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Abstract

A control system for RF-driven negative ion source is designed to coordinate and control the expe-
rimental operation, realize data collection and sharing, monitor the status of power supply system,
cryo-vacuum system, cooling water and diagnostic system, alarm and protect system security. The
overall frame structure of control system, remote control unit, plant control unit, data acquisition
system, interlock and protection system, as well as network system have been introduced in this
paper. The performance tests have been done and the results indicate that the designed control
system may provide stable control for RF-driven negative ion source.
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Figure 1. Prototype of RF ion source
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Table 1. Design target of control system
= 1 EH ARG IHERR

5 SRR Bl
1 RGP AT R4
2 TN RG 1 s B 5
3 ettty 100 ms % il 4%
4 rSut et 10 ps Pl RERE
5 (ISERAEEPIE S 100 Hz/ch
6 e I KA 1 MHz/ch
7 1 HEM RS RS 100 ms
8 POREBRT R G 10 s B

Wi 2 fos, 16 RGHERGH E L =2 ARG D 2 AT a1z 62 [3].

DOI: 10.12677/nst.2019.74018 135 MRS HEAR


https://doi.org/10.12677/nst.2019.74018

Online

Offline
Storage
O & & U e
g < <SS < 7 Interlock Desk Safety Desk
B | . ..
s RF-drijen Supervisory Onlifje  Archivirjg Server <
. Center Cpntrol  Contyol Monitofing N
2
g Offline Data 3>
§ Management Server
= J
1 1
o . | |
ol Control Interlock Safety
2 g DA! m
5 S System Q Syste Controller Controller
L
@
= ZeN 4 ZeN 4
Front-end Signal Front-end Signal Front-end Signal Front-end Signal
Conditioning Electronics Conditioning Electronics Conditioning Electronics Conditioning Electronics

Contrpl|signals of Acquisition|signals of ck|signals of
$ sub-systems Various sub-systems i b-systems

JLeT ymwudmby

Figure 2. Structure of control system
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Figure 3. Analog output of fast control
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Figure 4. Network structure of slow control
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Figure 5. Hardware design of data acquisition unit
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Table2. Main protections of RF ion source
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Figure 6. Operation interface of remote control unit
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