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Dynamic power supply controls in Shanghai proton therapy facility

JIANG Geyang TAN Songqing ZHAO Huan CHEN Guanghua

(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)
Abstract [Background] Shanghai proton therapy facility is the first therapy machine developed in China by
Shanghai Institute of Applied Physics, Chinese Academy of Sciences, in which the injector produces different energy
proton beams to satisfy requirements of therapy. And the orbit of different beams is constrained by the dynamic power
supplies and magnets located on accelerator’s main ring. [Purpose] This study aims to design a new top-level control
system based on traditional static power supply control technology to avoid eddy current’s disturbance during
magnetic field changing. [Methods] The PCASpy module under the framework of EPICS (Experimental Physics and
Industrial Control System) is employed to design the framework. By transferring of pre-defined current data with high

speed and intelligent control technology, the problem of eddy current’s disturbance is solved affirmatively. [Results

and Conclusion] This control system has been tested and verified by accelerator main ring’s commissioning.
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Fig.1 Current curve of dynamic power supply’s design
output.
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Fig.2 Control flow of single power supply.
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PCASpy s&%ii 1 PSI (Paul Scherrer Institute)ft]
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Table 1 Method of power supply’s driver class.

KITik YEH
Method Function
__init__(self) IREEZRAIAG 1L
Derived class initialization
trdb(self) B AR AR AR

Database operation thread

tpoll(self) 1% 7% B 1 28 F2 Device query thread
write(self, reason, B PV Bl 5k
value) PV channel write method
send_slice(self, wf)  WIREIR /LKL

Waveform package split and send
qdevice slow(self) 12 HJHA#)

Slow power supply query
qdevice fast(self) PRI LR A 1)

Fast power supply query

read_db(self,dbname, ¥4 % 3:’5 Database read/write
tablename)
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TPANELFE tidpoll A1 tidedb, 43 ) FH T 4048 25 ) F1
B AR A

self.tidpoll= threading. Thread(target=self.tpoll)
self.tidpoll.setDaemon(True)
self.tidpoll.start()
self.tidrdb=threading. Thread(target=self.trdb)
self.tidrdb.setDaemon(True)

self.tidrdb.start()

N IR R B AE AR B RV, X
7 3/ Thread [J Event:

self.evtpollfast = threading.Event()

self.evtpollpause = threading.Event()

self.evtrdb = threading.Event()
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self.evtdcomok = threading.Event()

self.socklock = threading.RLock()
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conn=MySQLdb.connect(host=ops.rdbip,user=",
passwd=",port=3306,cursorclass=MySQLdb.cursors.D
ictCursor)

cur=conn.cursor()

conn.select db(dbname)

cur.execute('select * from +tablename)
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Fig.3 Current curve of dynamic power supply’s real output.
3 MEREMIR

AR HEIFENIEHRIHZ) 30 & Soft 10C

SEP . XL TOC WIS ANF Linux JEF2 F K217 7E
—%& INTEL CPU N#ZL IR A gz 2% b il
W B BE R4 8 3103145 & ProcServ. iocConsole
2 10C & HE B, 438 10C S2EL T FFHLE I
)y BATIRSE B SLn iS5 ae. N T 25
EiZEH KRG AT SN, Wit 7 FRERT KR
S PEIIAR -
1) 2 i A BEAL= 2B YR 5 BAS
RERIEPN &
2) W 10C F2 7 13 HUEE 3RS F YR T
22 MD5 #5385 T3 H .
3) BAFIE SRR IR Y T RS .
4) Ff5 5 s JaHBIEE D 1)-3).
T8 I — JE AR 23 B o] N A NI RE
i} 0.3-0.5 so 7RSI MARIATEF, R B I #
HLATLAUR W %4z T0C $ifil 23 Ml % & HiE. #5821
A A R FH AT IR ARSI, K] kb o 28 42 i [
Al E— D 4E /N, RV T AR Sy () A P72 R i 72
AT HIRZ W BEANE I 7 ik N\ 203 ] 25 2T
FEIB LA RN HAS TOC Z97HFE 1.5% CPU 115 R
23 10C 1817} CPU I ZZ18 50%, &4k
H#% CPUITH AR,

4 4EVE

T YR AR I T 7S, 7E BPICS #5HH] R
SUEEA T R PCASpy 38 K 1 38 f Python 2 14k
RIGRFER SRS, Wit 4 sh &S YRS H R A%
UF AR R T REZ IR IR A . E R R T 2 B Nk
B OAE LV 3 2 i A AU B 58 1 22 25 A1) 25 1
R, IR E 4L 3] 70-250 MeV R,
MHLZS VRN FL RS2 451 F I OOk %304 IR
B RGISATIEH,  $2 51 D) Re AN FAE 1 92 I R AT
IR BB FR AR TR R S AT RS 2.

S 3CH

1 JEEIR, EMER BTIRT IR LIRS R ().
FR AR R 2% 35, 2001, 23(1): 7-10.
TANG lJintian, ZUO Huanzong. Current situation and
development trend of proton therapy[J]. Chinese Journal
of Oncology, 23(1): 7-10.

2 kAT, EdL, FEE BERRTRERPH R
TR AEEERT] R TFREEEA, 2015,
49(Suppl 2): 529-532.
TANG Qisheng, WANG Zhishan, LI Xuejun. Vacuum
layout and chamber design for synchrotron ring of
Shanghai proton therapy facility[J]. Atomic Energy
Science and Technology, 2015, 49(Suppl 2): 529-532.

020404-4



M. BB TR T R B A R RS

Kraimer M R. EPICS input/output controller (IOC)
application  developer’s guide[EB/OL]. 2013-9-17.
http://www.aps.anl.gov/epics/base/R3-14/12-docs/AppDe
vGuide/.

Zimoch D. EPICS StreamDevice[EB/OL]. 2015-2-15.
http://epics. web.psi.ch/software/streamdevice/.

Wang X Q. PCASpy documentation[EB/OL]. 2017-7-2.
https://pcaspy. readthedocs.io/en/latest/.

kS, W, 1R, 5. EPICS PCAS JHAE BEPC
[T BRI R[] #40R, 2012, 35(10): 731-734.
ZHANG Yuliang, LEI Ge, XU Guanglei, et al. EPICS
PCAS and its application in BEPC II [J]. Nuclear
Techniques, 2012, 35(10): 731-734.

020404-5

Petrovsky M. Linux #(#F#[M]. b 7Tk
AL, 2002: 179-200.

Petrovsky M. Linux database collection[M]. Beijing:
Publishing House of Electronics Industry, 2002: 179-200.
FIete, EWiE, BRI, S5 AR EEZE MySQL
T 22 N B B T s as B A A IR BRI [T]. AR,
2014, 37(5): 050401. DOI: 10.11889/.0253-3219.2014.
hjs.37.050401.

WU Guanghua, YAN Huaihai, CHEN Youxin, et al.
Application of embedded database to digital power supply
system in HIRFL[J]. Nuclear Techniques, 2014, 37(5):
050401. DOI: 10.11889/j.0253-3219.2014.hjs.37.050401.



