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Goals & Motivation

Goal:

e Design and construct a full-scale cryomodule prototype (Part of the SPL
Design Study for a Project Proposal in 2011-2012)

Motivation:

e Demonstrate the construction capability, CM with B=1 cavities and SC
quadrupoles;

e Validate and improve design and construction features
e Learning of the critical assembly phases
* Enable RF testing on a multi-cavity assembly in real operating conditions

e Validate operation issues cryogenic cooling principles and acquire
experience

e Support cost estimates
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Agreed external contributions for cryomodules

CEA-  S.Chel e Design & construction of 2 =1 cavities (EUCARD task 10.2.2)
Saclay e 3) Design & construction of helium vessels for 2 cavities; b) tools for
(F) cryomodule assembly (French in-kind contribution)

e Tuner and RF coupler existing designs to be adapted to SPL needs
(not formally agreed)

CNRS - P. Duthil e Design and construction of prototype cryomodule (French in-kind
IPN — contribution)
Orsay (F)

e Design & construction of 1 $=0.65 cavity (EuCARD task 10.2.1)
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@ Follow-up of issues from 15t collaboration meeting
SPL general issues with impact on WG3 work

Test an adequate quantity of cavities (~ 12 =1 + 2-4 3=0.65) Build and test more cavities e  Stony Brook — BNL —
and prepare 8 B=1 cavities for installation in full-size cryostat “ 7 AT AES (B=1)

plug-in compatibility?” TRIUME (3=0.65)
e CERN (B=1)

Adapt CEA designs for RF coupler and tuner to the SPL Study / builq_étﬁt devices and their o ?
integration
HOM dampers Ijkl st their o  ?
> Workshiop coming Up”
Define longitudinal layout of the SPL (lattice including beam Design e CERN,WG23,4
instrumentation and extraction devices) In progress
WG3 specific issues
Identification of integration needs: components type, set-up a Product Break-down . WG3
interfaces, functional needs. Structurefg—’ aﬁq%interface
specificatio
Cryo-module functional specification: alignment Produce a functional e WG3
requirements, thermal budgets (static+dynamic), specification fo&.the
mechanical requirements cryomodu
Cryo-module conceptual layout (X section, Elaborate conceptual layouts, e WP234
longitudinal view) based orlmpragressal layout
of the SPL.
Cryogenic operating modes Produce a specification of e CERN,WG3
cryogenicmﬂégjdm@ensions,
pressures and temperatures
Quadrupole magnets and powering schemes. set up baseline s eC|f|cat|on e CERN, WG4
for the 1, RIORTESS. JU
work organization structure Ind SPL collaboratﬁ)‘?mtrHQeﬂF@ﬁﬁﬁ%%jru'e design e CERN,WG3
eered by

8-9 I\Wé[ fag group s



Work organisation plan

-

« Working group composed of:
e System responsible representatives (see table, next slide)
* Integration responsible (S.Weisz)
e representatives of collaborating institutes (CNRS/CEA so far)

e Regular (monthly) Working Group meetings at CERN, starting from
June next

* Reporting to SPL management:
e 1 progress report every 6 months (July/December);
 regular progress reporting presentations in SPL steering group
meetings

e Strong interaction with other working groups
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Machine parameters and layout
WG3 coordination

Cryostat design & Integration
Cryostat assembly tooling

RF cavities in vessel/ancillaries
Vacuum systems

Quad.doublet

Magnet powering/protection
Cryogenics

Survey

SPL integration

F.Gerigk

V.Parma (O.Capatina)
P.Duthil

TBD
W.Weingarten/S.Chel
S.Calatroni
D.Tommasini
A.Ballarino

U.Wagner

D.Missiaen

S.Weisz
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CERN, TE/MSC, EN/MME
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CEA-Saclay

BE/RF, CEA-Saclay
TE/VSC

TE/MSC

TE/MSC
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Schedule for SPL prototype

Cryomodule ready

for testing
SPL eryomodules Master Schedule \7
Task Name 7008 2070 i )
Q1 @r2 o3 o4 | o1 ar2z o3 ord4| o1 oz @ ors | o¥1 oz
Prototype cryomodule ready for testing ]
|ICryomodule design =
Conceptual Design =
Detailed Design of prototype cryostat uncompressible

Prototype cryostat fabrication

lAssembly tooling

Design of assembly tooling (clean-roomtcryosiating)
Construction of clean room assembly tools

Install clean room assembly fools at CERM
Construction of cryostat assembly tools

Install cryostat assembly tools at CERM

Prototype cryomodule assembly

Assy of string of cavities in clean room (CERM,SM18) /7 1
Assy of cryostat (CERN, SMA18) Req uires

availability of
“plug-compatible”

tested cavities
| I

Task e  Mllzstone O Exemal Taske
%S%Em uam Sﬁn LLLTIRRLL RLTIRRRLLEE NN LELRRI T LT E'Imrmw _:‘ m' “m Q’
Progress s Project Summary ]  Deadine ok
SPL cryomoduies master schedule March 2009, mgp Znd SPL collaborayph,gneeting, Vancouver Fri SE09
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Conceptual design:
example of X section options under study

X section
options

Components/system level
—_—

Supporting/aligning

RF coupler system

Ground
support  (LHC

type)

' Horizontal \l Vertical \
l \ l Bottom \
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Ceiling hanging
(XFEL type)
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Conceptual design:
some ingredients towards a longitudinal layout

‘ . Beam . — Position
o instrumentation
Longitudinal layout (CM

lenght, interconnect zone, Warm
C/W transitions...)

Sectorisation (valve

boxes)
Cryogenics layout

Instrumentatlon

Vacuum barr|ers?

Beam vacuum
Vacuum layout Sectorisation
valves?
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Milestones 2009...

Main technical milestones for WG3 in 2009:

> Accelerator layout with intermediate energy ejections: 05/2009
»  HOM damper specifications (?): 06/2009

[dedicated workshop on June 25-26, 2009 at CERN
(http://indico.cern.ch/conferenceDisplay.py?confld=57247 )]

Location of beam instrumentation: 06/2009
Orientation of RF coupler: 09/2009
Coordination of sc cavities development: 09/2009

Y V VY

[dedicated meeting in September 2009 at CERN — before SRF09]
Decision on supporting of cryomodules: 10/2009

Dedicated workshop on sectorization of cryogenics: October 2009 at
CERN

> Invitation to be sent in coming weeks.

\ 78 %
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Work plan for WG3 this year...
— By June - July

e Analysis of options for transversal layout (X section)
— By July - August

e Input from HOM work shop, optics and instrumentation
requirements => analysis of options for longitudinal
layout

— October

* Workshop on sectorization of cryogenics will be
organized at CERN

— By November => conceptual design and detailed
specification for detailed design to start
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