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Abstract The coⅡtrol sy8tem oftransport 1ine and Linac focusing power 8upplies
of Hefei Light Source was bu丑t“pon Bxperiment出Physics and Industrial Control

System The hardware con8truction，software design and performance test of the

control system are described．
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1 INTRoDUCTIoN

Hefei Light Sollrce(HLS)consists 0f a 200 MeV electroⅡHnear accelerator fLinac)，
a beam transport 1iIle，孤800 MeV electron storaEe r血g and the experimeⅡtal stations
The contr01 system of HLS has been up盯aded since 1997．The new coⅡtrol system is b血lt

upon Experimental Physics强d hdustrial Control System(EPIeS)．EPICS consists 0f

threebasic。omponent8：Operator hterface(oPI)，Input／Output coⅡtrouer(IOc)，and
Local Area Network(LAN)．F堙．1 shows the structlⅡe of EPICS【l|．

The transport Une po、张r supplies control system aⅡd L缸ac fbcusing pawer supplies

control system are subsysteⅡ1s of the HLS new control system． They are si工Ililar in

hardware and software desiEn An IPC fIndustrial Personal Computer)with a Pentim
350 CPU is used as IOC．Several IPCs wjth a Pentium 233 CPU are used as front—end

device controⅡers fFDCs)，whjdl control power supplies With some cornmerdal cards

based on Industry Stand缸d Architecture(ISA)bus．

Fig．1 Ba8ic structuTe of EPICS

2 HARDWARE CoMpoNENTS

The con8t11lction 0fthe traIIsport hne P．s．(p0Wer supplies)contr01 system and Linac

focusing pawer supphes cantr01 system is shown in Fig．2．
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Fig．2 Con8truction of thc two subsyster珊
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A SUN workstation is used as OPI．There are seVer“windows designed for th。，r
m如．mach证e i芏lterface wjth MEDM，The databa5e de丑llitions and EPICS softw盯e are

also rest on thjs workstation．

An IPC with a PeIItium II 350 CPU is used as IOC．It com如unicates with FDCs

via丘ber over RS232C cozIl瑚：111=ljcation Drotoc01 ADAM 4541 rnodules盯e used as翁ber

optjc to RS232 con代r}ers．A MOXA muI拯por亡RS232 card C168P js used for 0he lOC

to coIll】ⅢLnicate with a group of FDCs． A driver was devdoped for it and fhl“y the

ports are远tegrated鹬tty devices．

III order to provide hjgh—speed co删圳njcation between OPIs and IOCs，100M Eth．
盯net is used at the network level．A 100 M Ethernet c壮d is added to the IOC crate to

provide an interface between the IOC and the network．

IPCs with Penth吼II 233 CPU are used as FDCs量bur types of cards based on
ISA bus are used to control the power sdppUes．A 12_bit DAC caTd with optical isolatoTs

is used to control the set．point value of each power supply． A 12．b“ADC card with

optical isolators is used to get the c11rrent value of each pawer supply．A 12一channel relay
actua土or card is used to tum oⅡ／o圩and reset each power supply．A 16一channel digital

input card wjth optical isolators is used to moIlitor eaclI power supply status．

The main di赶bTence between the transport line power supphes coIItrol system a：nd

the LiIlac focusing pdwer supplies contr01 syst锄is the power supphes n1加1ber and FDC
nurnber． h transport line power s1Ipplies control system，there aTe 56 pdwer suppbes．
Each FDC controIs 4 pow盯supplies aⅡd Chere are 14 FDCs血total．k the LiIlac focusjng

pdwer supplies coⅡtrol system，there are 42 power supplies．Each FDC contr01s 7 power

supphes，andthere越e 6 FDCsin a11．
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- 3 SoFTWARE DESIGN

· 3．1 FDC I∞nitor program

The FDC monit∞WograIn ig b拈ed_llpon a vxWbrks redtiIne op盯ation system．
The缸ctional diagr锄is shown in Fig．3．The FDC monitor proFaⅡl consists of three
parts：com咖lIljcation module，main 100p modllle，and I／O drivers【2】

The main nmction 0f commm】ication modllle is to receive the message from IOC

and then chedc if the message is coⅡect．Ⅱco玎ect，a sem印hore is舀ven，whjch wm

be tal【eⅡby the main 100p module If the co衄and in the message is a kiIld of read
command，it also has the obHgation to send bacl【the respoⅡse message to IOC

When a semaphore is given， main

10叩module takes t1碡semaphore．Then it

reads and parses the message．Ⅱthe com—

mand m the rrless89e is a kind of write one，

maiⅡloop modllle caUs the corresponding

cIriver whjch sets the value from the Ines—

sage to the corresponding charulel．Ⅱthe

coInmand js a kind of read one，majn 100口

modlde caⅡs the corresponding driver to

read the canesponding ch黜d and then
send back the response message via com—

n11lnjcatian module．

There are seVeral I／O driVers pr。一

vidiIIg a way to access the correspon山ng

bardware chaIlnels．

3．2 Software of IoC and oPI

Fig．3 FDC software{hnction础di89ra H1

The he盯t of each IOC is a Inemory resident database together with various memory

resident structtlres describinE the contents of the database．There缸e about 300 records

resideIIt in the two IOCs． The fonowing record types are use d： aj(Andog Input)，

ao(Analog Output)，MbbiDirect(Direct Multi-bit Binary Input)，MbboDirect(Direct
M1llti．bit Output)． DCT(Database C0n矗聃ration T001)is used to create a real-time

database for the 10c，then the Device support and Device Drivers《if necessary)are

written for eaclI】【ind of record例．

MEDM(Motif version of coⅡlb血ed display manager and display editor)is used to

create the contr01 interface． F培．4 is a part of Linac focusiIIg pdwer s11pplies control

iI止erfhc8
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