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Abstract

Guidelines for building th control system 6 the first
synchrotron radiation source Thailand namel the Siam
Photon Sourceare describedCentral computersisedfor
Man-Machine Interface Stations (MMIS)ediour personal
computersthree ofwhich are usualy usel for indicating
status data transmitted fromto sever Devices Control
Stations (DC$ throuch Ethernet One unit of DCS
handles agroup of equipmenbelonging ¢ the major
component pieces afpparatusn the accelerato system.
Sone details ofthe IO connectim will be mentioned
along with the descriptions of MMIS and DCS.

The Ministry of Science Technoloy ard
Environment (MOSTE) of Thailand is now promgjithe
synchrotron radiatiorresearh project namel the Siam
Photon ProjectThe conter of project ha been reported
in variows places [1-4]. The detaik of the Sian Photon
Source are also found in other articles [6-8].

The Siam Photon Project is summarized as follows:
(1) A 1.0 GeV electron storage ring shadl tonstructed.
The storage rigp shal be equippel with four long
straight sections for insertion devices.

Beam lines ard experimenth stations fo advanced
spectroscopic studies omgases solid materials,
surface ard interfaces shall be built. In the first
phase stage of construction, a complexiéae for
angle-resolvé photoemissin  ard soft x-ray
fluorescence measurements shall be constructed.
The installation b superconductip magnet wigglers
is considered Bean lines fa x-ray experiments
using ligh from the wigglers shal be built. The
experimens consideredn the first phas stag is
protein crystallography.

In the second phase stage of constructiormde®es
for other experiments shabe built. They include
those fo sonme advancd photoemission
spectroscopy, X-§a  microscope, routine
photoabsorptio ard photoreflection experiments,
radiation biology, bast researcheson metrology
using synchrotmo radiationas an intensiy standard
of light, the study d micromachining, basic
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(4)

researche®n microlithography,ard ordinary x-ray
crystallography.

The synchrotronradiation sourcebuilt in the Siam
Photon Project is the modified SORTEC steraigg that
was owned by the SORTE Corporatiam in Tsukuba,
Japan. Th SORTEC storage rig as well as the
associate injector linag booste synchrotrm and beam
transport line were dismantledrd the componerstwere
transportedo the Nation& Synchrotrem Research Center
(NSRC) that $ carrying out the practical work fo the
Siam Photon Project under MOSTE.

For the machire structure we ak the readersto refer
the previos repors [1-7] in which the details of the
modification d the SORTEC storag ring as well asthe
results of te bean dynamics calculationare presented.
Concerning th machire contrd systen tha is
completely renewed, a report descrgham aspet different
from the present report is presahtr this conferene [8].
In tha report descriptiors of the causeof the renewalof
the contrd system the hardware andhe software are
described.

The outline of the control system is as follows:
The contrd systen forms a sott of locd area network.
Sets & apparatugo be controlledare various instrument
controlles ard powe supplies broke up into groups
associaté with the injectar linac, the synchrotron the
storag ring, bean lines ard the piecs of equipmenin
the contré room Data flov is mace from the Man-
Machire Interfae Stations (MMIS to Ethern¢ ard then
to Devices Control Stations (DCS), Remdtput-Output
station (RIO) Subsysten Units (SSU) ard Component
Units (CU) Obviously, the opposie dag flow occurs
also. MMIS’s are the statios where operators make
dialogte with the contrd systen in a way as inputting
the order andoperatimm parametersor obtaining the
information @ a deal of status ® the machine
components. DCS’areunits whereorderor information
signals © and from various group of equipmen are
relayed SSU’s are panels suc as powea supplies ard
controllers. CUs are terminal unis of the machine such
as magnetsthe RF cavity, ard bean monitors Central



computers to beused for MMIS are four personal
computers,three of whichare usually used for status
indication. Only one computer igssedfor controlling the
whole system. They shall be of the defastandardIBM-

PC is an example ofthis type. Informationdata are
transmitted from or tcseveralDCS’s throughEthernet.

(6) Processing of the signals for the OPEN/CLOSE status
of the beam shutters, however, shallimguded in the
global interlock of the safety system.

Some moreadditionalexplanations of the elements of
the control system are presented blow.

One unit of DCS handles a group of equipment belonging) MMIS

to the major component pieces apparatus in the
accelerator system. The DCS units to be searephose

for the linacandthe low energy beantransport line, the
synchrotronandthe highenergy beantransport line, the

Four personal computers MMIS shall be driven by
Windows- NT 4.0. This is of thedefacto standard. The
operation of the synchrotroradiation apparatuand the
observation of the machine state shallpkeeormedwith

storage ring, the electric substation, and the system in tkié1S provided here. The main functions of MMEse as
control room. The input and output connection of a DC®llows:

unit with various panels ignade by computer link
devices. They are RIO. The use of Riigasticallyreduces
the numbers of wires connecting on-site paneith
systeminterfaces. Ninenterfacepanels shall benewly
built.

The personal computers, tsequencersand component
parts for maintenance that are obtainable in Thaitdradl

be used. As practical work, the following design work and

manufacturing work shall be carried out:

(1) The machines control equipmesquivalent tothat of
the SORTECapparatushall bedesigned anduilt
newly. The corresponding pieces of equipmamnet as
follows:

(a) Interfacepanels for thepower supplies to the low
energy beam transport (LBT) line system.

(b) On-siteinterfacepanels for the beam monitors in
the LBT system

(c) Interface panels for
synchrotron

(d) Interface panels fovarious powersupplies in the
storage ring

(e) On-siteinterfacepanels for beam monitors in the
storage ring

() Computers for controlling the whole system

(2) Interfacesfor 1/0 connections for sets afquipment
addednewly in the highenergy beantransport(HBT)
line systemandthose of the storage ringpparatus
shall be newly produced.

(3) Wires connecting computers for controlling tvbole
system with variougpieces of equipment shall be
provided.

(4) The timing controller, the clock generator, thattern
memory, the beam monitor control panel, theerface
panel for the beam monit@ndthe interfacepanel for
the beam monitor thatare from the SORTEC
apparatus shall be used in the present work.

(5) The signals from bearmosition monitorelectrodes in
the storage ring shall hgut in the signaprocessors.
The beamposition monitor data out of the signal
processors shall be put in DCS.

power supplies in the

a) The computers exhibit the operational state,
setting up of parameters and the start/stop
operation. The relevant operati@and exhibition
are implemented independently for individual
component equipment.
Instruments requiring the sequencecontrol are
controlled by the computer at MMIS.
The MMIS computer makesnd preserves the
operation pattern for the equipmethiat must be
operated by means of the pattern control.
reforms the operation pattern, if necessary.
Threecomputers at MMISare ready toshow the
alarm notice all the time. This isaplemented by
indicating the statusvhetherimportant pieces of
equipment are in the normal operating states or out
of order.
The three computergdlustrate theaspect of the
change in the machine state.
The computerpreservethe data ofpressure in the
vacuum chambeand the magnitude of thetored
current for a period of 24 hours.
g) The computers preserve necessary operation
parameter data for all sets of equipment.
h) The computers performthe global interlock
control.
(2) Interlock
The global interlock control shall bearried out. The
global interlock is the system that interlocksrious
operation units using notice signals from vari@adety
devices so as tanake theacceleratorsrun safely. The
pertinent notice signals are as follows:
(a) OPEN state signal from the beam stopper in the
HBT system
(b) ON signal from the fastkicker magnetpower
supply of the synchrotron
(c) ON signal from the septum magrawer supply
of the synchrotron
(d) CLOSE state signals from théoors to the
machine rooms and the experimental hall
(e) OFF state signals from the manual switches for
energy stops
() CLOSE state signals from beam line shutters

b)
c)

It

N



(g) NORMAL state signals from theccesscontrol
equipment
(h) NORMAL state signals from theadiation safety
control equipment.
(3) RIO
The 1/O connection of MMIS with variouspower
supplies and interfaces on the site madehrough RIO.
RIO's are installed nearthe upper orside parts of the

panels. A number of RIO's atiifferentpanels connect in 2.

series by means of Computer Linirect connection
between computergith wires) and data ardransmitted
through this line. The Computer Link lineonnects
ultimately with DCS described in(3). The interface
system for the 1/O connection shall hmovided for

line beammonitors, storage ring beammonitors, HBT
line beam monitors, the vacuum system,
accelerationsystem, the clockgenerator, thetiming
controller, and the pattern memory.
(4) DCS
(a) DCS handles a group of equipmdmgionging to a
layer through a number of RIO. DCS’sontain

Programmable Logic Controllers (PLC’s) that
control RIO's.Data fromRIO's aretransmitted to /-

Ethernet through DCS.
(b) The DCS’s to be built are shown below. If

necessary, furtheintegration or division shall be g.

made.
Control Room DCS;Linac DCS; SynchrotronDCS;
Electrical Substation DCS; Storage Ring DCS

(6) Preservation of Data

1.

4.
magnet power supplies, synchrotron beam monitors, LBT

the RF 5,

In conclusion, we summarize the functions of the

present control system below. The functicare almost

the same as those of MMIS.

(1) Monitoring Operations of Individual
Equipment
Status indication, settingarametersand making a
start or a stopare madeindividually for various
pieces of equipment.

Sets of

(2) Sequence Operation Control
The sequenceontrol of the start/stop operations of
the magnet power supplies and the [Rfwer supply
are made.

(3) Production, Alteration, and Preservation of
Operation Patterns
The production, alteratiomnd preservation of the
operation pattern of the magrmwer supplies and
the RF accelerationsystem of the synchrotron are
made.

(4) Indication of Alarm Notice
The alarm notice shall bedicated if asets of
equipment is in trouble.

(5) Indication of the History of the State Change

The history of the state change of a see@dipment
are illustrated.

in vacuum
necessary

Data to be preserved arepressure
chambers, the stored current, and
equipment operation parameters.
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