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List of deliverables and interfaces

❑ 2 Top CRPs

❑ 2 Bottom CRPs

❑ 2 support metallic frames to:

❑ attach the 2 top CRPs

❑ support the TADs and the dyneema cables for the cathodes

❑ 8 support feet and adapter plates for the 2 bottom CRPs to position on the membrane floor

❑ 188 signal Cables for the two top CRPs

❑ 6 HV cables to connect the top CRP bias lines from the feedthrough to the cold filter box

❑ 8 Level meters with temperature probes for the top CRPs

❑ 16 Cables for the level meters and 8 cables for temperature probes

❑ Tooling for insertion in cryostat
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Top CRPs

CRP3: built in July 2023

-tested in coldbox in October 2022

-Inserted in NP02 cryostat on January 17th 2023

CRP2: built in June 2023

-tested in coldbox in July and November 2022

-Insertion in NP02 cryostat beginning of February 2023
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Bottom CRPs

CRP5: built in September 2023 and December 2023

CRP5a tested in coldbox at BNL in December 2022

CRP5 will be assembled on January 20th and  tested

in coldbox at CERN in February

CRP4: built in Dec. 2022 and Jan. 2023

-tested in coldbox at Yale in January 2022

- To be sent to CERN second week of Feb. 2023

- Possible cold-box test for CRP-4 in March

- Insertion in NP02 cryostat late March 2023

CRP5A CRP5B
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Top CRP assemblies

Jan 16 2023

The  2 metallic frames 

▪ inserted in cryostat on Jan 13 

2023 

▪ Surveyed by CERN metrology

team on Jan 16th 2023

CRP3 CRP2
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Top CRP signal cabling

Cold flange: 

20 connectors to connect on the CRP

10 chimneys are used for the 2 CRPs

CRP-TDE interface
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Top CRP signal cabling

BEAM

11

8

CRP3

1 2

CRP2

3

1
0

9

4 5 6

Cable length have been optimised to minimise their length with

the existing chimney configuration

Cable trays are attached to the DSS and the orientation is

optimised to minimise the path

96 connectors/CRP
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Cable length distribution for CRP of Module-0 1 CRP (96 cables):
===============
8 Cables of <1.2m (NP02)
===============================

34 cables < 1.8m ( 28x 1.8m 
+ 6x 2.1m)

6 cables of 1.9m
10 cables of 2.0m
8 cables of 2.1m

===============================
14 cables of 2.2m
8 cables of 2.3 m
===========================

4 cables of 2.4m
2 cables of 2.5m
2 cables of 2.6m

24x 2.1m

22x 2.36m

8x 2.6m
16 cables are taken from Dual-Phase

176 cables have been done at CERN the week before

christmas

All cables have been tested for continuity and shorts

Top CRP signal cabling
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1 2 3 4 5 6

7

8

9

10

11

12

BEAM

CRP3 CRP2

CRU1

CRU2

CRU2

CRU1

NP02 Dual Phase chimney numbering
we keep the same

KEL 1

KEL 12

KEL 36

KEL 48 KEL 1

KEL 12
KEL 36

KEL 48

KEL 36

KEL  48 KEL 1

KEL 13 KEL 36

KEL  48 KEL 1

KEL 13

Top CRP signal cabling
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Example of the cable routing and identification for 1 half-CRP in Module-0 Top CRP signal cabling

Cabling to the CRP connectors will be done when the CRP is raised to its final position except for the side of the 

CRP in the middle where the cables are first connected to the CRP.

The connection to the chimney 8 and 11 for this side will be done when the CRP is raised up 
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Installation of top CRP cable trays in NP02 cryostat January 11th 2023

B. Aimard
G. Deleglise
N. Geffroy
F. Peltier
A. Parchet

DSS (to support Field Cage)
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Installation of top CRP cables in NP02 cryostat
January 12th 2023

13h00

G. Deleglise, N. Geffroy, F. Peltier, 
D. Duchesneau, O. Lantwin

All cables have been 

prepared for each chimney

with the recorded identifier
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Installation of top CRP cables in NP02 cryostat
January 12th 2023

18h30
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CRP and Cathode interface
Top CRP and cathode integration work with IJClab, LAPP 

and CERN

The 8 TAD pieces

have been 

installed on the 

frames yesterday
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Scenario to raise the cathode up to now:

CRP and Cathode interface

The installation scenario 

is being changed since

yesterday

It should be discussed

technically and confirmed

before going on

Simple scenario 

has been ruled out
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Top CRP bias cold cables and feedthroughs

6 cables (6m long) with SHV

Flange and feedthrough:

Option 1:

1 flange with 6 HV 

connections is used on the 

colbox and can be installed

on 1 penetration (Dual Phase 

CRP3 instrumentation)

Option 2:

Use the old HV cables from

DP PMTs

2m

2m

Bottom CRP cold cables are coming from the BDE group

6 Top CRP cold cables to provide if we don’t use the option 2

Should be installed and connected to the cold filter boxes when

CRP are raised to their final position (mid February?) 
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Warm bias cables: needs 12 for the 4 CRPs => can be 

reused from large number used for the  DP detector

(need to check the connectors on the power supply side).

HV bias supply: The Wiener unit used for the cold-box 

has enough channels  to  be used for the Module-0 

CRP power supply and warm HV cables
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Flange and connection for Level meter and CRP temperature probes: Use of CRP1 and CRP2 DP CRP flange

CRP3

CRP2

2m

3m

3m

Longuest path to reach the level
meter opposite to the 
instrumentation chimney: 8 m + 2m  
(through the roof) = 10 m 

On CRP3 and CRP4 DP  

feedthroughs

❑ 8 Level meters with

temperature probes for 

the top CRPs

❑ 16 Cables for the 

level meters and 8 

cables for 

temperature probes

System under preparation

provided by Grenoble

Level meters will be

available next week => 

attach to CRP3 and then to 

CRP2 when it is inserted in 

the cryostat

Cables will be available first 

week of February
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Flange and connection for Level meter and CRP temperature probes: Use of CRP1 and CRP2 DP CRP flange

CRP3

CRP2

2m

3m

3m

Longuest path to reach the level meter opposite to the instrumentation chimney: 8 m + 2m  (through the roof) = 10 m 

Outside: 9 SMA + 10 Lemo Inside: 19 SMA

Outside: 3 SUB-D 50 male Inside: 3 SUB-D 50 male

Solution 1:

Solution 2:
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Bottom CRP support feet and adapter plates

The insertion and installation procedure of the Bottom need

to be developed and detailed

Steps to be defined

The adapter plates and feet will be installed when the CRP 

are inside the cryostat?

The manipulation tooling inside the cryostat has to be

provided

More details will be discussed next week with

Wisconsin group



19/01/2023 CRP interfaces and Module0 preparation21

Bottom CRP patch panels and FEMBs installation

❑ Electronics have been integrated and tested : cold and warm for CRP5A and warm for CRP5B

❑ Electrical connectivity have been tested with capacitance measurement for CRP4 before FEMB integration

❑ Next week CRP5 will come to EHN1 to be tested at warm in the Faraday cage. It will go to the coldbox beginning

of February
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CRP insertion tooling

Insertion of full CRP with a lifting structure 

allowing to enter both top and bottom CRPs

Insertion tooling in NP02 cryostat

Developed initialy for Top CRP
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CRP insertion tooling
CRP3 insertion in NP02 cryostat on January 17 2023

Many aspects related to the manipulation/ rotation and clearances were learned

=> The tooling worked for the top CRPs but should be updated for the bottom
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Bottom CRP insertion and installation

❑ Scenario for positioning and cabling will be discussed next week

❑ Full procedure of movements inside the cryostat should be detailed. The use of the insertion beam or other

device should be described and the tooling provided

❑ The installation of adapter plates, feet to be clarified

❑ To note: the rotation and sliding of the CRPs are delicate operation
Beam is really limit to allow easy operation
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❑ Attachment of adapter plates outside of the cryostat
❑ Moving CRPs into cryostat using the existing lifting frames. Integration with the lifting frame, 

how the frame is removed from the CRP.
❑ Attachment of support feet, tine guides, and edge locators after lifting frame is removed.
❑ Assembly of installation truss on membrane floor. At the spot where CRPs will be installed
❑ Lifting CRP onto installation truss using tine system.
❑ Attachment of patch cables and leveling of the CRP.
❑ Placement of alignment bar on the false floor.
❑ Lowering the CRP to the floor. Disassembly of the installation truss. Locating the CRP by 

touching edge locators off the alignment bar.
❑ Removing the tines from under the CRP.

Topics that will be addressed by Ian Jentz at the CRP consortium meeting next Wednesday Jan 25 at 5pm 

Bottom CRP insertion and installation

This should answer several points and be the starting point to validate the overall procedure as well as the 

interference with FC installation and cathode connection
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Safety and engineering notes
For each procedure a description should be done and validated by HSE CERN

Example done last week for 

Top CRP frame installation

❑ Calculation notes need to be

produced

Validation by CERN HSE

❑ Procedure description to produce in 

order to get a validation and an 

IMPACT before doing the work
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Safety and engineering notes

Validation report for the use of Stainless Steel frames 

to suspend CRP for DUNE-VD Module 0 

https://edms.cern.ch/document/2808866/1

Calculation note on SPFT for Module0 CRP

https://edms.cern.ch/document/2810555/1

Top CRP structure and suspension system

https://edms.cern.ch/document/2808866/1
https://edms.cern.ch/document/2810555/1
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Safety and engineering notes

❑ Calculation notes need to be produced for Bottom CRP installation

❑ Work will start

Calculation note on specific tooling to insert CRP in the cryostat for Module 0

https://edms.cern.ch/document/2808864/1

https://edms.cern.ch/document/2808864/1
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Safety and engineering notes

https://edms.cern.ch/document/2810555/1

https://edms.cern.ch/document/2808866/1

Available on EDMS

https://edms.cern.ch/document/2810555/1
https://edms.cern.ch/document/2808866/1
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● Grounding scheme of the CRPs follows the one used for the Faraday cage and 

cold-box tests

● TOP CRPs: 

○ Metallic frame is connected to the detector ground

○ No shield breaking on the bias cables (HV cable shield is connected to the 

bias flange)

○ Ground for each adaptor board is provided by the readout cables. Ground of 

adapter boards are isolated from each other

○ Electrical schematics for the adapter boards(2717223 v.1), edge 

cards(2785495 v.1) and cold filter board(2765577 v.1) are at edms

● BOTTOM CRPs:

○ Metallic feet sitting on the cryostat membrane is electrically isolated from the 

CRP

○ Shield of the bias cables are broken at the cold-filter box level

○ Ground of the cold-filter box is connected to the copper layer under the 

composite frame

○ Ground of each adapter board is connected to the copper layer under the 

composite frame

○ Electrical schematics for the adapter boards(2765576 v.1), edge 

cards(2785495 v.1) and cold filter board(2765577 v.1) are at edms

● Overall system schematics needs to be created

CRP grounding and shielding
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Validation and QC before installation

❑ CRP connectivity before and after installation in cryostat: capacitance 

measurements for top CRP

❑ Signal cable: 

➢ Complete test of continuity and short after fabrication => each cable

has a test recorded in a file (it will be uploaded to EDMS)

➢ Cleaning of the cable

➢ after cabling => double cross check of routing and position on the cold 

flange

❑ Horizontality control of the metallic frame and survey with laser metrology

=> define shims to be added to guarantee the planarity of CRP within

0.2mm

❑ Cleaning of all frames and material with alcohol before final installation

❑ Visual inspection of the CRP after full process of insertion in the cryostat

❑ HV bias test of the CRP before installing in final position


