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Intro

SBND

• Cryostat

• Process Flow Diagram (PFD)

• Process and Instrumentation Diagram (P&ID)

• Interface Documents (FNAL version)

• Piping Layout and 3D Models

SBN-FD

• Process and Instrumentation Diagram (P&ID)

• Interface Documents (FNAL Version)

Outline
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CERN Model of SBND Cryostat Concept
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In this detector the TPC hangs from a removable section of Top plate. All cryogenic 
connections are on fixed plate section and not required to be disconnected.
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SBN

SBND Process Flow Diagram and Subsystem Definitions
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INTEGRATION INCLUDES LABOR, 
MATERIAL AND SERVICES FOR 
INTERCONNECTING PIPING, COMMON 
CONTROLS AND ODH SYSTEMS, 
OPERATIONS AND SAFETY 
DOCUMENTATION PACKAGES, REVIEWS, 
AND COMMISSIONING.

 

CERN = Proximity Cryogenics + Cryostat                               FNAL = External + Internal Cryogenics + Process Controls



Over the past months, FNAL has used a dedicated drafter for the 

development of Process and Instrument Diagrams (P&ID) for both SBN 

detector systems. 

This is an iterative and collaborative process between CERN, FNAL and 

INFN (in the case of the SBN-FD).

These documents are the basis for all discussions related to the modeling 

presented here, are integral to the interface documents, and identify the 

combinations of valve boxes, transfer lines and warm piping needed for the 

Proximity cryogenic deliverables.  These P&ID documents have yet to be 

signed by all parties.

Instrumentation and controls has been preliminarily shown.  CERN is to 

deliver Functional Specification for process controls to FNAL which will, in 

turn, deliver hardware and PLC software to interface to CERN equipment.

From Process Flow Diagram to P&ID
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Example of SBND P&ID, Under FNAL Control with CERN Reviewing

(page 1 of 4)
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Condenser VBox LN2 Phase Sep VBox

LAr Pump VBox

Condensor LAr Pump VBox

LAr Ph Sep VBox



Cryostat Top Plate and Proximity-Internal Interface
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See Numerical identifier for each Proximity-Internal Interface



SBND Interface Documents (FNAL Version)
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This interface document was developed for FNAL internal use and feeds into CERN Interface Document
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SBN

Integration for SBND Cryogenics - Cryogenics

This is layout diagram showing all 
valve boxes locations and transfer 
lines connecting equipment.

Routing of lines as shown here has 
been modified.

See 3D models to see the volumes of 
space which are identified for CERN 
equipment.



Helicopter View of Cryogenics of ND 
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SBN

CRYOGENIC 
CONNECTIONS ON 

THE TOP PLATE



SBN - FD
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SBN – FD Process Flow Diagram (PFD)
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CERN = Proximity Cryogenics + Internal Cryogenics + Cryostat           FNAL = External  Cryogenics + Process Controls



SBN – FD Process and Instrument Diagram (P&ID)
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FNAL has drawn
SBN-FD P&ID on 
behalf of our
Collaborators.

Mike Zuckerbrot of
FNAL worked at
CERN for six weeks
assist with drawing
details.



SBN – Interface Documents (FNAL)
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Note:  Only five interfaces from External Cryo to Proximity. 
CERN/INFN is responsible for Proximity and Internal
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Integration for SBN-FD Cryogenics - Cryogenics
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Integration for SBNFD Cryogenics - Cryogenics



Thanks
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Backup Slides
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SBN

Example of interface 
document prepared by 
Fermilab showing 
interfaces between 
internal-proximity-
external cryogenics.

Integration for SBND Cryogenics - Cryogenics
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SBN

 Integration of proximity-internal-external cryogenics into 
common building space  

 Integration of proximity-internal-external cryogenics into 
common cryo system via interconnecting piping

 Integration proximity-internal-external cryogenics via 
electrical and controls

 Integration via engineering and safety documentation
 Integration via management of procurement, delivery, 

installation locally
 Integration via commissioning

Areas of Integration for SBND and SBNFD Cryogenics


