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Abstract
Neutral Beam Injection (NBI) is one of the important ways of plasma heating, current driven and
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plasma control in the research of magnetic confinement fusion. Because of high neutralization ef-
ficiency and long service life, NBI becomes the inevitable choice for the development of neutral
beam. The extraction power supply is responsible for forming a certain potential difference be-
tween extraction grid and plasma grid, so as to extracted negative ions from plasma generator.
Output precision, delivery time, rise time, and stability of the extraction power supply are directly
related to the matching extraction of negative ion beam and maintenance of constant negative ion
beam. In this paper, a control and acquisition system for RF ion source is designed to realize
high precision output of power supply and real-time acquisition of key parameters. The test re-
sults show the control and acquisition system can meet the experimental requirements of RF ion
source.
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P PR N (Neutral Beam Injection, NBI/EANFE 1= L ve A% 2845 2% B VU4 B I #4T Be b i #AROoR i
B PVERHLE S 2 i 30, 7R EBRRE N IR AL R AR S B BRI M1 [2] [3]. A2
RKARBLR BRI BN SRR SR NRESTEREANRGNTR, A R R AR SO0
BT R B T ORI R R B TR R T/E. ITER Al CFETR R HE NI R G340 K H
MeV S HIHHM GBS IR, 75 H R} 27 0 55 B8 - AR A BRATE 78 BT IE7E T e S A0 67 28 IR AL R AT 1

R INZEGHIN GBS T IR H 7= A R TR . ARE . 50 B 5 B IR & B T R AR 28 AN T 5 i 5%
B AR B I I ORI R 5 RG A K. 5] H IR STE 5] H AR S S PR AR AR R — e
IFAZE, MR 5B T N SRR A ge 5]t o 51 H rEJE RS P R0 AR e Mol BB 5] HE 68
PSR G AR o [RIE, H T R Th 2R 473 - U5AH b IR B I8 B 7 B 7 0 A T AR IO 26 B AR AR A
T AE R mtaE . TSR T HOIES TR & ESK, M@ ol o] g A2 5] iR
HBEAT kG PR A U PR R A R R R RS I s ), CR RS S| B R B . RRASIE AT, AT
KPR THH B PRI ER B RS, nrEEs . DRIk 6 s IR i e e vl SEia 470 51 H H e
HERERRE . BIATEENE. QU BhAYERR LT TR

MRIES] H PETERET R, 454 5] HHIE(16 KV/20A) BB AR K52, 5] H IR SE M R %
4. WEE. ER. KR E) PSM (Pulse Step Modulation)Z544, H 8 & PSM 100 V/20A fEuAl 19 & PSM
800 V/20A FEHLERERLL AL [4] [5] [6]o NEPRUERINFRME FHREE . = RAESIH, ZR]H )
HLUE SO /N T 1% TEREFE D9 100 Vs [\, ORI DIZ 7 8 1 o 5] IR B R AFmiAs s 18 1
Pk, BRG] H RS I R R G VCEC AR, ARYE IO B s RN T 80 ms i THER, FIHIH
PR ETHR B TTA 50 us~100 ms, HLAT o DA SRR X G A0 6 28 7R 5| A ) T SR TP T 51 H
HL RIS AR AR R G IE, A 5] H IR IR R G SR B ARt Bt AR MR
M
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Table 1. Design specification for extraction power supply system of negative ion source

* 1. B TIRS| H IR BRIHERR

s i H FESH
1 BN =#H AC380V, 50 Hz
2 4 0~—16k VDC
3 o PRI 0~20 A
4 28, <1%
5 Tt 7 B Clf thy L R ) <1%
6 i LU TR B ) A 100 v
7 LTI R] 0.05~100 ms 7]
8 ST 1] <100 ps
9 B L) ke ) <5 ps
10 BATHE fads
11 HHL R FL A 0 G <1%
12 LRY B ME. R

RS A0 1 IR A ] A R R, 51 YRR R B AR 8 5 a2 LA DR

51 H F YR R

A, A RSB ETHI A B AT R oK eI SEI R AR, Dyt L P PA B it i B R S Ak
PEss TR AL LA, SELHIR R G 1T S B BOE M R Ga AT IR IS 4% . Ayt g 5l
LR AT RS R U RNEZR S ] 1 P, HE B iR gt . ey I (U] 5 e (B 3 A It
G ) KR S T (B R R HIAE . CPCT TAENL FAZHL. PC HLEAZBL). 51 U
ARG R GRS A AT AEPIFIZ AT, A AT AR ARt AL T 57 T 5 P o L o Y P
J, AR IS AT AR T UIE S ) 4 3 TR NIBI 42 A3k 1 Pl M T80 i ) 75 SR R s

PCHL |, | CPCITHEAL o = Eak
LArHL TFAZHL - S
J o L % % T -
e € o oS PSM HL A
. B ey Bt [ s *
NBIL& | >
’ - > ABES

Figure 1. Framework of control and acquisition system for extraction power supply system
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Figure 2. Hardware of control and acquisition system for extraction power supply system
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Figure 3. Flow chart of lower computer software
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Figure 4. Functional block diagram of power module
operation
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Figure 5. Flow chart of data acquisition program

5. WIREREEFRIZE

0 — 5
1000 |-
\ A A 1*
| \,’ A \V,"‘N\m-ﬁ.-.
800 F ‘\ 1"
A | g
Z 600 | | g
) | Py
8 I 12 ¢
< s
S 400 | &
| =
| 41
200 {
f
0k { 40
R e
1 " 1 1 1 1
—4 -2 0 2 4 6 8
Time (us)

Figure 6. Response test of extraction power supply system
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Figure 7. Experimental result of different rising edge
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