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European Spallation Source
Mission:
Design, Build, and Operate the world’s leading research facility using
Neutrons
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Partner mstltutlons respon5|ble for dellvermg
the design & construction of ESS

= Construction work
= o= starts on the site
-

— ESS starts

Decision: ESS will user program

be built in Lund
2019
First beam on
2012 Target Instruments (NSS) Accelerator
ESS Design Update
phase complete

2003
First European design
effort of ESS completed
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The ESS machine
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Why Neutrons?

SPALLATION
SOURCE

Penetrates Earth's

Atmosphere?

Radiation Type Radio Microwave Infrared Visible Ultraviolet X-ray Gamma ray
Wavelength (m) 10’ 10°7° 107" 107*
Approximate Scale
of Wavelength i
Buildings Humans Butterflies Needle Point Protozoans Molecules Atoms  Atomic Nuclei
Frequency (Hz)
10° 10" 10”° 10'° 10" 10°°

. 6 protons
nght SOU rce: . ° ) ’ ‘ ‘ 4+ 6 neutrons
Q electron
Neutron Source: Y ‘ 9 ‘ ‘ D
neutrons i @ neutron



Collimator

Detector
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Charge neutral S=1/2 spin Nuclear scattering
deeply penetrating probe directly magnetism sensitive to light elements
12 and isotopes
w1
0 \._ ,"msnogi-?‘: TYR48
6 1005;’1/
4 3!&:»111 %
d— A
150 mm 2 ' . ' . ' Active-site region of hAR
03 05 0.7 Actives sites in proteins
Li motion in fuel cells Solve the puzzle of High-Tc P

superconductivity

. . - Ml : = Tertiary structure of
Help build electric cars hAR

Efficient high speed trains Better drugs
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Experimental Halls

Target Building
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Cryo Compressor Gallery Building
Building

LINAC Tunnel

750m
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Building

Experimental Halls

Target Building
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Cryo Compressor Gallery Building
Building
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Coordination Planning
Week 6 2019
04 Feb - 10 Feb

: Planned Work affecting Walkways and

1 Roads:
]

1 Road closed outside E02 to Circular

! road

' Road entry to D01 closed

" J\'L - -

DO11G:

24

Mon

/0

Target & E buildings
= (Civils):
Amanda Okhravi ‘

B stakeholder Work
g Pes Cuie: |

Civils:
Peter Andersson |

=L

O D05
Rickard Gunnarsso

[Jmep

. Target (Concrete):
Niclas Silfverberg

. E-buildings:
Stefan P ‘
. FO03, HO1:

Jonas Ljungberg

D Site Logistic:
Lars Oskarsson

- Pre-ops:
AREA [N
| Proosse Gatery N ;a
- X ~1 x- 06-Feb | . - . = - - -
- ‘Aftor 10:00 Slectrical

GO2 DLT and stubar: Electrical

- Buildings Handed
over to ESS

In-construction

Planned important Deliveries:
Crane 13 reinforcement

Frranos Rom — — —




PLM & Asset mgmt.
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Implementing PLM & Asset mgmt. in a :L’EBL:ET%N

science driven organization

.Low level of previous PLM / operational experience

.Much focus on delivery, not so much on operational
requirements, systems have to pick up the slack

.Not used to connecting design data to operational requirements

.Not used to requirements to manage and maintain design data
after commissioning

.Operations supporting systems and predictive maintenance
planning is not commonly used yet

\Working in a green field project means users have to cope with
the fact that systems, methods and requirements gre set in place
while the build is soing on



.ESS is using Catia/Enovia 3DExperience V6R2016x
.The EPL (ESS Plant Layout) is the CAD master model.

Buildings design is done in other tools (Revit/Navisworks)

and translated and inserted in EPL manually at the moment.

.Plant design is done in AVEVA E3D

Integration and coordination between disciplines is done in
Catia.

.Export of reference models for other disciplines done from
ESS Plant Layout in 3DExperience

Infor EAM is used for asset management

.Epics is control system for the machine
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Mechanical In-Kind
Design Standard Contributor
Components

Plant design




Lifecycle — Digital Twins

' erform FRIRR
ews: Functiona| Review /Requirement Review

Handbook for Engineering Management (ESS-0092276)

Mechanical
Design

Electrical Issued
Process for

Piping System
Design Design

CHESS
Release

Central Support

Model Management

1.Integrate design in

w
PDR

Preliminary Design Review

Issued
for

Detaille

esign
Development Phas.

ESS Plant Layout: ESS-0500000

2.Import
3.Produce light model
4.Connect to CHESS:

Facility Breakdown Structure
Location Breakdown Structure

v
CDR TRR

Critical Design Review Installation Readiness Review

BL: As-Designed

Detail Issued
ed for
design Quotatio

Spatial Integration
Request

Communication

1Integration with:

-.Other Systems

.Conventional Facility Models
-Point clouds — Laser Scanning
2.Model Quality Check
3.Interface Simulation
4.Clash Analysis

Test Readiness Review

8L As-Buitt |

1Confluence Page for each Work-Package
-Status

Integration Report on Clash Analysis
.Single point of truth for Exported Models
In-Kind Partner and other disciplines
-Navisworks Coordination

sVisualization

Rendering and Captures

Virtual Reality Room

e

EUROPEAN
SPALLATION
SOURCE









Spatial Integration Section
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Systems Integration at ESS gg:m

Enterprise
Resource

Enterprise Integrated
Asset Control

Planning Management System

)
AVEVA

P&ID
) Collaboration

AVEVA 3D
Home
=
European
ePlan )
— Spallation

Source (CHESS)
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What does it look like? (o)) e,
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Structure Details
-8 ACC.B01.BD4(ESS) = -@ ACC.B0O1.B04.B01-FC-01 - PBI control group(ESS)
= -@ ACC.E01.B04.B01.B01-PBI FC-01 - LEBT FC diagnostic system(ESS)
#-@ ACC.B01.B04.B01.B01.B01-PBI FC-01 - LEBT FC beamline device(ESS)
-@ ACC.B01.B04.B01.B01.BF01-PBI FC-01 - LEBT FC water flow sensor(ESS)
= -@ ACC.B01.B04.B01.B01.BT01-PBI FC-01 - LEBT FC water temp sensor(ESS)
{¥ 10821-Water Temperature Sensor{ESS)
& -@ ACC.B01.B04.B01.B01.KF01-PBI FC-01 - LEBT FC analog front end unit(ESS)
3 ACC.B01.B04.B01.B01.M01-PEI FC-01 - LEBT FC actuator(ESS)
= -@ ACC.B01.B04.B01.KO01-PBI FC-01 - Control System(ESS)
#-@ ACC.B01.B04.B01.K01.K01-PBI FC 01- FC I/O Controller(ESS)
#-@ ACC.B01.B04.B01.K01.KF01-PBI FC-01 - LEBT FC back end(ESS)
# -@ ACC.B01.B04.B01.KO1.KF02-PBI FC-01 - MEBT FC back end(ESS)
& -@ ACC.B01.B04.B01.K01.KF03-PBI FC-01 - DTL2 FC back end(ESS)

+--@ ACC.B01.B04.B01.KO1.KF04-FBI FC-01 - DTL4 FC back end{ESS)
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Availability

BL operation dernal, fnendly, in-house & commissoning)

bl aperation BLFEAD Com g & Accelerator Optevazation for BLs

Start-up

Warm-up W Warm Linac & RF & magnets & sub-systems mantenace and optimisation

Shiutdown Off  Civil Engineening, Accelerators and BL maintenance with no beam, installations and upgrades 2018 _calendan_v8_ 20180111 xisx
Public & CELLS holida
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EPICS, ION Source

Magnetron

Power Measurement

Forward Power: 250
23
Reflected Power: 0

Timing

O Pulsed © Extemnal Trigger

Pulse Freq.: 14.0

Pulse Width (us): 8000

X

Set Position: 5016
Actual Position: 4660

Mode: Auto

Movement: © Enabled

@ fon Source

Target Voltage: 0
Measured Voltage: -0.6V

Max Current: 0.0

Measured Current: -0.0 mA

@ OFF

Status

Filament is heating

Filament is ready

Generator ready for MW

MWin ON

RP limit detection

Generator is in fault

Q Filament © Magnetron

Set Position: 5685
Actual Position: 5402

Mode: | Auto

Movement: Q Enabled

@LEBT

Target Voltage: 0
Measured Voltage: -0.1V

Max Current: 0.0

Measured Current: -0.0 mA

® oFF

Coil1

MaxVoltage: 10.0

Voltage: 2.4V

TargetCurrent:  114.0

Current: 114.0A
. Over Voltage Protection

Reset Qon

Coil2

Max Voltage:

Voltage:

Target Current:

Current:
. Over Voltage Protection

Reset Qon

Coil 3

Max Voltage: 10.0

Voltage: 4.4V

Target Current:  204.0

Current: 204.1A
@ Overvoltage Protection

Reset Qon

O

~Coils T

Coil 1:

Coil 2:

Coil 3:

~ Cooling Water Inlet

Temperature:

Pressure:

r Cooling Water Qutlet

Temperature: 20.2C
Pressure: 1.3bar

@LEBT

Ambient Temp.: 1.3

Screenshot_from_2018-12-11.14-28-48.png
Dew PoINt Temp: 85.2%

High Voltage

Voltage
SetPoint:  0.000

ReadBack: 0.007 kv

Current
Limit: 0.0
ReadBack: 0.0mA

. oo
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Vacuum

@ lon Source

Capacitance Manometer: 1057 mbar

SetFlow: 3.40

Flow: 3.42 scem

H2 Valve: Open Close Open

@ LEBT

~ VGC-10000

Cold Cathode: 1.80E-5 mBar

Set Flow (N2): 0.00

Flow (N2): 0.02seccm

Valve Status: 1

- VGC-30000

Cold Cathode: 2.60E-8 mBar

ingTank

Cold Cathode: 2.30E-8 mBar
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Maintenance from Meter Readings :ﬂ:ﬂ:ﬁ‘,‘gN

FAWY EPICS

Meter X Meter Y Meter Z Devicel Device2

Workorder
Maintain devicel

PLM
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= Machine Vision / Optical
,:'/ @\ Ambient Light

fDY7

Electric / Magnetic

O

Leaks / Levels

Force / Load / Torque
Strain / Pressure

=3

8

Position / Presence / Proximity

Motion / Velocity / Displacement

Y L

Temperature

»D

Humidity / Moisture

Acoustic / Sound / Vibration

Chemical / Gas
[x]
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