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TPC Module A&T ScopeTPC Module A&T Scope

♦ TPC Module Assembly and Testing (“A&T”) for ND-LAr 
involves:
• Assembly of 35 ND-LAr modules (+ spares)

• Full-module QC for 35 ND-LAr modules (+ spares)

• QA for above activities in preceding small, large-scale prototypes

♦ Includes assembly/testing plans and procedures, assembly 
fixtures, and associated QA
• For 2x2, FSD, and MATF; support role during I&I

♦ Production for TPC Module A&T will occur at MATF 
(Module Assembly and Testing Facility) at Fermilab IERC 
(Integrated Engineering Research Center) between 2027 
and 2029
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TPC Module A&T ScopeTPC Module A&T Scope

MATF Operations

2021

Start in
2023

Start in 2022
ArgonCube 2x2

2027-2029 2030-2031

TPC Module A&T Scope
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MATF Testing ModalityMATF Testing Modality

♦ Original plan was to test 35 ND-LAr modules (+ spares) in 
LAr at MATF
• Use of two cryostats w/ LAr recirculation systems

• Discussed in detail at June 2021 Internal Review

♦ DUNE budget update could not accommodate costs of 
testing all modules in LAr (reflected mainly in MATF WBS)

♦ TPC Module Testing Task Force convened to address testing 
requirements, thus MATF testing modality 
• Chair:  Christopher Mauger

• Members:  Mike Mooney, Saba Parsa, Louise Suter

♦ Final report not ready yet but leaning toward GN2 or LN2 
testing at MATF w/ enhanced QA of field structures at FSD
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Scope TableScope Table

♦ Note:  above table reflects TPC Module A&T WBS only; it 
does not include facility scope (2x2, FSD, MATF)
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PDR Documentation TablePDR Documentation Table

Document Status Location

Risk Registry Fairly Mature Google Drive

Requirements Fairly Mature Google Drive, EDMS

FSD Interface Fairly Mature EDMS

MATF Interface Mature EDMS

Subsystem Interfaces Defined but Immature N/A

PDR Chapter Needs Revising (TPC Module 
Testing Strategy Changes)

Overleaf

Cryostat CAD Mature Windchill

Assembly, Lifting, and 
Handling Fixture CADs

Needs Revising (TPC Module 
Design Changes)

Windchill

Assembly Plan Lacking EDMS (planned)

Testing Plan Started EDMS

QA/QC Plan Started EDMS

Procurement Plan Lacking EDMS (planned)
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High-level RisksHigh-level Risks

♦ Primary risk categories include module/component damage 
at MATF, longer testing timescale, tech availability issues

♦ Main impact is A&T schedule slip (+ associated labor costs)
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Prototyping PlanPrototyping Plan

♦ Prototype tests at 2x2 and FSD will serve as QA for TPC 
module assembly and testing procedures
• Also fold in experience from running CSU SingleCube

♦ Assembly fixtures will undergo QA at CSU prior to use at 
FSD and MATF

♦ Further development of assembly procedures at CSU during 
local QA of assembly fixtures
• Includes use of TPC module mechanical mock-up

♦ Physics lid fabricated at CSU but will be sent to SLAC/FNAL 
for testing w/ cryostat prior to FSD/MATF operations
• Specifically pressure test for integrated lid assembly

• Caveat:  physics lid may be procured through cryostat vendor 
(currently investigating option) 
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Interface DocumentationInterface Documentation
A. Lambert
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Assembly FlowAssembly Flow
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Testing FlowTesting Flow
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TPC Module Testing Task ForceTPC Module Testing Task Force
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TPC Module Testing Task ForceTPC Module Testing Task Force
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