CREECI PR A#EMFEESRTFERFER Vol.18, No.2
2020 4F 4 A Journal of Terahertz Science and Electronic Information Technology Apr., 2020

XEHS: 2095-4980(2020)02-0334-05

B P I HE 1 i S ) AR g

AT, MAMW, Bok, RREA, T Y
ChE TR BT R BEST . I S 621999)

W E. EAERMEZBENS ZNATEGEMBFSTHR., ALZLEFURERDE ., BT %
MR, AL -G HEREBR TN, ot AXNEABRMEZNNAFRE L,
MR TEFHARNAR, 2TFTARWHER, #@ER T RX3 THEEHE VBN A
GEK. BRAFENKRETEHNEFH LG URLTAIEERTEARAAN L 2HK, £ENE
TERER . BHAEARARIETENZRANTRIEAT, HET mERBBALEHAREKR,

KR HimEE; BFHRA; RAER; KeF&EH,; £25K4

mESFES. TN702; TP273; TL5 XHEAREME: A doi: 10.11805/TKYDA2018339

Design of medical cyclotron control system

WU Yongcun, YANG Xinglin, SHI Jinshui, ZHAO Liangchao, HE Xiaozhong
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Medical cyclotron is widely used in the fields of national defense basic science research,
isotope production, diagnosis and treatment. High stability and security of medical cyclotron system are
required in these situations. Based on these application requirements, this paper outlines the composition
of the control system, briefly introduces the role of each subsystem, and finally the system integration with
RX3i programmable controller as the front-end controller, the control strategy of low-level control of high
frequency system and the security interlock of each system under different working modes are elaborated
in detail. The results of continuous operation show that the control system ensures the stable operation of
the whole system and meets the requirements of accelerator operation and debugging.
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Fig.1 General structure diagram of control system
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Tablel Operating conditions of subsystems

name of the subsystem operating conditions running normally relationship with other subsystems

. . . tarti iti f t
The circulating pump is started and the flow starting conditions of magnet power

cooling water water cooling machine in open state switches are connected. supply, high frequency system, ion
source power supply and target system
mechanical pump open, vacuum pressure less starting conditions of magnet power
vacuum system than 10 Pa, meet the starting conditions of vacuum pressure less than 10~°Pa supply, high frequency system, ion
molecular pump source power supply

after the injection and holding of the target, the
helium pressure is greater than 0.06 MPa and
the target pressure is greater than 0.24 MPa

selection of targeting pharmaceutical mode in
operating interface

starting conditions of accelerator beam

t t t
arget system outflow

normal vacuum, flow switches of magnet
magnet power supply power supply cooling water, magnet upper and current output reaches set value
lower cooling water are connected
normal vacuum, flow switches of high
high frequency system frequency cooling water is connected, magnet amplitude and phase control is normal

starting conditions of high frequency
system, ion source power supply

starting conditions of ion source

power supply current greater than 150 A power supply
magnet power supply and high frequency are
ion source system normal; hydrogen flow is normal; access current output reaches set value all subsystems are in normal state
control and shield closure
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Table2 Fault classification and protection
fault classification fault protective action

in emergency, shutdown of all systems(vacuum system, magnet power
supply, high frequency system, ion source system)

in emergency, shutdown of all systems(vacuum system, magnet power
supply, high frequency system, ion source system)

helium circulating pressure below the lower limit turn off the ion source power and stop the beam
the deviation of recirculating water return flow and outflow is
greater than the lower limit value
high frequency cavity continuous fire start scanning at working frequency

target pressure below the lower limit (2 MPa) in target shooting

serious fault
vacuum is greater than 1 Pa in target shooting

general fault turn off the ion source power, high frequency system, magnet power supply
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