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Journey to deliver the world’s leading facility for
research using neutrons

Decision to Site ESS
in Lund

Start of Initial
s Operations Phase

ESS Design Update Phase '-‘_5:1;‘&:, T SIS
Complete

European Design of ESS

Completed
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Olika aspekter av ESS BIM/Plant/Product zs::a:ﬁ‘.‘sw

lifecycle management

* Utmaningar TR W\
— Internationell kollaboration med L NI
anpassad projekt och finansieringsmodell DAY AL _

— Greenfield dvs. tidig avsaknad av 1 e - ?
processer, organisation och mjukvara T e
— Hantering av byggnader, plant-system och

extrem produktdesign samtidigt och i en
integrerad anlaggning

— Livscykler som spanner over hela
spannet, fran konceptuell design till
drift/underhall samtidigt

— Multidisciplin organisation med olika
erfarenheter av objekts-livscykelhantering

— Forstaelse mellan
* Plant “Produkt” och Produktdesign
* MEP vs Plant systems
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Olika aspekter av ESS BIM/Plant/Product zs::a:ﬁ‘.‘sw

lifecycle management

» ESS baserar anlaggningsdokumentationen/datan och
dess livscykelhantering pa en PLM-plattform for alla
discipliner och livscykelaspekter

— Out of the box for Product Lifecycle management
— Anpassningar for

* Building lifecycle managemet

* Plant lifecycle managemet

— Gemensamt regelverk for referensdata (ISO 15926)
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En integrerad anlaggning
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Systemkarta
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Enterprise Enterprise Integrated
Resource . Asset Control
Planning ] Management System

(ERP) (EAM)
A I
Nyckeln for att integrera
drift och underhall med
livscykelinformation
AVEvA R — [—
P&ID
PLM

PLANT DESIGN AVEVA 3D

ePlan

PRODUCT DESIGN

Altium

\ 4

Building livscykel
Plant livscykel
Product livscykel
Referensdata
Kataloger

— Ansys

SIMULATION & ANALYSIS

e Navisworks

— Revit

CIVIL
_
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Systemkarta

PLM platform
CHESS *  Building Lifecycle Management >
Enovia-Dassault Systems *  Plant Lifecycle Management p'S SorENeL
" *  Product Lifecycle management
O - Infor EAM EAM Platform
2 * Asset Management
g * Work-orders
8 * Maintenance M EA M
* Warehouse management
- Catia V6 Mechanical design
= (Integrated with CHESS) Spatial Integration
Dymola Flow and systems simulation for different types
of media and purposes
Ansys Analysis tool for strength, stress simulations
and fluids
- ePLAN Electrical design tool use for electrical circuits
78 and systems design, electrical drawings and
= _ installations.
o Aveva E3D Electrical Cable routing, Cable dimensioning, Cable
% database and Cable raceways
é Aveva E3D Mechanical Piping and instrumentation diagrams (P&ID),
S Isometric drawings and 2D/3D piping
'g Altium Electronic design
[a]
Revit A/K Design, MEP design




Livscykler-ESS

INSTALLED

a
1. [0 «®essoooezaz % W Skid 345 1 Physical ltem
2 O [®ess-0096383 % Valve 1 Physical Item
3 [0 [PEsso096384 % Valve 1 Physical ltem
4. [0 [@Eess-oose3ss % Valve 1 Physical ltem
5. [0 [ess.o09s386 % valve 1 Physical ltem
& O [®ess-0006387 % Valve 1 Physical Item
7. O [®Ess-0096388 % Pump 1 Physical Item
e Od [®] Ess-0096389 % Pump 1 Physical Item
s OO [®Ess-0096350 % Pump 1 Physical ltem
0. O [®Ess-0096391 % #  Heat Exchanger 1 Physical ltem
1. O  [®Eess-0096392 % Heat Exchanger 1 Physical Item

\e
wsse((\b

State

Preliminary ’
Preliminary
Preliminary
Preliminary

o

Preliminary
Preliminary
Preliminary
Preliminary
Preliminary
Preliminary

Install & Commission

Preliminary

SN-3006718
SN-3079730

W s SOy [L Ay QRRRT
ari o= ry Liive 18 4RO Mlacoifinabinns
‘ CATALOGUE
~ 180 15926
5.« CATA ATTRIBUTES
Classfication
i O e % & Bpump Active | Pump -
a O a % @ B Dynamic Pump Active PUMP (ess)
Capacity (Volume Flow Rate) (ess)
6 [ &% [ © Axial Flow Pump Activg  C7Pecity Volume Flow Rate
‘7.1 + % [F O Beiween Bearings Type Centrifugal Pump Active  Connection Size Discharge
136 mm
L B Boil
e O 7o Boiler Feed Water Pump ActivB | rmection Size Suction (ess)
9. D v % @ B Close-Coupled Centrifugal Pump Active 135 mm
Connection Type (e55)
0. O + % @ B Concrete Volute Pump Active
Density
234 G_CM3-
Design Pressure
250 bar(a) ~
7 ,\\ Differential Head
46 bar(a) =
g encincy
NONE ~
. Fluid
B8 \Water
o

Fluid Temperature (ess)
10

a ®

g b ]

16. O » K Go1 b}

7. O » 8 Go2 %

18 O » 8 Go3 %

19. O » 8 o4 *

2. 0 <®cos *

2. O » 8ot b

2 0O 8 G2 «

23 O * KFo1 %

2. O » 8 Kot L]

25 O » NpPot %

2 O «%Ngcan %
«

7. 0 caos ¥
«

8. O aon ¥
«

2. [ cao1 Y
«

0. O coz ¥

FBS

Vacuum system
PLC System
LEBT - Vacuum

=ESS.ACC.G01.G02
=ESS.ACC.G01.G03
=ESS ACC.G01.G04
=ESS.ACC.G01.G05

=ESS.ACC.G01.G05.Go1

=ESS.ACC.G01.G05.G02

=ESS.ACC.G01.G05.G02 KFO1
=ESS.ACC.G01.G05.G02.K01

=ESS.ACC.G01.G05.G02.BP01
=ESS.ACC.G01.G05,G02.GQo1

=ESS.ACC.G01.G05.G02.GQ01.GQ05

=ESS.ACC.G01.G05.G02.GQ01.GQ06

=ESS.ACC.G01.G05.G02.6Q01.GQ01

=ESS.ACC.G01.G05.602.6Q01.6Q02

lle N AN
Navigate

aconsv Evew D I3y T B R

RFQ - Vacuum

MEBT - Vacuum

DTL - Vacuum

SPK - Vacuum

Vacuum System SPK-010,
SPK-020

Vacuum System SPK-030,
SPK-040
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Vacuum System

Control System

Vacuum System
Vacuum System
Vacuum System
Vacuum System
Vacuum System

Vacuum System

Vacuum System

Control System
Gauge System
Pump System

Vacuum Non-Evaporable
Getter Pump

Vacuum Non-Evaporable
Getter Pump

Vacuum Pump

Vacuum Pump

"O.

LBS

Transmitter
Control System

Gauge

Vacuum Pump

Vacuum Non-Evaporable
Getter Pump

Vacuum Non-Evaporable
Getter Pump

Vacuum Pump

Vacuum Pump

Related FBS

=] Tag Deseription Type ~ 3 Name Deseription
1 O «teoz % +ESS.G02 Gallery Buiking Buiking
2 0O «@w % +ESS.602 100 Level
sonstantly or periodically. 3 0O “Bun % +ESS.G02 1001001 Gallery Technical Area Foom
« O P, % eESSOMIOWOTI0  RETos Aee cat
I ing.
SR T S L A L - o
ntrifugal force to achieve the res g = Test Stand 2
f = VBL or HBL Cryohodule
3 Ceonceete Blocks
latively low head at large flows | Y (6. O 2 * +E55.602.100.1001.102 T52 Area Cell = RF System 1
= Modulator
= RF Sysiom 2
Jotwaen bearings. s Test Stand 2 Waler Cooling
Y
' O Gz % +ESS.602 100.1002 Star, 51 Room
8 [m] Ciwos % +ES5.G02 1001004 Lecal AD Control Room Room
a0 Gaoos % +ESS,G02 100 1005 Loading Area Feom
s the impeller. k w0 F’!'u\w * +ES5.602.100.1011 Transformer Room Reom
A 4 - ’
ntaining a suction casing, a su \ 3
L ] ) |
| < > f !
TN (e EBOM
gl it W ‘ Ewev & 3 7 W T % v @
"\‘ [m] FIN ~ Type ¥ Name Rev ~ Description Qty © UoM . State
1 [
=1 2 MBL 010 CRM MedBetaCryomo... EA In
B 1. 08 % Pat  E®Essoro7os2 1 o) (each)  Work
N e EA In
»
i |2 O LY 303032909 Part  B®Ess0107253 1 (oach)__ Work

ri
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Operate & Maintain

Physically Installed Structure Functional Breakdown Structure - FBS

® 04
Systely Install & Commission
System 04.501
SN-3006718 04.501.CM01

\0\‘?/ SN-3079730
e
PS>
Location Structure
Warehouse System |2 Plant
4 L Main Area

= [ Catalog Reference Data \
emen 1ISO-15926 02
Element Part 4 = 03

o

Element ? ACTUATOR e 03A

—

BEARINGS %

PUMPS Cé

Supply BOM
PRl oo ROTARY VANE
an ° MBHI Of Material
Process Unit Pump
Equipment Supply BOM PN-1003467
Element Sales BOM PN-1203667
Assy/Part PN-1409467
Element ent
e
Sy ot
.Oply& T Element 0
8lsticg Element

Element
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ESS Plant Layout-lanken till information

@® - - -ESS-0016885.1 - - -Rev -1.0 - - -Preliminary - - -eleftherioszografos
Bu||d|ng5 l lf—@ ESS Building Layout -ESS Building Layout -Frozen -ESS-0016886 -1.1 -eleftherioszografos (ESS-0016886.1)
@ ESS Machine Layout -ESS Machine Layout -Preliminary -ESS-0016887 -1.0 -eleftherioszografos (ESS-0016887.1)
& @ - - -ES5-0016887.1 - - -Rev -1.0 - - -Preliminary - - -eleftherioszografos
L}@ ESS Target Layout -ESS Target Layout -Preliminary -ESS-0017896 -1.0 -mikaelandersson (ESS-0017896.1)
IJ' @ - - -ESS-0017896.1 - - -Rev -1.0 - - -Preliminary - - —mikaelandersson/
L:J»@ Target station Layout -Target Station Layout -Preliminary -ESS-0022980 -4.0 -rickardholmberg (Target station la
& % - - -ES$-0022980.1 - - -Rev -1.3 - - -Preliminary - - -rickardhonberg (ESS-0022980.1.1)
@ TOP Monolith Assembly -TOP Monolith Assembly —PreliminarytESS-0017679 -1.0 -rickardholmberg (Target
@ Electrical and Piping -Electrical and Piping -Frozen -ESS-002§983 -1.20 -aitorbeitiatelletxea (ESS-0022983.1)
L-.H-@ Remote Handling Systems -Remote Handling Systems [12’.6] -Frozen -ES5-0115640 -1.3 -paulerterius (Remo
C}@ ESS Instrument Layout -ESS Instrument Layout -Preliminary - EéS 0017897 -1.0 -eleftherioszografos (ESS-0017897.1
If—@ - - -ESS-0017897.1 - - -Rev -1.0 - - -Preliminary - - -elefthenoszografos
Bunker Top Assm -BUNKER TOP ASSY. -Frozen -ESS-| 0047079 1.5 -dawidpatrzalek (Instrument Layout.1)

Plant & West Sector -West Sector -Preliminary -ESS-0055391 -1.0 -eleftherioszografos (ESS-0055391.1)
Machine

North Sector -North Sector -Preliminary -ESS-0055392 -1.0 -eleftherioszografos (ESS-0055392.1)

East Sector -East Sector -Preliminary -ESS-0055393 -l.b -eleftherioszografos (ESS-0055393.1)

South Sector -South Sector -Preliminary -ESS-0055394 -1.0 -eleftherioszografos (ESS-0055394.1)

F}@ ESS Infrastructure Layout -ESS Infrastructure Layout -Preliminary -ESS-0017898 -1.0 -mikaelandersson (ESS-001789

&@ ESS Beam Instrumentation -ESS Beamn Instrumentation -Preliminary -ESS-0017900 -1.0 -mikaelandersson (ESS-0017

U—@ -ESS Accelerator -Frozen -ESS-0017965 -1.0 -daniellundgren (ESS 0017965.1) /
If@ - - -ESS-0017965.1 - - -Rev -1.0 - - -Frozen - - -danlellundgren S N 4

ESS Level 100 RF Source Layout Front End Building FEB Contmgency Test Stand -ESS Klystron Gallery Layout -Fr

GO1 Lvl090 -ESS Accelerator Tunnel Layout -Frozen -ESS-! 0017895 14 -carljohanhardh (ESS- 0017895 1)

-ESS Accelerator Cryogenics Layout -Frozen -ESS-0024864 -1.8 -caonhanhardh (ESS- 0024864 1) \:

WP12 WP13_WP15_WP16_PSS_TSS_ALIGN_STRU -ESS Accelerator Infrastructure -Frozen -ESS-0017964 -1. 2 a

-ESS Accelerator Installation -Frozen -ESS-0135306 -1.1 -carljohanhardh (ESS- 0135306 1)

-ACCSYS Areas, Sections, Envelopes -Frozen -ESS-0025183 -1.8 -daniellundgren (ESS—0025183 1
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Erfarenheter och rad

* Implementera ett gemensamt teknisk ramverk for alla
aktorer och discipliner
— Processer
— Informations- och livscykelhantering
— Organisation

« Satt tidiga och tydliga krav pa
— Livscykler och benamningar
— Hur information ska konsolideras, struktureras och utbytas
— Tag/Namngivning
— Format pa design data
— Konfiguration/Andringshantering
— Referensdata

12



