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to NBTF

Current
Profile Current

s 4
T Control Drive /.,
~

)

— B
7
oy,

SPIDER experiment

s (4

o (T S
2

6.5 MW

« Early results

 More recent results
DNB

MITICA experiment




CONSORZIO RFX

Ricerca Formazione Innovazione

(HNB) Critical components

Critical components which have direct impact on functionality:
* Negative ion beam source to produce 40A of D-,
 Caesiated source
e 1280 beamlets
 Vacuum insulated source
e« 1MV beam acceleration
1MV voltage holding
e« 1MV Transmission line and feedthrough - HVB
e Electrostatic RID

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 sburceandbeam

» optimizing HNB operation

and consisting of:

SPIDER: optimisation of ion source: current density, umdyy, stability

MITICA : full-size prototype of ITER NBI: high voltage hatd), beam optics
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D
Beam energy keV 100 100
Maximum Beam Source pressure Pa <0.3 <0.3
Uniformity % +10 +10
Extracted current density A/m? >355 >285
Beam on time s 3600 3600
Co-extracted electron fraction (e/H-) and (e-/D-) <0.5 <1
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View from top

Molybdenum plate, installed downstream of PG
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RF power limit identified:
power transfer depending on equivalent load impedance

frequency

sudden frequency flips near impedance matching
* RF power constrained, as observed in other facilities

Strategy:
internal generator capacitance, C,

implementation of feedforward control of capacitances inside RF generators

development of model reproducing different behaviours of ISRF system to:

« support SPIDER operation %ﬂ& 2Cs
v i
+
 analyse its performances <G Cp [] 74
* help in achieving nominal performances .
2Cs

experimental campaign to analyse different matching network parameters

lllllllll

Simultaneous operation of 4 RF generators

Py [kW)

— max RF power 100kW so far
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Original filter field configuration:
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Improvements to address RF driven discharges:

» Driver configuration
Other BS modifications during the shutdown:

* “On-source” RF circuit upgrade

« Vacuum pumping enhancement * GG4 segment replacement

GG permanent magnets reversal

Further modifications during the shutdown or earlier:
e AGPS from 30 kV to 100 kV
* RF generators output power and voltage measurement
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HV Bushing

HV Transmission Line

\

Optimisation of neutral

beam in terms of:

Performances

Reliability

Availability

Unit H D

Beam energy kev| 870 100
Acceleration current A 46 40
Max Beam Source pressure Pa 0}3 G
Beamlet divergence mrad 7 7
Beam on time S 3600 360
Co-extracted electron fraction/f¢) and (6D) <0.5| <1
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The insulation tests performed in successive steps, adding each part of the system. The process
lasted 1.5 years. The overall insulating tests were completed up to 1.2MV for one hour in Nov 2019.
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 The reference schedule of MITICA, before the Covd-19 event, provided for carrying out power
integrated tests in Q2-Q3 2020

* Covid-19 affects MITICA schedule: slowdown and interruption of activities in Q1-Q2; non-
availability of experts of laboratories and industries from other countries

MITICA integration schedule

On site activities |

2020 | 2021 | 2022 | 2023 | 2024
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Now power integrated tests on dummy loads (1MV, 50MW, 2s) are under preparation
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