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RVC and QCS

RVC prototype was extensively tested 2013/2014
» Bellow design between QCS and RVC only recently finished
= probably most crowded and critical spot in entire machine
» Main issues of final RVC system test:

= study forces on VXD versus QCS movements (earthquakes, magnet
ramping)

= verify vacuum tightness
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Stress Test in February 2014: Transport to & at KEK
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BPAC Comments / Recommendations Oct 2015

2.1.2 Concerns

The interface between the inner detector assembly and the QCS, including the bellows, is not yet well defined. An
issue was raised regarding the transverse stiffness of the beam pipe bellows. That issue must be understood.
The committee suggests that reference information on the bellows transverse stiffness is directly applicable to
bellows in a fully compressed condition (when transverse deflection is dominated by shear), but that bending
deflection of the bellows would reduce the effective transverse stiffness as the bellows are extended, thereby
alleviating concerns.

Changes in the QCS design may modify the mechanical strength of the QCS. Furthermore, the machine
background may also be affected due to the changes in the cryostat design. Relative motion between the inner
detector assembly and the QCS will affect luminosity performance as well as the collision spot location.

2.1.3 Recommendations

1. The Emergency Decoupling Insertion device of the RVC should be thoroughly tested in all possible conditions.

2. The interface between the inner detector assembly and QCSs, including bellows, needs to be defined as soon
as possible to complete integration work of the interaction region. The committee recommends that the
transverse stiffness of bellow assemblies be evaluated over the range of lengths that may occur. If that
evaluation leads to a concern, the bellow’s transverse stiffness should be determined by direct
measurements and compared with the stiffness that is acceptable.

3.2.1 Concerns

Though many successful tests have been completed, it is not clear whether no torque being applied to the VXD
and beam pipe as the RVC is closed/opened. It is not clear whether a mechanism is needed to maintain the
relative azimuthal alignment of flange pairs as they are mated.
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Stainless Steel Membrane Bellows

&7 | HYDRA Membranbaige Schasalprofil (HYeRL) © 7| HYDRA- Memde aabalpge Schmalprofid (HYSRA)
Vorregurene Vorrugareite
s
Arewm Begmdereee D ttadon e
:: : L ol -~ U | e e el h-..':- = R
C— o e e i e - | e | e e =
A | e |alal s . . % N S ™ % & % a
2| W |[waemaxtraw| wan “w CREERED CRle 0N .00 | 7 |ate | 30 | % et | 1| em
a8 13| e % wo| A | SBectm . ox | A8 Jotmett | 50 | o | wemw | 21| R
CREEE OIS s CERECRED el -0 | M |etied | W | e mase | am | em
190 e pan 1 aan | tan " - i | SR o L o Iomnl W | o e lam | 2
s DS aMSalaaw| e ¥ FERERED SRl AU -0 | M | | W | o | wee M| as
A5 e MSn 1 uo| s 13 w | | W eMecawi-0m | wx loamn | w0 | os | e | w| W
» MRt adw - “ 00 ) ) LE R LR we o ey " or o " 1
Mo ahntaam | e “ » | W | W omeonu-0m | oo loamew | o | e | demee | wa|
- WS MSx 10w | e " EERECREY) ANt 08 | 0m [oomew | % | 0x | wwe | ]|
TP TR Y " w | | W mesnu-0m | o Joamn | 0 | om | aee | W | 1w
MEw@Sxtaaw| uen 3 m | @ | W et oM | o0 Jeamen | w0 | 0w | wwee | wa| w
M acataon| nan “ » | | W oecaui-0m | o Joamww | m |ex | ome | w] 1w |
- Wi altataaw| " FERERES GRavtN -0 | B0 (| ®» | 0w o | e |
PR IR Tan " e o) ) M e e AN -0 o o M " oK 2008 " e
¥ & [ M akistsan| wan " CEREREY OResiMiom | A% [amww | %W |00 | e | we| e
30 wlsn 1 som | en by w |l e | oot/ .0m | 0 Joomen | 30 | 1 | mwee | we| 2
» BEaRSatadn| " CERECRED eMesau oM | wOm Jamm | W | on | uwe | W | e
WS a8 n 1 w0 | v L w o |l e ettt om | 3 lamu | x | 1w | ewee | wr]| 1o
< Cfaliataaw | an " CRERED OMesaM oM | N Jomn | = | om | wew | we| .
&5 awsataas | uen 1 w ol | @ Sacttti-om | oo lomeey ! 39 | 100 | awee | wel| 3
“ M S " CERESRES emecamiom | A Joamn | W | op | one | x|
S S a 1 aam | e ' mw | e | & soctuom | o0 ool % | 19 | wwe | as| 3o
'vu-_:'.n—--p_-—u—n---m
- ] L -~ -
146 337
Beugs- | Nean- Balgoron Warksho® Linge o | max Aazabd O-Toleraoen Nernautierdan ¢ Wele Faderrate jo Waile wircs, | Gewlart jo
oy o Mamdeas. | Namben- e 0000 Lasaoieie 0% Cues | Mamdean.
L Diae paant iy Ny lateent axiu npdar | Lol wham (2T
L e 4 O In] o < 4 0, e Tiag & < < A
e o mn | o | - | o - L] - e rm e o Nmn | NnGepd Nrers o’ [
3 | a0 |nsxsasxrixonw| wsn | 14 00 | 203 | s03 | oM =e000/-05 ) w00 (a00om) ws | ow II | s

27 mm / 1,4 mm per profile ~ 20 profiles

/

21st DEPFET Meeting, Valencia: RVC Status 15.01.2016

5mm?
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RVC Test Set-up at DESY

» QCS vacuum vessel flange (SS)
> QCS pipes (SS)
» QCS beam pipe flange (SS)
. Bellows pipe (CuCr1Zr)
- updated design
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RVC Test Set-up at DESY

» QCS vacuum vessel flange (SS)
> QCS pipes (SS)
» QCS beam pipe flange (SS)
. Bellows pipe (CuCr1Zr)
- updated design

screwed pipes || diffusion welded joints

stainless steel CuCriZr
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RVC Test Setup
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RVC Test Setup

21st DEPFET Meeting, Valencia: RVC Status 15.01.2016



Backside of RVC Test Setu




Status of RVC Test Set-u : Front View
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Status of RVC Test Set-up: Back View
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3D Force Sensor

3-axis force sensor to measure resulting force on central beam pipe as function of QCS movements
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3D Force Sensor

3-axis force sensor to measure resulting force on central beam pipe as function of QCS movements
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Mock-up of Central Beam Pipe
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Monitoring Relative Movement between VXD and QCS

3-axis position encoders to monitor relative movement between VXD and QCS
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Integral Leak Test of RVC Prototype in 2013

Test principle similar as for QCS flange

= more complicated due to uneven outer envelope of test volume
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2nd pump stand
p=2x 108 mbar

14th B2GM at KEK: RVC Status 05.03.2013

p=1x103 mbar
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Integral Leak Test of RVC Prototype in 2013

Position Encoder

Plexiglas Housing
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Provisions for Helium Leak Search

After closing RVC must be able to perform Helium leak search independently
for 2x4 Helicoflex seals

Mandatory to avoid contamination of environment with Helium

- KEK design uses rubber seal for QCS insulation vacuum
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Pipes for Helium Leak Search
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Flange W|th Helium Leak Search Channels |
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Open Issues

» Final dimensions of driving systems
» Integration of Emergency Deinstallation (EDI) hooks
» Exact pipe routing
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Summary

Mechanical assembly to be finished by February B2GM
Mechanical and leak tightness tests will follow

Detailed documentation will be provided by June B2GM
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