.AD2.E01-ES5-0243116-Rev -2.0-Preliminary (ESSACCADLAGD2ED1.1)
A02.E02—E55-02431 17-Rev -2.0-Preliminary (ESS—02'431 17.1)
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* EPL is made up of plant items (Pl) derive
from design data and simplified to make
them manageable.

* Pl are connected to ESS Parts in the
Facility break down structure (FBS)

SDEXPERIENCE | ESS Breakd . [—_ R

* FBSis then linked to assets in the P

» Shortcuts

Location Breakdown T Al Relted Pan
Strudure Aternat ESS Roliosed
. o Tag i Discipline * Description * Classification  Revision « Type ~ State LBS  Assets 3 Mame
Object Selection Tag Name pioons
1. 0O +Fess * ESS Site Exists
. Faatty Breakdown Struch . -
n Sep 15,2017
Instaltation Structure 2 0 « LN} S ESS n 1 System - ROIEASED . rmnicioms Firstr
ource
Requirement 0 31,2018
e e . ol e . Breakdown Structure 30 48« D] SSACC Accelerator Accelerator 1 System ¥ Rel€3SED ;o neens FirstF
[ ] May 25,2021 0
Craate Change Order | » MEOT L] ACCEO1 18 1SRC - lon Source Generating 1 System v REe3SEd  urimmiima - SR Relea
and Change Action stern S o
ow Energy Beam Satm Aug9, 2
»Fing 5 0 »ewo & § =ESSACCWO! LeBT b Transpon 1 v ROGISES i Pleas
. . . ans . 5
My Char < requency May 26,2021
I I I n r I il % qm) + % ADY % §  =ESSACCADY RFQ REQ-=Fad Frequenc 1 System v REIE35EA  ymient hrun = 0002136 Relea
l I S Tase Quadrpole .
y A | » MEOY LN} RF System (RFQ) 1 Prafiminary )]
ubscripbons ——
Libraries s O <m0 % §  =ESSACCAOITOY RFS- S VoRwe FEQ Motk 1 System Preliminary ®
Mod-010
Nk Gy RFQ-010RFS-PP-110, Mod Sync
aintenance o
N - (ou vie mponent ore
s« O " RFO-010RFS-Mod-010, Mod 3 Doneck Fontcoan
Smcin
RFG-010RFSHI06-010, Mod Vol _ =
- c G Coadal Catie m ol
o O % S5 ACC AD1TO1WG03 AR bbb T 1 Component Proliminary
DTL-010-RFS-PP-110, Mod Sync
P - T~ (out Comial Cable omponen 1ol
n O o4 % £8SACCAD1.TO1.WG04 P O010RFEN0s010 Mog  COmiaICadle 1 Component Prelminary
smein
RFG-010/RFE-410d-010, Mod Vot
2 « =ESTACC AL WGoS Com
2 0 E8S ACC AD1 TO1WGO ailinageicdhibit, ' Component Preiiminary
From =ESS ACC A01.T01
. RFO-010RFS-Mod-010 Hagh Vot
3 - =ESS ACC A1 TO1 WB . Somponent reliminary
n 0 1 £55 ACCA01 TO1 WBO1 bl ... 1 Component Preuminary
RFG-010RFS-Ky-110
From: =ESS ACC A01.T01
RFG-010RFS-M0d-010 e
“ O 2 % =ESSACCA01T01WB02 To s Cane Component Pretiminary
s 0240101701702 "%
DTL-010RFS-Kiy-1
From =ESSACC AD1 T01
15 1 a w001 % =ESSACCAD1 T01WDO1 REOOInre NI i 1 Component Pretiminary v
< >
99 rows R PP« 1]
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 System owner of the integrated
3D Master model (ESS Plant Layout)
ESS-0500000

*  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
12
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Spatial Integration
Responsibilities

—all CAD models of ESS systems/components shall be integrated into the EPL

— Integration Level Of Maturity on Plant Items

— Release CAD with correct status
— EPL is the master model containing all CAD and scan clouds of ESS facilities

—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.

Spatial Integration Confluence page

S megraon o ot X

EPL, ESS-0500000, structure Scan vs CAD analysis EPL Viewer file in Navisworks
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ESS 3D Master model moR
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CAD model that integrates and arranges 3D models Vs
into one multidisciplinary master model. The master
3D model, EPL (ESS Plant Layout) contains models of: / B
— Accelerator / /%
Tar!;p(/ﬁh/;aﬁnatesyslemﬁcsv) REF»:‘\\ 3 \\%; : /
— Target y 4 : ’
/
S

— Instruments

— Conventional Facilities
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REF.:1
Site-wide Coordinate System (SCS)L-"“‘L‘1

3 well defined coordinates systems:
- Site Coordinate System (SCS)

- Target Coordinate System (TCS)

- Machine Coordinate System (MCS)

The EPL level is centrally
managed, coordinating efforts
of CF and individual projects dealing with:
— Envelope control S
— Skeletons
— Coordinate systems
— Integration

— As built verification
— Etc.



Spatial Integration S
ESS Plant Layout, ESS-0500000 — single point of truth

3DEXPERIENCE Collaborative Lifecycle Carl-Johan Hardh [§]

ESS Plant Layout EPL_Spa... X

¥ ESSPlant Layout EPL_Spatialintegration ESS-0500000 A 1.0 Preliminary A daniellundgren
# & ES5-0500000,1 - - Rev 1.0 - Preliminary - daniellundgren
=" ESS FBS ESS Facility Breakdown Structure ESS-0500010 A 1.0 Preliminary daniellundgren (ESS.1)
& ESS-0500010.1 - - Rev 1.0 - Preliminary - daniellundgren
" ESS.ACC Accelerator ESS-0188384 A 1.0 Preliminary daniellundgren (ESS.ACC.2)
ESS.TS Target Station ESS-0191670 A 1.0 Preliminary daniellundgren [ESS.TS,1)
" ESS.NSS Neutron Scattering Systems ESS-0192507 ASD - As Designed (P) 1.0 Preliminary daniellundgren (ESS.NSS.1)
¥ ESS.NSS.AD1 Science Support Systems ESS-0213429 ASD - As Designed (P) 1.0 Preliminary talalosman (ESS.NSS.A01.1)
" ESS.NSS.A02 Science Technology Systems ESS-0213431 ASD - As Designed (P) 1.0 Preliminary talalosman (ESS.NSS.202.1)
" ESS.NSS.FO1 Shielding and Safety Systems ESS-0213432 ASD - As Designed () 1.0 Preliminary talalosman (ESS.NSS.FO1.1)
" ESS.NSS.HO1 Instrument Systems ESS-0213433 A 1.0 Preliminary A daniellundgren (ESS.NSS.HO1.1)
8" ESS.INFR Infrastructure ESS-0192508 ASD - As Designed (F) 1.0 Preliminary daniellundgren (ESS.INFR.1)
ESS LBS Room Volumes - Location Breakdown Structures ESS-0500020 ASD - As Designed (P) 1.0 Preliminary daniellundgren [ESS.2)
ESS Volume Allocation Machine, Transport, Maintenance Volumes ESS-0500030 ASD - As Designed (P 1.0 Preliminary talalosman (1)
LESS Buildings A- and K- models from CF merged. Models broken down acc. to LBS ESS-0500040 ASD - As Designed (P) 1,0 Preliminary daniellundgr
* ScansFromSAM ESS-0500050 ASD - As Designed (P 1.0 Preliminary daniellundgren (Scans.1)
* ESS Building Layout ESS Building Layout E55-0016386 ASD - As Designed (P) 2.0 Preliminary A eleftherioszografos (ESS Building Layout.3)

ESS-0500070 - [Viewer]ESS viewer files - 1.0 (A) - Preliminary - pontusjonsson ([Viewer]ESS viewer files,1)

fouch ESS Assembly Tools ESS Hide All Tools

GEBERAE & 48

ESS.NSS.HO1.NMX.1/ESS.NSS.HO1.1/ESS.NSS.1 selected




Spatial Integration - ESS PLANT LAYOUT
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ESS-0500010

iy
@ - - - ESS-0500010.1- - - Rev - 1.0- - - Preliminary- - - daniellundgren

ESS.ACC- LESS ACC- ESS-0188884- Rev - 1.0- Preliminary- carljohanhardh (ESS.ACC.2)
ESS.TS- LESS.TS- ES5-0191670- Rev - 1.0- Preliminary- daniellundgren (ES5.T5.1)
ESS.NES- LESS.NSS- ES5-0192507- Rew - 1.0- Preliminary- daniellundgren (ESS.NSS. 1)

CICICICY

ESSINFR- LESSINFR- ESS5-0192508- Rev - 1.0- Preliminary- daniellundgren (ESSINFR.1)

EPL_Spatiallntegration lant Layout- 0500000- Rew - 1.0- Preliminary- daniellundgren
ESS-0500000 7 = Top node assembly
& (L - - - ES5-0500000.1- - - Rev - 1.0- - - Preliminary- - - daniellundgren
L
\;ﬂ-@ ESS FBS- ESS Fadlity Breakdown Structure- ES5-0500010- Rev - 1.0- Preliminary- daniellundgren (ESS. 1)

- Only RELEASED data with Level of Maturity
- Light/full models of all Mechanical / Electrical / Piping
- Following Facility Breakdown Structure

SOURCE

ESS-0500020

B )

m

S5 LBS- Room Volumes - Location Breakdown Structures- ESS-0500020- Rev - 1.0- Preliminary- daniellundgren (ESS.2)
ESS.A- Entire Lund site- ES5-0193011- Rev - 1.0- Preliminary- daniellundgren (ESS.A1)

ESS.B- Campus Area- ES5-0193012- Rev - 1.0- Preliminary- daniellundgren (E35.6.1)

ESS.C- Experimental Halls South- ESS-0193013- Rev - 1.0- Preliminary- daniellundgren (ESS.C.1)

ESS.D- Target buildings- ESS-0193014- Rev - 1.0- Preliminary- daniellundgren (ESS.D.1)

|ESS.E— Experimental Halls North- ES5-0193017- Rev - 1.0- Preliminary- daniellundgren (ES5.E.1)

(CICICICICICY

ESS.F- Auxiliary Buildings South- ES5-0193015- Rev - 1.0- Preliminary- daniellundgren (ESS.F.1)
l ESS.G- Accelerator buildings- E55-0246119- Rev - 1.0- Preliminary- daniellundgren {E35.G.4)
Ijlr ESS.H- Auxiliary Buildings North- ES5-0193018- Rev - 1.0- Preliminary- daniellundgren (ES5.G.7)

- Room volumes

- Used to perform volumetric search
(load all data in this room )

- Following Location Breakdown Structure

ESS-0500030

E—}@ ESS Volume Allocation- Machine, Transport. Maintenance Volumes- ESS-0500030- Rev - 1.0- Preliminary- daniellundgren (1)
IJ‘ @ ESS.TS - Volume Allocation- ESS-0225701- Rev - 1.0- Preliminary- daniellundgren (ESS.TS - Volume Allocation.1)

If»@ ESS.NSS - Volume Allocation- ESS-0225703- Rev - 1.0- Preliminary- daniellundgren (ESS.NSS - Volume Allocation.1)
Ijl— ESS.ACC - Volume Allocation- ES5-0238601- Rev - 1.0- Preliminary- daniellundgren (ESS.ACC - Volume Allocation. 1)

- Released Volume allocations / Space Claims
(Machine, Installation, Maintenance)
- Following Facility Breakdown Structure

ESS-0500040

\}}@ LESS Buildings- A- and K- models from CF merged. Models broken down acc. to LBS- ES5-0500040- Rev - 1.0- Preliminary- danielly
|-L @ ESS.A- Entire Lund site- ES5-0193011- Rev - 1.0- Preliminary- daniellundgren (ESS.A.2)

k @ ESS.B- Campus Area- ES5-0193012- Rev - 1.0- Preliminary- daniellundgren (ESS.B.1)

I.f@ ESS.C- Experimental Halls South- ESS-0193013- Rew - 1.0- Preliminary- daniellundgren (ESS.C.1)
k @ ESS.D- Target buildings- ES5-0193014- Rew - 1.0- Preliminary- daniellundgren (ES5.D.1)

lf@ ESS.E- Experimental Halls North- E55-0193017- Rev - 1.0- Preliminary- daniellundgren (ESS.E.1)
Lf@ ESS.F- Auxiliary Buildings South- E55-0193015- Rev - 1.0- Preliminary- daniellundgren (ESS.F.1)
! @ ESS.G- Accelerator buildings- ES5-0260167- Rev - 1.0- Preliminary- daniellundgren (ES5.G.1)
lﬂ@ ESS.H- Auxiliary Buildings North- ESS-0193019- Rev - 1.0- Preliminary- daniellundgren (ESS.H.1)

- Receiver for CF models modified to enable internal
releasing:
- models are split and cleaned
- Redesigned based on Laser Scanning
- produced when Building are built or handover.
- Following Location Breakdown Structure

ESS-0500050

@ SecansFromSAM- ESS-0500050- Rev - 1.0- Preliminary- daniellundgren (Scans. 1)

& @ 502 Scans- ES5-0194438- Rev - 1.0- Preliminary- pontusjenssen (G02 Scans. 1)

k @ GO1 Scans- ES5-0402796- Rev - 1,0- Preliminary- carljohanhardh (GO1 Scans.2)

Lﬁ@ - Building Scans- ESS-0304926- Rev - 1.0- Preliminary- daniellundgren (Target Scans.1)

- Point Clouds / Meshes from Laser Scanning (SAM)
organized by Buildings

ESS-0016886

WA=

i

@ ESS Building Layout- ES5 Building Layout- ESS-0016886- Rev - 2.0- Preliminary- eleftherioszografos (ES3 Building Layout.3)

& @ ESS Accelerator Building Layout- ESS Accelerator Building Layout- ES5-0017890- Rev - 2.0- Release- eleftherioszografos (ESS Ac
ITL @ ESS Accelerator Building K-Maodels- ESS Accelerator Building K-Maodels- ES5-0016703- Rev - 2.0- Release- eleftherioszografos (E!
lf@ ESS Accelerator Building Infrastructure- ESS Accelerator Building Infrastructure- ESS-0016706- Rew - 2.3- Release- eleftherioszog
i @ ESS Target Building Layout- ESS Target Building Layout- ES5-0017891- Rev - 2.5- Release- eleftherioszografos (ESS Target Buildi
k @ ESS Target Building K-Models- ESS Target Building K-Models- ESS-0016705- Rewv - 2.7- Release- eleftherioszografos (ESS Target
lf@ ESS Target Buildings Infrastructure- ESS Target Buildings Infrastructure- ESS-0030008- Rew - 2,5- Release- eleftherioszografos (E|
I.f@ ESS Auxillary Buildings- ESS Auxillary Buildings- ESS-0016859- Rev - 2.4- Release- eleftherioszografos (ESS Auxillary Buildings.2)
k @ ESS Auxillary Buildings K-models- ESS Auxillary Buildings K-models- ES5-0011536- Rewv - 1.66- Frozen- eleftherioszografos (ESS

- ESS Auxillary Buildings Infrastructure- ESS Auxillary Buildings Infrastructure- ES5-0016707- Rev = 2.3- Release- eleftherioszograf

- Containing all incoming CF models

- No Configuration Management

- Organized by buildings and discipline :
architectural, structural, infrastructure

16




Spatial Integration
Lifecycle

2- Functional Review - Sept 2014

5- Issued for Quotation - Nov 2015

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

1- Initial Space Claim - Oct 2013

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

10 - As-Scanned Coloured 3D Point Clouds - Jan 2019
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Spatial Integration

Challenges and development

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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1) External Geodetic Network
2) Tunnel Sections Construction
3) SAM Stationing
| 4) Install/Measure Tunnel Network
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Network and Scanning
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Single point of true for
Spatial Integration

Space Claims
3D interfaces
Light models for
Mechanical

Exchange data
with AVEVA E3D

Automatic Import/Export

Week End

—

. Aveva E3D

Detail design
Piping/Cabling
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Tracking System
Computers

Tracking
System

~.  Projector
wide angle lens

Monitor

ESS
Virtual Reality Room

"\ Tracking area

Many engineering visualization with the teams : Design, Installation

Spatial Integration Meeting
REVIEWS

Many external visits / Communication
Training

SSM
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Thank you for listening
Questions?




