| nterface of Plug-Compatible
Cryomodule Components

KEK
Norihito Ohuchi

2008/3/4 GDE-Sendal Meeting



From the presentation by Hitoshi Hayano
at KEK-kick-off meeting on 2007/9/12-14

Possible plug-compatible units

C1-level : Cryomodule

C2-level : Cryostat with GRP, He-pipes, and thermal shields. | Vacuum vessel and cold mass

C3-level:Cryostat vessel, GRP supports, Pipes, Thermal Shields, Invar fixture,
Cavity support, Quad support, Cryostat Pumping system,

Instruments(vacuum, temperature, etc)
Installation fixture and method,
Transportation fixture and method,

C2-level : Cavity package with He jacket, tuner and coupler, Cavity package

C3-level:Cavity, Jacket, Magnetic shield, Tuner, Coupler,

Instruments (RF cable, temperature sensor, piezo drive, etc)

C2-level : Quad-steer-BPM package,

C3-level:Quad magnet, Steer dipole coils, Current feedthrough, BPM

C2-level : HOM absorber
C2-level : Beam line pumping

Quadrupole package

HOM absorber unit
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Beam line pumping unit




Previous Worksfor Cryomodule Component
Engineering Design

Defined cavity parametersby Lutz at FNAL-GDE M eeting on 2007/10/23
— Cavity length = 1247 mm

— Maximum outer diameter
 Cdls=210mm, HOM coupler = 232 mm = Max. Radius= 116 mm

Definition of theresponsible group to the interface componentsat FNAL -
GDE Meeting on 2007/10/23

Helium vessel parameters at SCRF technology meeting on 2008/1/18 after
TTC meeting at DESY
— Max. allowable pressure at room temp. and vacuum inside = 2 bar
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C1llevel (cryomodule) interfacefor engineering design
Cl-level : Cryomodule (1)

Cryostat (vacuum vessel) Length of cryostat, m
Cter diameter, m
Connection flange type between cryomodules
EBeam pipe Chter diameter, mm
Position of beam pipe axiz (2,¥) wrt the cryostat center at room temp., m
Height of beam pipe aas w.rt the base level of the vessel support at room tetp., m
Connection flange between beam pipe and gate valve
Input coupler connection flange to the wawve guide lange Posttiosn of input coupler azes w.rt the cryostat center
Connection flange type to wave qude
Positions of the connection flanges to wave guides w rt the cryostat center
Thermal shields =hield shape
Shield position wrt. the cryostat center
Connection type between shields m the cryomodules

Wacuum connection flange of input coupler Connection flange type to vacuum system
Posttions of the connection flanges to wacuum systetn w.r t the cryostat center
Cuadrupole Terminal type of current leads
Correctors Tertinal type of current leads
EF cables Terminal type of cables

SECTION B-B




C1llevel (cryomodule) interfacefor engineering design
Cl-level : Cryomodule (2)

Gas return pipe Pipe size, mm {defined by the cryogenic group)

Posthion of the pipe asas () wor.t. the cryostat center at room temp., m
2K 2-phase supply pipe Pipe size, mn {defined by the cryogenic group)

Position of the pipe asis (x,¥) wrt the cryostat center at room temp | m
2.2 K coclng pipe Pipe size, mm {defined by the cryogenic group)

Postion of the pipe ams (x,y) wor.t. the cryostat center at room temp. | m
SE cooling pipe (forward) Pipe size, mm {defined by the cryogenic group)

Position of the pipe asis (,y) w.r.t. the cryostat center at room temp., m
SE cooling pipe (return) Pipe size, mm {defined by the cryogenic group)

Posthion of the pipe asas () wor.t. the cryostat center at room temp., m
A0E coohng pipe (forward) Fipe size, mm (defined by the cryogenic group)

Position of the pipe asis (,y) w.r.t. the cryostat center at room temp., m
40K coohng pipe (return) Pipe size, mm {defined by the cryogenic group)

Position of the pipe asis (,y) w.r.t. the cryostat center at room temp., m
Precooling pape Pipe size, mm {defined by the cryogenic group)

Position of the pipe asus (,y) w.r.t. the cryostat center at room temp., m

@300, 0 [wll 8111
2K Return

260, 2 [e2 3701
2.2 K

856, 1 [e2 2091
SK Forward
¥ s 4

@75, 4 [23 1237
S0K return

#69, 9 [#2, 7501
8K Return

@72, 0 [@2 8247
40K Farward

269, 0 [#2, 7171
2K 2-phose

@38, 9 [@1, 3301
cool down
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C2level interfacefor engineering design (1)
C2-level : Cold Mass (Vacuum vessel, support post, cooling pipes, shields)

Cryostat (vacuum wessel)

Input coupler connection flange on the vacuum wessel

Tunner shaft connection flange on the vacuum vessel

Cavity package support

Cuadrupole package support

2K Z-phase supply pipe connection to cavity vessel
Precooling pipe connection to cavity vessel (flange or welding)

Length of cryostat, m

Outer diarmeter, m

Connection flange type between cryvomodules

Outer dismmeter, mim

Tnner diameter, mm

Thickness, mm

PCD, bolts

Sealing

Distance between the commection surface and cavity axs
Cyter diameter, mm

Tnner diameter, mm

Thickness, mm

PC[;?, bolts

sealing

Distance between the connection surface and canty amis

Posttions of the connection surfaces of the suppeort legs wer.t. the cryostat center
Connection design with sliding mechanism

Position of the connection sutface under GRP wrt the cryostat center
Connection design

Connection design

Connection design
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C2level interfacefor engineering design (2)
C2-level : Cavity Package (cavity jacket, tuner, input coupler)-1

Slot length, room
Dristance between beatn pipe flanges of one cavity,

Dristance betwreen beatn pipe bellows flanges, moa
Ilandrourn alloveable outer radius, men

Helinm jacket Ivlaterial

Onter diameter, rarn

Bearn pipe flarge Ilaterial

Onter diameter, rorn

Irmer diameter, rorm

Thickness, mmm

PCD, bolts

Sealing

Diistances between the connection surface and input coupler ads
Inpat coupler cormection flange to the wacuar vessel Chater diarneter, rarm

Irmer diameter, rorm

Thickness, mmm

PCD, biolts

Sealing

Diistance between the connection swface and cavity ads
Support Tab (front) Ivlaterial

Horizontal positions frorm input coupler aas and wide, mom
Horzontal positions frorm bearn axds and wide, rom
Vertical positions fror cavity center and thickness,

HET\
f = ) l_.-'

e L_L :Eavity-pack_age
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C2level interfacefor engineering design (2)
C2-level : Cavity Package (cavity jacket, tuner, input coupler)-2

Support Tab (hackward)

Tuner shaft connection flange for the cutside motor

Transition pipe to 2K -2phase LHe supply pipe

Precooling pipe connection (Hange or welding)
EF cables

Ilaterial

Honzontal positions from mput coupler ams and wide, mm
Horzontal positions from bearn axis and wide, mm
Wertical posttions from cawvity center and thiclness, rim
Omter distneter, mim

Thner diameter, mm

Thiclness, mim

PCD, bolts

Sealing

Distances between the connection sutface and input coupler ams
Ilaterial

Omter distneter, mim

Angle to the honzontal hase, degree
Pipe length, mm

Location from mput coupler ams, mm
Connection design

Terminal type of cables
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C2leve interfacefor engineering design (3)

C2-level : Quadrupole Package

Eeam pipe flange

Connection to GEF (under the center suppott post)
2K -Zphase pipe connection

Precoclng pipe connection

Feedthrough for current leads

Distance between beam pipe flanges, mm
Mammum allowable outer radine, mm
Citer diameter, mm

Tiner diameter, mum

Thickness, mm

FiZD, bolts

=ealing

Position of the connection surface w.rt the cryostat center
Suppott mechanism

Connection design

Connection design

Connection design

Beam pipe ——

Quadrupole
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C2levd interfacefor engineering design (4)
C2-level : HOM Absorber, Vacuum Pump System

HOM Absorber Dhstance bEhﬁFEE.'-ﬂ beam pipe flanges, mm
Mazsirmum allowable space wrt beam line
Eeam pipe flange Cuter diameter, mm
Inner diameter, mm
Thicknessz, mm
PCD, bolts
mealing

Posttion of the connection surface w.rt the cryostat center

YVacuum Pump System Connection flanges to mput couplers  Connection design
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C3level interfacefor engineering design
C3-level :Cold Mass, Cavity Package, Quadrupole Package

Caold Ivlass Cryostat (wacuum vessel)
Support post
Therrnal shields
Gras return pipe
Coolirg pipes
Irvrar ficture
Carity shiding support
Cuadmpole support
ity Package Carity and bear pipe
Helium jacket and magretic shisld
Connection flange to input coupler|Ilaterial
Chrter diarmeter, mrn
Inner diarneter, mm
Thickness, mmm
PCT, bolts
Sealing
Position of the connection surface wr.t. the cavity aas (bearn line), ram
Cormection flange to HOW coupler| Mlaterial
Chater diameter, momn
[nmer diarneter, mm
Thickness, mm
PCD, holts
Sealing
Inpmt coupler
Tuner
HOW conpler
Quudrupole Parkoge __|Quadriol Each cdmponent hasinterfaces
BFI
- elot it mogaetc sl betweer) the other components.
Current leads and feedthrough
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Discussion

1. Which level of the compatibility will be

required for 1L C cryomodule design work?
e (C1?7C27?C37°
— Mass-production strategy in threeregions

Production of one-third of total cryomodulesin each region
« Cryomoduletestsin each region

— Strategy of component exchange during the
accelerator operation
 Accident of component inside the cryomodule
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Proposal

Compatibility at C1 level: “MUST”
Compatibility at C2 level

Cold mass
Vacuum vessel, support post, gasreturn pipe and cavity support, cooling pipes

Cavity-string
Cavities, input couplers, HOM couplers, tuner, connection bellows and flanges
In the string, NO COMPATIBILITY in the base design

Quadrupole package
HOM absor ber

Pumping system

No compatibility at C3 level

Assign theresponsible people for designing the interface
components

FNAL: Don Mitchell, DESY: Lutz Lilje, KEK: Norihito Ohuchi
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