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The ITER Neutral Beam Test Facility:
status and perspectives
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Neutral Beam Injection (NBI)
A 2(+1) Heating Neutral Beam ( )
A 33 Mw

Electron Cyclotron (EC)
A 170 GHz
A 20-30 MW

lon Cyclotron (IC)
A 40-55 MHz
A 20 MW

1 Diagnostic Neutral Beam ( )

https://www.iter.org/mach/heating
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2 (+1) HNB (deuterium)

A v =1 MeV
Al =40 A

A div =7mrad
At = 3600 s

pulse

A Ppean =16.5 MW

1 DNB (hydrogen)

AV =100keV o
A =60A o negative |_oi1'<.;
A _ ey, 2
tuse =3Severy20s | g
A F.4 =5Hz 5 J
https://www.iter.org/mach/heating g 4
L § 04
Negative ion beam source needed! N | 4
S 02 D
2 D+ D,
Z 00 e N
10 100 1000

Energy [keV/deuteron]

Vanni Toigo NIBS 2022 - The ITER NBTF: status and perspectives 3 October 2022


https://www.iter.org/mach/heating

u Critical components which have direct impact on functionality:
A Negative ion beam source to produce 40A of D-,

Caesiated source

1280 beamlets

Vacuum insulated source

1MV beam acceleration

1MV voltage holding

To o Do Io Io I

1MV Transmission line and feedthrough - HVB
A Electrostatic RID

U The criticality and step from current technologies used in NBI justified the
need for a Neutral Beam Facility (NBTF), aimed mainly at:

» achieving nominal parameters of source and beam

» optimizing HNB operation

U and consisting of:

V SPIDER: optimisation of ion source: current density, uniformity, stability

V MITICA: full-size prototype of ITER NBI: high voltage holding, beam optics
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- Total area: 17,500
- Covered area:

- Internal Surface:

- Maximum height:

NBTFostghetwoexperimentthenegativeonsourc&SPIDERNdthel:1 prototypefthel TERnNnjectoMITICA
Eachexperimemdinsidea concretbiologicalhieldagainstadiatioandneutronproducellytheinjectors
Thanks$otheseshieldintheassembly/maintenaaoeawillbefullyaccessiblalsoduringexperiments
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Vacuum-insulated beam source

Unit H
Beam energy keV 100 100
Maximum Beam Source pressure Pa <03 <03
Uniformity % +10 +10
Extracted current density Ame | >3 | 2%
Beam on time s 1000 3600
Co-extracted electron fraction (e//H’) and (e-/D) <05 <]
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Vacuum Vessel
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Beam Source Main Characteristics:
A Size: 2x2x5 [m] (overall)

A 8 RF drivers

A 3 Grids: PG, EG, GG

A 1280 beamlets

BP = Bias Plate
PG = Plasma Grid

EG = Extraction Grid

GG = Grounded Grid
A Electrondump

o Io Do o o

ED

Electron Dump
A Electrostatic screen
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