%40 % 111 1% Hi ¥N Vol.40, No.11
2017 4E 11 H NUCLEAR TECHNIQUES November 2017

EAST-NBI B FIRERIT AN LA IE

kg gk B e AR RaR' daik!
1 CFRERABE S F R B BT &8 230031)
2 (FEBZEHARKE S 230026)

WE SRS FIEA EAST (Experimental Advanced Superconducting Tokamak) 7 14 3R VE A\ 2% (Neutral Beam
Injector, NB)& R A% Wi AF, FLREIA B PEREAEIR KFERE g T EAST i PEREN A BT ek B HE 47 o
BT IRTEAR S| S AT KIS E R A, 16T 3B RN IE R T A EH M E N, £2EEE TRNE
7o AR B B FIRIZAT I FE PR A TR 51 H S 36 0% K IR & #4tH(Water Flow Calorimetry, WFC) £ 4t H I & 503
B HE B T RS R REY: RA — BT IR ERARES R REET KW R E, 38 i i m R B %155
TS SRR, %f)u%EE"J%ETQ?\%%KTW%UHK%%E@75495, JEBA B TR R LR, e
TR AR B AT BEE B At

KR BTUR, RTIH, HARIT A, KERGT

hESES TL65'4

DOI: 10.11889/.0253-3219.2017.hjs.40.110603

Analysis and processing of breakdown of ion source for EAST neutral beam injector
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Abstract Background: The high current ion source is a key component of neutral beam injector, and its reachable
performance determines the achievable targets of the experimental advanced superconducting tokamak (EAST)
neutral beam injector (NBI). Electrode breakdown of ion source happens occasionally during the beam extraction,
which has a very serious impact on the normal operation of ion source and even endangers the life of the ion source.
Purpose: This paper aims to analyze the reason of breakdown and propose improvement measures. Methods: The
waveforms of beam extraction and the data of water flow calorimetry (WFC) of the abnormal shot of 7801 and
normal shot of 7799 were studied. Results: The analysis shows that the cause of breakdown is the dual effect of
over-focus and under-focus of extraction beam. Optimizing the matching of the plasma and the high pressure can
effectively reduce the phenomenon of breakdown, and in order to protect ion source, a hardware protection
mechanism is added. Conclusion: The analysis results lay a foundation for the safe and stable operation of ion source.
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TERE AR SEIGAE LA, H P SR A N #(Neutral
Beam Injection, NBI)x& 4 il Bihn#43= BeHom Ak
K PN R 2 F B, A BAST
(Experimental Advanced Superconducting Tokamak)
WMAR LS E F, Wit FTPHEREARSR, 4
AAALT A & E AR NBI-1 A1 F & R R
AR NBI-2. BE NBI 3 EH&ITHRAEREN 50-
80keV, WINFE K 2-4 MW, HIKH M 10-100 s.

RS RIFRSEME I, SR FRER
% %] EAST-NBI R4tH1, 772/t NBL A & FibfT
B B & 5 IR TR EA R 50 kV/100 s Ik
PRI S R 4 MW/ s s shsR s s, 78
2015 41 EAST 35250 /1, B RSEHL T %4 NBI
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Fig.1 Sketch of EAST-NBI ion source.
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Fig.2 Types of beam focusing.
(a) Under-focus, (b) Optimum focus, (c) Over-focus
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Fig.3 Schematic diagram of collision between ions
(electron) and grids.
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Table 1 The operating parameters of ion source.

435 Shot number 7801 7799
4T #2 H J& Filament voltage / V 7.95 7.95
T £ H 3 Filament current / A 3060 3 060
JIUE Arc voltage / V 98 123
R Arc current / A 634 626
A% HLE Sup voltage / kV -1.7 -1.7
A% HLR Sup current / A 7 1.7
& JE Accelerating voltage / kV 58 58

75 [E B Accelerating current / A 28 35
JikF K ¥ Pulse length / s 0.3 3
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Fig.4 The waveforms of beam extraction. (a) The electrical parameters of beam extraction, (b) Local amplification of electrical
parameters of beam extraction
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Fig.5 The cooling water temperature rise of accelerating
electrodes.
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