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U.S. MAGNET
DEVELOPMENT Question

PROGRAM

The desired location of the insert coils in DCCO017 is that the vertical magnetic center of the coils align with the magnetic center of DCCO17.
This makes the net vertical force on the insert coil zero. The question is what happens when if not, specially for the MDP CORC insert coil,
as designed? Is it still acceptable, even if not desirable?
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CORC Coil Package

Plates radiused to . N .
eliminate damage Net vertical force (density) is insert CORC coil downward.

dr':e to %Ontact with The peak is smaller than that in Nb;Sn coils.
sharp eages .
pece However, the turns are captured in a structure.
Guide plate Moreover, the bobbin can take the net downward forces.

mounting Guide Plates
holes ‘
Wi nding e — %%ﬁ%ﬂ%ﬂcight sections = # tOp

machine Which is 250.35 total width
mounting T
Straight section is 347.37mm

Details

Coil frame

holes

Transition to

d
2" pancake —_—

Center of the ends = £296.435mm
Which is end to end center of 592.87mm

- : Outside to outside bottom mm
Position Location (mm) Inside to inside me m
Top of Top [3 turn section] +138.375

Bottom of Top [3 turn section] +111.975

255.20
245.50

uuuuu

Top of Bottom [4 turn section] -107.125
Bottom of Bottom [4 turn section] -143.225
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U.S. MAGNET

oo Mlagnetic Field Contours

UNITS
“mm
T
R n “Am?
Y [mm] 160.0 Wbm*
Sm?
A mm?
150.0 N

140.0

130.0

120.0

Y [mm] 160.0 110.0
150.0 100.0

140.0 90.0

130.0 80.0

120.0 70.0

0
110.0

Component: B
0.013176738 ) 1045750128

100.0
90.0

80.0

. Bottom

Component: B
0.011131548 1065487873

f;:ﬁ ENERGY | ohce o Off-centered CORC Coil in DCC017 -Ramesh Gupta, BNL March 15, 2022



Ui Labellay Contours of the Vertical Component of the

PROGRAM Lorentz force density (Nb;Sn and CORC Coils)
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U.S. MAGNET Contours of the Vertical Component of the

DEVELOPMENT
PROGRAM

Lorentz force density (in CORC Coils only)
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@ Information:

MODEL DATA
C:\Users\gupta\OneDri
ve - Brookhaven Nation
al Laboratory\opera-run
\opera-2d\dcc017-10k
A-corc-top3.st
Quadratic elements
XY symmetry
Vector potential
Magnetic fields
Static solution
Scale factor: 1.0
39102 elements
78717 nodes

Integration over regions 53 to 54

Total current (imtegral J ds) =
Integral of potential (integral A ds) =
Stored enmergy/unit length (integral A.J/2 ds)
Stored emergy/unit length (integral B.H/2 ds) 332914771 [J/mm]

NL Stored energy/unit lengsh (integral H.dB ds) = 8.332914771 (J/mm]

Force/unit length (integral JxB ds) =(292.€81178€,-8.79495477) [N/mm]
Integral of LY = -8.79495477

30000.00€9€ [A]
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S47€€5744 [J/mm]
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15117 s Even though the location of turns in the CORC

insert coil for MDP is not ideal. however, since the
o === | turns are captured in a structure that, and the

Component: LY
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bobbin should be able to handle the net forces.
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