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The construction, installation, cabling, etc.. of the ProtoDUNE-DP detector are covered and 
supervised by the Integration Working Group (IG):

The activities include:
 The definition of the infrastructure areas. (e.g cryostat-roof, cryostat-inside, CR-185, 

CRB-EHN1, rack platform)
 The definition of the work, HR requirements, material, safety issues related to each 

of those areas
 The organisation the sequencing of the various activities
 The review and update of the planning for the detector preparation and construction

Identify and follow the steps established for each element entering in the detector 
construction:

 Final design => based on various inputs (cf:  Technical Board) + experience  from 
3x1x1 in some cases

 Validation of the design by safety
 Procurement
 Preparation of the sites for assembly (CR185, CRB….)
 Pre-assembly, tests QA/AC, prepare safety installation document (PPSPS + Impact)
 Installation in EHN1 (in cryostat or on platforms)
 Additional tests

Integration group organisation and activities
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Organisational matters:
• Have bi-weekly meetings on Friday 2pm CET 

=> specific mailing list  CENF-WA105-INTEGRATION@cern.ch
⇒ During those meetings groups involved for the different parts will present

status and update their contributions

• We also have regular technical integration meetings with CERN NP

Additional group list can be created to cover any specific integration item

• Reminder: Light Readout Meetings every 2 weeks organised bys Inés: 
the mailing list is CENF-WA105-LIGHT-READOUT@cern.ch

mailto:CENF-WA105-INTEGRATION@cern.ch
mailto:CENF-WA105-LIGHTREADOUT@cern.ch
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Continuous communication with HSE (CERN 
safety dept), 
• 1st contribution: the ISIEC document  (Initial 

Safety Information on Experiments at CERN) 
submitted on 7/05/2017

Had a dedicated meeting to define the 
calculation standards on June 2nd

A word about Safety and CERN

• Now, started to write required documents 
describing the design and FEA calculations.
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Infrastructure areas, nomenclature 
and naming conventions



16/06/2017 D. Duchesneau / S. Murphy 6

Definition of infrastructure areas

185-CR

EHN1-CRBEHN1-
cryostat

EHN1-
cryostat
-roof

EHN1-
rack-
platform

EHN1-
counting 
house

6 geographical zones.



16/06/2017 D. Duchesneau / S. Murphy 7

Definition of infrastructure areas and activities 6 geographical zones.

EHN1-cryostat:
• CRP mounting, cabling and survey

and QA
• Field cage assembly, electrical

connection and QA
• Cathode and ground grid installation 

and QA
• PMT installation and cabling and QA
• Purity monitor installation
• Slow control sensors installation and 

connections and QA

EHN1-cryostat-roof:
• Chimneys and feedthroughs installation
• Element survey
• Charge readout crates
• Interface with cryo piping
• VHV system
• External cabling and cable trays
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Definition of infrastructure areas and activities 6 geographical zones.

EHN1-CRB:
• Reception and insertion of CRP in cryostat 
• Assembly field cage submodules + QA and 

insertion in cryostat
• Reception and Insertion of cathode and 

ground grid elements

CR-185:
• LAS assembly and QA
• CRP assembly and QA
• Packing in transport boxes
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Definition of infrastructure areas and activities 6 geographical zones.

EHN1-rack-platform:
• Supervise uncabling and transport racks 

from 182 to EHN1
• Define power needs and electrical layout
• Manage the detector/building grounds 

(safety, insulating mats, ….)
• Rack design and layout
• Rack installation and cabling

EHN1 counting rooms
• Rack design and layout
• Define cooling power 

requirements
• Computing resources and 

network
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NP02 area in EHN1
Some changes in the CRB 
layout for safety reasons

TCO

Beam
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Convention for naming the different parts (chimneys, 
CRP, Field Cage modules etc….)
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Status of detector construction 
and schedule
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ProtoDUNE-DP schedule and level of advancement and details:

 Infrastructures (EHN1 cryostat, CRB, CR185) 
 CRP mechanical frame  
 CRP instrumentation 
 CRP LEM-Anodes  
 Drift cage  
 Cathode and ground grid 
 Light Readout
 Charge Readout (missing details)
 Feedthroughs and Chimneys

 TANK-INST 
 CRP-INST 
 SGFT 
 HVFT and extension 
 CRP-SPFT 
 FC-SPFT 

 HV systems  
 VHV  
 Beam-plug 
 Detector slow control 
 Electrical distribution and grounding  
 External cabling and roof layout 
 CRT D. Duchesneau / S. Murphy

Most of those items are 
included in the present MS 
project schedule.
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 Important: for each item Safety approval needed after 
design: based on FEA and load calculations when 
necessary. Following EuroCode standards => major work

 Consider and add the follwoing CERN NP  interfaces
 Cryogenics and cryostat,
 Electrical distribution (EN-EL)
 Control racks and PVSS (EP-DT)
 External cabling
 Counting house

ProtoDUNE-DP schedule and level of advancement and details:



16/06/2017 22

Responsible groups:
 Infrastructures (EHN1 cryostat, CRB, CR185)  CERN
 CRP mechanical frame   LAPP
 CRP instrumentation  ETHZ
 CRP LEM-Anodes   CEA - ETHZ
 Drift cage   UTA- CERN
 Cathode and ground grid  ETHZ
 Light Readout CIEMAT, APC, LAPP
 Charge Readout IPNL - KEK
 Feedthroughs and Chimneys

 TANK-INST  BERN
 CRP-INST  ??
 SGFT  ETHZ
 HVFT and extension  ETHZ
 CRP-SPFT  LAPP
 FC-SPFT  ETHZ

 HV systems   ETHZ - ??
 VHV   ETHZ – CERN
 Beam-plug  ??
 Detector slow control  ETHZ - CERN
 Electrical distribution and grounding   CERN
 External cabling and roof layout  CERN – ETHZ
 CRT BERN

D. Duchesneau / S. Murphy
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Ressources required per task should be
clearly defined:
• group in charge:
• number of FTE:

Final design
group:
date:

Safety validation
group:
date:

Procurement
group:
date:

Detector component integration steps (need inputs 
from responsible groups):

QA/QC
group:
date:

Reception/control
group:
date:

Production followup
group:
date:

prepare safety installation 
document (PPSPS + Impact)

Installation
group:
date:

Depending on detector components some
tasks may have to be subdivided

D. Duchesneau / S. Murphy
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Detector component and integration steps
will be reviewed and updated at each

integration meeting
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Latest milestones from NP as of today:
- Insulation panel installation under way
- Membrane completed: Summer 2017
- CRB preparation: July 2017
- Internal piping: arriving mid-aug. 2017, 3 

weeks installation
- Temporary floor: 1 week after installation
⇒ Cryostat may be finished with CRB 

installed in September

Status of EHN1 infrastructure:
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Building 185 Clean Room 
• ready to be used since April; fully accessible since 12/06/17
• Some CRP assembly material already received 

Next steps:
• Cleaning of the room + design system at the main door to keep the 

room area cleaned when CRP are transported
• Install the grid wire assembly tool end of June
• Perform assembly tests and control of grid elements in July 

Later (from July): receive CRP frame and G10 elements and prepare the 
first CRP



CRP parts ordering

16/06/2017 D. Duchesneau / S. Murphy 27

Already ordered :
• Invar frames
• G10 frames
• Extraction grid
• Extraction grid tooling (received)

What is missing :
(Small ordering delay, waiting for HSE 
validation)
• Small machined parts for CRP 

assembly
• Supporting structure (transport 

box)
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CRP : status :

D. Duchesneau / S. Murphy

CRP parts ordering
Part Delivery Manufacturer Status

Invar frames First frame 
in mid 
September

SDMS Material delivered to SDMS, first validation model in 
construction.

G10 Frames Mid July Von Roll, 
Isotac

- All G10 frames in production
- G10 combs in production with instrumentation 
supports.

Extraction grid Few weeks Sadev Inox, 
Wurth

- 40 km of Ø100µm wire will be received soon
- PCB plates are in production

Extraction grid 
tooling

Last parts 
delivery 
imminent

Few parts will be received next week, construction of 
the tooling will be done asap.
First tests of real scale brazing foreseen asap.

Distance Meters Last parts 
in few 
weeks

RS, Mouser … Electronical parts received, waiting for PCBs to test.

Other parts relative to lifted loads are waiting for HSE validation.
Production delays of those parts are not critical (days to few weeks).
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Chimneys and Feedthroughs

TANK_INST: PMTs HV+optical fibers + slow control=> 
2 elements

Tasks:
• Final design: end June 2017
• Procurement: July 2017
• Pre-Assembly/control: Sept. 2017
• Installation on top of cryostat:  Oct. 2017

Ressources/task:
• group in charge: Bern (design and 

procurement); CERN technician (installation?) 
• number of FTE:

D. Duchesneau / S. Murphy
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Chimneys and Feedthroughs

SGFT: Signal Feedthroughs => 12 elements

Tasks:
• Final design including PCB 

flanges: feedback from
3x1x1; beg of July

• Safety validation: in 
process but will take time.

• Procurement: August with 2 
firms in parallel

• Proto for design validation: 
sept 2017 

• Reception of the full set: 
Dec. 2017

D. Duchesneau / S. Murphy

SGFT includes: PCB flanges + connectors, internal
cables + connectors + blades (FE cards are included in 
Charge readout item) 
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Tasks:

• Warm flange:  gerber +production + connector soldering+testing: 4 
months

• Cold flange: gerber + production + connector soldering+testing: 4 months

• Purchase of all charge readout connectors (KEL + others (VHDCI, SMA) 
=> should be available for soldering

• Blade + cable preparation: from January (4 weeks )
• Chimney internal cabling (blade insertion,…) and electrical continuity tests 

in parallel 4 weeks
• Chimney closure and vacuum certification of each assembled chimney

(need manpower) +2weeks
• Second Electrical tests under vacuum
• Bring to EHN1 and installation on top of cryostat: (kept in vacuum) March 

2018

Chimneys and Feedthroughs

SGFT: Signal Feedthroughs => 12 elements

Warning: this estimate is not finalised yet! Should be optimised
but it is on a critical path
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Purity monitors

2 elements: connected through the TANK-INS
Put the cables before FC installation 

Tasks:
• Final design: including feedback from 3x1x1=> Nov. 2017 
• Procurement: Dec 2017
• Tests at UCL with cables: December 2018
• Tests in vacuum at CERN 2 weeks in bld 182 January 2018
• Install cables in cryostat: January 2018
• Installation in cryostat: March 2018 (few days)

Ressources:
• group in charge: UCL
• number of FTE: 1

D. Duchesneau / S. Murphy
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Purity monitors

2 elements: connected through the TANK-INS
Put the cables before FC installation 

Tasks:
• Final design: including feedback from 3x1x1=> Nov. 2017 
• Procurement: Dec 2017
• Tests at UCL with cables: December 2018
• Tests in vacuum at CERN 2 weeks in bld 182 January 2018
• Install cables in cryostat: January 2018
• Installation in cryostat: March 2018 (few days)

Ressources:
• group in charge: UCL
• number of FTE: 1

D. Duchesneau / S. Murphy
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External cabling and roof layout

D. Duchesneau / S. Murphy

Sensors/actuators list is close and well define. 
Except few systems, data acquisition and control has been also 
defined so cabling can be now estimated and integrated.

List of cables and list of boxes which are needed has been propagated by email to 
the CENF-WA105-INTEGRATION mailing list. We still wait last systems not totally 
define in term of cabling and size to finish integration on roof/cryostat GND and 
start to define the campaign of cabling.

Acquisition and control principle on the
cryostat ground

Please answer Yann’s email by June 29th
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External cabling and roof layout

D. Duchesneau / S. Murphy

Boxes integration Cable tray (signal+fiber)

Cable tray (power)

GND integration

Remote DAQ/SC Cable tray proto. (signal) 
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Examples:

 CRP_INST: Various slow control => 4 elements

 FC_SPFT: Field cage suspension FT=> 12 elements

 HV systems (LEM, PMTs)

For some components, tasks need to be defined and 
developed in more details in order to implement them
in schedule

D. Duchesneau / S. Murphy
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Document and information sharing 
organisation
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Sharing of information

https://cernbox.cern.ch/index.php/s/54UVObV5xXEZrp5
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More for document sharing with HSE
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• Since April start of the phase of tendering, procurements and 
assembly for CRP, LEM, Anodes, Drift Cage.

• Several steps to follow like Safety validation are mandatory and 
should be well included.

• Many components should be worked out in more details
including finalising designs => lack of engineering manpower

• We are identifying the tasks which will impact the most the 
schedule:
The SGFT chimneys are one example of items on critical path.

• In the next Integration meetings: status report from the groups 
to get the information to update the tasks, human resources
and schedule for each item

=> Expect a revised detailed schedule in the coming weeks

Summary

D. Duchesneau / S. Murphy
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Huge and  exciting work ahead of us => expect clear contributions 
from all the collaboration.

Please take the initiative to provide manpower at the different steps of 
the integration, installation.

In the coming meetings we will provide more details on the exact 
manpower needed.
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