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Abstract diagnostic system consisting of double slits, bgaofile

A wireless control system has been designed based'@nitors and Faraday cups. _

MODBUS protocol and implemented for the control andThe centralized control system at IUAC is an ethern
operation of the 18GHz High TemperaturéCP/IP based control scheme. A high level protowol
Superconducting ECR lon Source (HTS-ECRIE§P/IP for data transfer / control is used in thystem.
PKDELIS on a 40kV/100 kV high voltage platform anthe central control room houses the main contiehts to
the Low Energy Beam Transport Section. This systghused by the operators. This client uses the [PCP/
makes operation and control of the devices on Mh@tocol for communication with the server. The eless
40kV/100 kV high voltage platforms easy and is foua control system for the HTS ECRIS- LEBT has been
be robust in spark environments. For interlockingposes developed to provide both local operation and thereet
with fail-safe operation at the hardware levdiCP/IP based remote control. Distributed contrpiotogy
commercially available PLC’s are used. The perfarceahas been adopted from the main control room. Indbal

to cost ratio has been maximised when comparedetd Fcontrol console of the source, functionality rshanced
Point modules. The system has been in continuBYsaddition of graphs/charts and data logging fiomst
operation for more than three years. The design BAH interlocking, PLCs have been used. Automatiamkw

performance of this system will be presented imitlet has been started.
INTRODUCTION The control scheme of the PKDELIS HTS ECR ion

source [2] for the High Current Injector has been
The High Temperature Superconducting ECR i@fblemented using radio modems. The local and remot

source, PKDELIS [1], operating at 18 GHz is destyt® control features have been functional for more ttfare

inject beams from the High Current Injector intce thears.

existing superconducting linear accelerator. ThdRECis

driven by an 18 GHz, 1.8 kW Klystron for sustainiting DESCRIPTION

plasma. The source has been recently upgraded amitthsolation Channel

additional  variable  frequency functionality by Electrically isolated control channels for ion smes are

incorporating a TWT amplifier and variable frequgncommonly fibre optic links. However a radio channah

function generator. The low energy beam transpentien maximize reliability and minimize system downtimer f

consists of the HTS PKDELIS ECR ion source, beaound the clock operation due to the total absesicany

extraction system and a mass analyzer followed bynechanical contacts and sparks.

EE""""""""""""""".* ......................................... i ...................... ' RM IE
1 e (ExTpECK) N7 0o AV I N/ Fidz P
i ! RS4BSBUSAT MLaE Lo m i CO NTROL
DECK POTEKTIAL P 522 | aE HEOL

: +! .......... .’. &E § ETHERMNET TUAC CONTROL
HH r T I ' e NETWORK
EEE EXTRAZTOR 3 EI.IIfIII%[E.ElEISS qu oa B Rl 2 R HU b ‘ ;;f
1 4kUHV PLATFORM L — ——
A THT ‘ LIODELS I COMTRCL Y .
! P LIFIER ; LODJLES N _CLENT J |
= LA I
i EITIRRIRRnInng _ : 4 g mo!
L +: FKDELIS £ H™S COlL :| SPARK PROTECTION | '_CEH_ . _REOMJ
y@ | : on =P rower sUFPLES !
L : coumce ¥ AF souRces ETC | ] L1
A Aj— T i| NAGNET POWER SUPFLIES, HYPS ETC AT GFOUND POTENTIAL |
E FUNCTIOY GENZRATC R GP'E _U PS‘"32 E :1lllIllll|IllllIIIIIIIlllllllllllllllllbllllll: SGUR‘IRDGM
: CONVERTER [Foz3z ; 5B SYSTEMS &TGROUNIPOTENTIAL S
i " IMVHVPLATFORM LT LLYRRIEIRT R VR R RN ER ]
Commmcmmsmmesmmemmsremssssessssessmiemsseesemsseereessnnremnemmramme—— :

Figure 1: Block diagram of the wireless based rstystem for the PKDELIS ion source and LEBT



Commercially available ISM band 2.45 GHz radio The local programs have the regular parameter @edn
modems using CDMA encoding for data have high datontrol operations for control of the source. The
integrity and reliability. Radio modems can beilgas MODBUS devices on the busses are accessed at regula
interfaced to the system at the hardware levelpaodide interval. Scaling and linearization of every parénds
easy data access. done individually to display the value of the paeden.
Local Bus Parameters are displayed on GUI based digitatatdrs,

For control / monitoring of devices on HV platform,analog meters and gauges on the front panel. Some
Fieldbus approach has been adopted. An RS485 bafisdameters are displayed as a parameter vs time. cha
MODBUS/RTU System is incorporated as the |ocac0ntr0| is via GUI based dlgltal control Objectsda@Ul
Fieldbus using a twisted pair backplane. The RS 4d#sed analog control knobs. An automatic scan nmeuti
network is spread across the isolation channel iRadfacilitates automatic scanning of a M/q spectruffihe
Modems). The MODBUS devices appear as RS4g®ltomatic and parameter scan control operationthen
devices connected directly to the controller atugh local mode are based on Labview from National
potential. This makes information available to theal Instruments. Fig 2 shows a simplified block diagram
control console / server in real time. This alsokesa the software. Figure 3 shows a typical scan fouaowy a
automation processes like fast beam scan possible. ~ charge state distribution of a particular sourceetu
Interlocks

PLCs provide the most reliable way of hardware
interlocks in the event of a software failure. Thilso PR
provides a method of monitoring the interlock s$atu 12+/ )

|

150 pA of Ar'™

MODBUS PLCs are employed for compatibility. They
provide connectivity to the control system usingnsiard
protocols.

I mplementation

The control system implementation is shown in Fig 1.
Radio modem pairs RM1A-RM1B, RM2A-RM2B and /
RM3A-RM3B provide the isolated channels. The RM1A- ’ }\; J} R “‘ BB
RM1B and RM2A-RM2B links facilitate control and dat ;ﬂ.ﬂ,-‘ { t V «} I
access for HV platforms. All the subsystems ondbek { J 1]
are connected to this control channel. The GPIBetas o 015 020 025
TWT amplifier and the function generator have been Field (T)
connected via the RM3A-RM3B channel. This channel
connects to the GPIB bus via the RS232 to GPIRjgyre 3 A typical scan for acquiring a charge state
converter as shown in the figure. The systems @ligt  yistripution
potential, mainly the diagnostics and analyzeresystare
also connected to the controller.
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CONCLUSION
SOFTWARE

Programs are developed for local and remote operati A Wireless based control system for the HTS EQR io
of the source. The local control program uses stahd Source and LEBT has been successfully implemented.

MODBUS libraries for accessing modules. The system has proven to be rugged, reliable, enimad
and robust even in spark environments.
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Figure 2: Simplified block diagram of software.



