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COMPASS COMPASS Upgrade overview

INSTITUTE OF PLASMA PHYSICS ASCR

Main design requirements

Toroidal magnetic field B,=5T

Plasma current l, =2 MA

Major radius R,=0894m SRS |
Minor radius a=027m A BN
Aspect ratio A=3.3

Triangularity u=0.3-0.6

Elongation 9=1.8

Enough space for different divertors
Metallic first wall
Vacuum vessel operation temperature up to 300°C (goal 500°C)
Plasma shapes
single lower null, neg. triangularity with limited parameters (Phase 1-2)
double null (Phase 2-3)
snowflake, negative triangularity (Phase 3-4)
Plasma heating power
Phase 1 Pyg >= 3 MW, Peepy = 1 MW (P*B/R ~ 25) &
Phase 2 up to Pys = 8 MW, Pegy = 10 MW (P*B/R ~ 100)
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COMPASS ign overview

INSTITUTE OF PLASMA PHYSICS ASCR

Main design features
Metallic first wall (Inconel, W-coated Inconel, W)
Up to 35 mm thick Inconel 625 vacuum vessel
Hot first wall and vacuum vessel operation (300-500°C, gaseous He or CO,)

Vacuum vessel thermally insulated by multilayer insulation (MLI) or
microporous insulation

CuAg0.1 (OF) copper coils cooled to 80K (gaseous He)
Central solenoid (8 segments) and PF coils (4+4) inside the TF
Dismountable TF coils (sliding and bolted joints)

Massive stainless steel (AISI 316LN) support structure
Stainless steel (AISI 304L) cryostat

Vacuum vessel human access via large midplane ports

Overall dimensions ~6.6x4.8 m, weight ~300 t
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COMPASS
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Upper lid

Stainless steel cryostat (AISI 304L)
Volume ~100 m , weight ~50 t
Tokamak is placed on top of the cryostat base

«——— Upper section

8 massive steel supports attached to the 0.8 m
thick steel-reinforced concrete slab of the

experimental hall

« : .
Multilayer thermal insulation on the inner Middle section

surface

Mechanical stress from the atmospheric
pressure and disruptions was checked to be

within acceptable limits Bottom section

\ Cryostat base

<— 8 cryostat supports
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COMPASS _ g Cryostat

INSTITUTE OF PLASMA PHYSICS ASCR

Upper lid
Stainless steel cryostat (AISI 304L)

Volume ~100 m , weight ~50 t

: <«——— Upper section
Tokamak is placed on top of the cryostat base

8 massive steel supports attached to the 0.8 m
thick steel-reinforced concrete slab of the
experimental hall

. .
Multilayer thermal insulation on the inner — Middle section

surface

Mechanical stress from the atmospheric
pressure and disruptions was checked to be
within acceptable limits

Bottom section
160 MPa

\ Cryostat base

<— 8 cryostat supports
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INSTITUTE OF PLASMA PHYSICS ASCR

COMPASS ~ ./ _" Support structure

Material AISI 316LN, 16 C-frames + flexible supports
Overall dimensions: height ~4.4 m, diameter ~4.4 m, total weight ~180 t
Cooled to 80 K, cooling channels done by deep drilling, gaseous He.

Cool-down in ~1 week time, vertical contraction ~14 mm
Vertical disassembly possible

Upper
compression disk

Upper PF 1,2,3 Upper wedge plate

holder

Upper PF 4 holder Vertical stiffeners

~— C-frame Lower wedge plate

Lower PF 4 holder

Lower
compression disk
Lower holder of PF

1,2,3 and CS coils
Lower crown

Cryostat base
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