CRP insertion in Cold Box for 2021 tests:
procedure and technical aspects

D. Duchesneau
LAPP, CNRS

Cold box for tests and validation (CRP point of view) of:
* the perforated anode technology and configuration at the scale of a CRP with
electronics connected
e the mechanical structure and the decoupling system
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Example with Dual Phase CRP insertion (3mx3m area detector)

Smooth operation
performed 7 times
in 2018
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~10 cm clearance
on the 4 sides
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Vertical Drift CRP for test in cold box

Suspension cables

B. Aimard, N. Geffroy

Metallic structure

Vertical Drift CRP —

Decoupling device
N

Composite frame

B. Lacarelle

The main difference is the length of the long side
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Overall dimensions

B. Aimard, N. Geffroy

Cold Box suspension chimneys SPFT triangle 2006mm x 1503mm
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Cold Box opening dimensions

CB opening is a “square” whose dimensions are:

3386 x 3386 mm? ~ 3367 x 3365 mm?
according to CAD model according to reality
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On-going insertion studies must include margins on other values in the CAD model
(insertion kinematics could be trickiest in reality !)
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Cold Box design

CRP inclination during insertion is mandatory given

the anode plane size (3375mm) wrt CB opening (3365mm)
Cross section for CRP insertion studies

oresee evel O A

2021/02/04 Vertical Drift — Cold Box CRP insertion procedure



CRP inclination geometry

Dx = CRP Angle Ac = cables
horizontal (degrees) vertical
dimension variation

(mm) (mm)
. 3325 10° 260,5
Residual « ——
clearance 3335 8,8° 230,3
10 3345 7,7° 199,7
5 3355 6,2° 163
2021/02/04

CRP inclination / trigonometry
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Dz = CRP
vertical

dimension
(mm)

586
518
449,3
366,9



CRP inclination boundaries

Margin Dx = CRP Angle Ac = cables Dz = CRP
wrt CB edge horizontal (degrees) vertical vertical
(mm) dimension variation dimension
(mm) (mm) (mm)
20 260,5 586
15 3335 8,8° 230,3 518
10 3345 7,7° 199,7 449,3
5 3355 6,2° 163 366,9

' _ with these inclination configurations, the CRP
horizontal dimension is always smaller than the
\ real CB opening (3365mm)

\\ —_——— : At least 9° inclination is needed to insert the CRP in the CB

[ [— 1 Il_ﬁ [ il I I=

CRP tip is under the bottleneck when the other side is just above

A pure vertical movement for CRP insertion is possible but
clearances are < 20mm |

The CRP cannot be put back horizontal before it
passes completely below the bottleneck => increases
distance from roof during operation
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Detail of CRP design

The decoupling system is sophisticated:
Stainless Steel frame based on sliding components (like DP) or ball
joints and there is 1 locked point position

aStainIess Steel = 13'2 . 10-6 K-l

Use of a decoupling system between 2
groups of components
O nodes = 8- 100 K1 to avoid CTE mismatch

Anodes + Anodes support structure

It adds a serious contraint on the insertion procedure

The present decoupling system cannot be left free during inclination operations more than 2° otherwise it will break.
With complete loss of planarity and integrity of the anode plane. => needs to be blocked during manipulation
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Decoupling system in ProtoDUNE -DP

We managed to rotate by 90 degrees
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Locking of decoupling system to rotate CRP
and allow insertion through cryostat TCO
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Once CRP insertion done,
UN-locking of decoupling system
=> was possible by direct access.

|

Same locking system and unlocking procedure
cannot be applied in the Cold Box !
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Discussion

Can we consider the possibilities to avoid inclination?

No large angle inclination would:
* Ease CRP insertion (pure vertical motion, no modification and change of suspension systems)

e Allow the test of the CRP decoupling system in CB
* Reduce the risks of damaging the anode plane in the insertion procedure
* Reduce the risks of pulling electronic cables or other external connections

How to match the various constraints?

» Need to balance the advantages of having slighly shorter anodes (by 15mm) along the long
dimension against the disadvantages of inclining the CRP system.

» An other option would be a modification of the CB opening on 1 side but it is
probably too complicated and impossible to do.

Personally | would strongly prefer to define the system geometry in order to have an horizontal CRP insertion
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< UCAPP

Additional slides to describe the inclined insertion procedure
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CEAPP Process

Lifting of [Roof + CRP] from concrete blocks
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< UAPP

Process

Use of winches + dedicated pulleys
assemblies fixed on the CF125 roof flange
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< LCAPP

+ small left lateral motion to add margin on the CRP right-side
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Process
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< LCAPP

Roof doesn’t move any more during CRP rotation
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Process
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c CAPP Process

CRP is on the right side wrt CB bottleneck

2021/02/04 Vertical Drift — Cold Box CRP insertion 17
procedure



c CAPP Process

Roof vertical motion and action on winches
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CUAPP Process

This part (outside the chimney ) has a key role
to remove winches
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CE)A‘PP Process

Installation of a
specific part to hang
the CRP

(scenario a la
ProtoDUNE-DP)
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CE)A\PP Process
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<EAPP

The END
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