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e Overview & Summary

Note: This will not be a technical presentation/discussion (will do that in future)
O The intended goal is to help devolve a general vision and specific plans

» Opportunities: common coil design offers a few opportunities which are not
possible with other designs (R&D programs, technologies, manufacturing)

» Challenges: common coil design is still considered a new design with no
field quality dipole built and tested (necessary to increase acceptability)

d Review past programs

» What has worked (both in design and in experiments), and what was missed
d Suggested guidelines for building a plan

» Demonstrate some thing in short term (simple design helps) and plan for a
long-term program (keep final goal in mind). Both goals can be integrated.
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U.S. MAGNET Take Advantage of Some Unique
Features of the Common Coil Design

PROGRAM

. P > ldentical design can be used for many coils (splice in low field region)
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Modular / N » Spacing (aperture) can be changed for a higher field configuration
/4 < "}é N =

design » Conductor friendly design with large bend radii allows both “React &

a“_OWS Wind” and “Wind & React” technologies

coils of > Efficient segmentation between HTS and LTS coils for 20 T dipole or
Vﬂg{ﬁreertt possibly between Nb,Sn and NbTi 14 T dipoles (to be examined)

» Mechanically handles the large Lorentz forces well with coil layers
moving as a block (creating little internal strain on conductor despite
large movement). Only need to minimize relative deflections not the
total (very different from the cosine theta or block coil designs)

» Stressed management with simple structure as demonstrated
recently in various designs and experimental programs

» Simple magnet geometry and simple tooling allows faster and lower
costs for both for starting R&D and for large-scale manufacturing

» Allows rapid-turn-around, lower-cost program for systematic studies
and high-risk, high-reward novel R&D (important at this stage)
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us.macNer A Unique Common Coil Design Dipole at BNL
PROSRAM (facilitates low-cost, rapid-turn-around variety of R&D)

BNL common coil design [[SiVe e SR s T Wl ey - Magnet (dipole) with a
large open space

experience has been very ____ E— : —
productive for low, cost - - = . Coll for high field testing
rapid-turn around R&D AR | : . Slide coil in the magnet
for a variety of purpose. RS- : ; a2 . Coils become an integral
. . e e . - part of the magnet
Identical design may not RE& LA . " 5. Magnet with new coil(s)
work everywhere, buta R BN | B ready for testing
similar approach may. ol P ey e § s e O Ire Jnsert cgils ined L

For example, fully open % RPN T g 28@% 1
space may be replaced 70 ey - | ; )
by removable insert for a | " SHIEl Tea ) Eg S -
field quality coils; or build [ o |4

a structure that can be |
disassembled easily.

New structure — | -
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U.S. MAGNET Recent Progress in MDP
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U.S. MAGNET
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Common Coil Talks/Presentations

¢ Link to the Papers Published on the Common Coil Design

https://wpw.bnl.gov/rgupta/
mdp-design/

Key Presentation #1 Key Presentation #2 Key Paper #1 Key Paper#2

A partial list of the talks/presentations on the common coil magnet design:

1. Common Coil Design for 20 T Operational Field, Applied Superconductivity Conference,
Honolulu, Hawaii, October 23-28, 2022.

2. 20T Common Coil Design Status, USMDP General Meeting, August 3, 2022.

3. 20 T Common Coil Design Iteration, 6/14/2022

Contact Info
4. 20 T Common Coil Design Iteration, 5/31/2022

5. Unique BNL Common Coil Dipole DCCO17 for Cable and Coil Testing at High Fields

Brookhaven National Laboratory
6. 20 T Hybrid Design: Common Coil — Leaping to a New Design Space: Facing the Kodak Moment,

USMDP Annual Collaboration Meeting 2022, March 15, 2022

Superconducting Magnet Division

- A s o~ e tatel

. W DEPARTMENT OF Ofﬁce Of

ENERGY | science Common Coil Design and R&D Program — Past and Future  -Ramesh Gupta, BNL  6/21/23 [§


https://wpw.bnl.gov/rgupta/common-coil-talks/
https://wpw.bnl.gov/rgupta/common-coil-talks/
https://wpw.bnl.gov/rgupta/common-coil-papers/
https://wpw.bnl.gov/rgupta/common-coil-papers/
https://wpw.bnl.gov/rgupta/common-coil-papers/
https://wpw.bnl.gov/rgupta/mdp-design/
https://wpw.bnl.gov/rgupta/mdp-design/
https://wpw.bnl.gov/rgupta/mdp-design/

e Overview & Summary

Note: This will not be a technical presentation/discussion (will do that in future)
O The intended goal is to help devolve a general vision and specific plans

» Opportunities: common coil design offers a few opportunities which are not
possible with other designs (R&D programs, technologies, manufacturing)

» Challenges: common coil design is still considered a new design with no
field quality dipole built and tested (necessary to increase acceptability)

d Review past programs

» What has worked (both in design and in experiments), and what was missed
d Suggested guidelines for building a plan

» Demonstrate some thing in short term (simple design helps) and plan for a
long-term program (keep final goal in mind). Both goals can be integrated.

Office of

v} ENERGY | Science Common Coil Design and R&D Program — Past and Future  -Ramesh Gupta, BNL  6/21/23



	Default Section
	Slide 1
	Slide 2: Overview & Summary 
	Slide 3: Take Advantage of Some Unique Features of the Common Coil Design
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Overview & Summary 


