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Milestones

EY UFMEN

PROGRAM Diagnostics milestone table

BERKELEY LAB

+  Next generation acoustic hardware (LBNL)

Milestone # | Description Target ’ *  Acoustic data analysis completed for 15 T (LBNL),
[ Allld-M1 Development of a new generation of self-calibrating acoustic emission disgnostics | December CCT4 and subscale 2 — in progress (LBNL). New ML
hardware 2020 - “ ”
- — algorithms for quench precursors (FNAL
[ Alllg-m2 Finaliting software algorithms for acoustic data analysis, completing analysis for the | December ‘ & 4 P { ] ) S p Ot h e a te r a rray
CCTs and 15T dipale 2020 8 i
Allld-M3 Development and test of a lingar quanch localization sensor on a Bi-2212 subscale | March * In progress, new developments (LBNL) ] Stu d Ies
Allld-mM4 Test of a large-scale Hall array and imaging current distribution in HTS tape stacks | May 2021 * +  Hall array hardware bui n CORC (LBNL)
Alllg-M5 Completing spot heater studies 1o improve voltage-based diagnostics and address | July 2021 *  Talks in progress at FNAL for implementing these
= studies
Allld-ME Demonstration of inverse acoustics-based probing of interfaces in a dedicated | September « TBD [LBNLj
small-scale coil 2021
Allid-M7 Development of multi-element and flexible quench antennas and localization of | September * MOXFA QA built and delivered, warm bore tube QA structures

are ready as We antennas (LBNL)

Allld-ME Characterization of training-like behavior in different impregnation materials under | December

load using a Transverse Pressure Insert [TPI) measurement system 2021 » MNew tests with matrimid and organil: resins
Development and test of a standalone acoustic quench detection and localization | December . . , .
FPGA-based system 2021 mixed with high-Cp ceramics are planned at FNAL

| Aliid-M10 | Development and test of 3 non-rotating new magnetic probe protatype December +  Non-FPGA portion was built and tested (LBNL, BNL).

Flex-QA development

Alllg-M39

2021
alld-mi11 | Demonstration of 3 programmable fully-cryogenic FPGA “smart” sensor core with | December Upgrade to FPGATBD tDWardE thE ta rEEt date

digital readout and analog front-end (3QUID) amplifiers 2021 T |
Allid-m12 Callbration of FBG Nibers in a small cryostat, Installation on an MOP magnet and | December * TBD (LBNL, FNAL) —likely early 2022

strain measurement during a quench. Design a proof of principle experiment for | 2022 .

guench 3D spatial detection and coil azimuthal strain mapping and install fiber on NE"_M Ll e perfnrmance SRR T (and I’” glve the StatUS Of
MOP magnet, Use fibers for energy spectrum analysis and HTS quench detection various cryo-parts. One channel cryo-system to be o
\ tested by the end of 2021 (LBNL) other relevant activities too)

*  Progress with early tests. Modifications to vertical test
facility to integrate fibers. (FNAL, BNL)
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Tasks with listed Milestones

Flex-QA (flexible PCB quench antenna) - Joe DM, Stoyan, Tom C.
e Aversion of the flex-QA was developed and procured (LDRD funds)
* Boards were installed in a mirror magnet
 The magnet is assembled (only partially with LDRD funds) and
ready for testing but waiting for QCD project (LDRD) funds
to complete the QCD itself
* New designs with improved/extended features under development:
so far delayed by 6-8 months due to lack of priority
(LDRD funding available), getting there slowly
Flex-QA installation
= “Spot heater array” studies
* Itis also a current sharing and other diagnostics experiment
* A FNAL note written (as requested/strongly advised earlier)
* An updated presentation with targets and narrative given
e Discussion on next steps initialized with management
* Waiting for stated support (and support)
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Other tasks

_ V-l measurements for “15 T”
= V-l technique development — Stoyan, Tom C. (Darryl O.)

* First tests with borrowed multi-channel nano-voltmeter (“MUX”") 3.56-05 e
were successful in the “15 T” 30605 | ©5c6.c7 4 5c7_d7 &
* We need much improved version of the MUX to _2se0s | 20 = od6_d5 0
accommodate our needs §2-05-05 B o 2
* Development of MUX started — virtually all hardware procured g L5EDs . °
* Further development halted due to lower priority status 1005 1 5
(we don’t have an imminent magnet coming for testing) and 0808 . s 2 ;=
insufficient resources 080 ., ., . o
Magnet current (kA)
= Multichannel fast DAQ (for QA, etc.) — Steve, Stoyan, (Darryl O.)
* We upgraded hard-drives which were rate bottlenecks
 We bought additional cards to get to 64+ differential channels CN)Ine OI two
-crates

e Tested functionality at this stage — all good

« Commissioning involves cabling and software development —all planned

* Work halted due to lower priority status (we don’t have an imminent
magnet coming for testing) and insufficient resources
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Other tasks (2)

= “Cold” electronics — Steve, Stoyan, Ryan R,, ... (just the FNAL side)
* Currently waiting and arranging for electronics “cold” testing (Marcos (LBNL), Ryan R.)
e Despite my personal believe that “cold” electronics is one of the most crucial subject
for R&D development in instrumentation in our field we (magnet sector at FNAL)

will not be able to contribute for its development
beyond testing due to insufficient resources

Requirements/wish list (input from various people): Cryo-DAQ

» at least 128 channels per (possibly network) cable connection

» at least 16 channels for one serial communication line

» fully differential input

» at least 250 kHz sampling per channel

» at least 24 bits in (-5 'V, 5 V) signal range; preferably configurable

» another preferred option is the use of “cold” amplifiers with at least gain of 10

m separately — development of isolation amplifiers for use at the above conditions is encouraged
o differential input protection of 500 V in working conditions
o 2 kV channel-to-channel, and channel-to-ground isolation in working conditions

» developed electronics should use less than 100 mW of power per channel

» the system should be able to start and operate in liquid helium
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THE Roadmap
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Figure 9. The updated roadmaps for the major elements of the program, including Nbs5n Magnets, HTS (Bi-2212 and REBCO) Mognets, and the
various Technolagy areas. The NysSn magnet designs will focus on stress-managed structures, motivated by the need to intercept forces in
magnets at high field and with large bores compatible with hybrid (HTS/LTS) configurations.




