Progresses in the ESS
Superconducting Linac Installation

HENRY PRZYBILSKI, CM INSTALLATION LEAD
ON BEHALF OF THE EUROPEAN SPALLATION SOURCE ERIC (ESS)

2023-06-26, SRF 2023, GRAND RAPIDS
MOIAAO03




ESS overview

In-kind collaboration
Current status

RFDS

SPK & ELL tests e e A N

2023-06-26 PROGRESSES IN THE ESS SUPERCONDUCTING LINAC INSTALLATION




Unigue international project

In-kind collaboration

~

A 4
vraR()BD()Fw

High energy neutrons are
released from the target

ACCELERATOR

10N SOURCE

6,000 -p
TONNES -
) 8m

EXPERIMENTAL
HALL 1

TARGET
MONOLITH

g

e
NEUTRON

BERMS

0 5°

SCIENTIFIC
INSTRUMENT

4.9
TONNES

TARGET WHEEL
2.5m

—

TUNGSTEN

55 CAMPUS

(ess

The neutrons are slowed
down, focused and sent
down the beamlines

AI". \\\\ /
"';:: SAM_NE
(]
Particles are They are accelerated . ..until they
produced in to 96% of the speed hit the target
the ion source of light in the 600 m
long accelerator... LABORATORIES
. mim;m;m,m,m scienyic When the neutrons arrive at the
AR IRRTT instruments, the researchers can
use them to explore materials
2009 2014 2023 down to an atomic level
Decision to site | Start of Today
ESS in Lund construction O
' , ey 2003 2012 2019 2007
@ o %ls Concept design ESS design Start of initial First
of ESS presented update phase operations phase

science



Accelerator overview @
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Accelerator overview @
RFDS status
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Accelerator overview @
RFDS status — G02 gallery
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Overview and Status of ESS RF Systems, M. Jensen, IPAC 2023




Accelerator overview @

CDS status
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Accelerator overview @

CDS commissioning
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Accelerator overview @
CDS repairs - TAO * -
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Accelerator overview @

Cavity/Cryomodule status
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Spoke Cryomodule

Status

Scope: 13 cryomodules + 1 spare
13 Cryomodules at ESS
Non-conformities
* LHe level gauges
* Fasteners material
* Cold Tuning System — Stepper motor

« VSS32 lifetime
« Stepper motor replacement
CMO05/CM07/CM11 >100k revolutions
 Ready for Installation
* Opening 11 CM
 Elec. incoming / vacuum tests

Completion of Testing Series Double-spoke Cavity Cryomodules for ESS,
Rocio Santiago Kern, Uppsala University, MOPMB094 - THIAAO3

Performance Analysis of Spoke Resonators, Statistics from Cavity
Fabrication to Cryomodule Testing, Akira Miyazaki, IJC Lab, THIAAO4




Flliptical Cryomodule @)
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Elliptical Cryomodule

Cryogenic operations
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Elliptical Cryomodule =

ESS test summary

CMO0O0 used to commission the facility
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Progress of Elliptical Cryomodule Testing at TS2, Philippe Goudket, ESS, Lund, MOPMBO060
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Pilot installation

March'23 —
June'23

2023-06-26 PROGRESSES IN THE ESS SUPERCONDUCTING LINAC INSTALLATION




Installation in the ESS tunnel @

Spoke and Elliptical cryomoduiles

Complete installation scheme
Transport

Alignment(s)

CDS connections

SPK — Doorknob installation
RF waveguides connections
Vacuum tests

Piping work

© N o v bk W=

Cable connections

1 SPK CM and 1 ELL CM installed in parallel

ELL Pilot installation timeline

| Week 1 | Week 2 | Week 3 | Week 4 Week 5 | Week 6 Week 7 Week 8 | Week 9 | Week 10

Jumper prep. - _0%
CM prep. - _0%
Rigging - [ 0%
SAM - 0%
WG conn. - N 0%
€os conn. - [
Water/ai - O e
Cryo piping - Pox
RF cabling - .0%
ICcs - 0%
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mmm Cryo === Rigging P SAM === RF mmm SRF =sm ICS == Vacuum
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Installation in the ESS tunnel

Preparation work
CDS SPK & ELL
-




Installation in the ESS turmel

Transport and positioning

Strong participation of the rigging and alignment groups
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Installation in the ESS tunnel

He Ieak tests and Jumper connectlon
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Installation in the ESS tunnel

Installation completed
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Many more activities were completed such as the RF waveguides installation, cable connections and piping work!
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Installation in the ESS tunnel

“Lessons learned”

The good installation procedure /
sequence / tooling

Elliptical cryomodule (TS2 experience)
 Jumper DN450 bellows
* Process pipe cups / 1 leak found
* Waveguide connections
Spoke cryomodule
* Process pipe cups
* Doorknob assembly
* Access / clashes
Preparing the series installation
Getting ready to install 2 CM/month

22




Installation in the ESS tunnel

“Lessons learned”

The good installation procedure /
sequence / tooling

Elliptical cryomodule (TS2 experience)
 Jumper DN450 bellows
* Process pipe cups / 1 leak found
» Waveguide connections
Spoke cryomodule
* Process pipe cups
» Doorknob assembly
* Access / clashes
Preparing the series installation o
Getting ready to install 2 CM/month S
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Cool down after the pilot installation
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Cool down after the pilot installation o~

From 4K to 2K operations

ACCP Cold compressor start — LHe level regulation — no RF operations
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