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Abstract: are developed for individual sub system. Advantech

A PC based remote control and monitoring system f{DAM modules, supporting RS-485 protocol, are used
indigenously developed 2.45GHz high current micresva for control and monitoring both analog and digital
ion source has been discussed. The system arcinédst Parameters in the control nodes. All control nodes
made modular with dedicated control nodes for iitlial ~connected with a multi-dropped RS-485 network for
sub systems. The PC based supervisory console c@mmunication with the supervisory system. Since th
connected with the control nodes in RS485 multpdrocontrol nodes are placed on the 100kV deck, etettri
fashion through an indigenous]y deve|0ped optiMef isolation is to be prOVided between the Controtaysaﬂd
based serial link for electrical isolation. A prctien —Supervisory system for operational and instrumeoat
circuit has been implemented to reduce the interfez in  safety. The isolation is provided by an indigenpusl

the circuit caused due to sparks in the high veldeck. ~ developed optical fibre based serial link. Agilenake
HFBR 1521 and HFBR 2521, used as the optical

INTRODUCTION transmitter and receiver respectively, with a péiplastic
Rptical fiber of 1mm diameter are used to make the
Isolator unit. This optical fiber supports maxim&Mbps
rqata rate upto 30m distance.

The indigenously developed 2.45GHz microwave hig
current ion source, to produce 100keV proton beam f
injection into a 10 MeV compact cyclotron has bee
commissioned and is presently under testing fc
performance improvement. The system consists '{ o o
various sub-systems e.g. microwave generatc A, A 7
microwave tuner, solenoid magnet power supplies ar
gas feeding system. Initially a PC based centmlise
control system, using NIFP modules, was implemente
for the system. Due to its complicacy of troubleaing
and difficulty of dismantling during mechanical
maintenance, the system is replaced with a diggtbu
modular architecture.

Since all subsystems of the ion source are plandti®
high voltage deck, an isolated, reliable contraites is
required for remote monitoring and operation. Emés
control system uses Advantech ADAM modules. Th
system architecture is made modular with dedicate
control nodes for individual sub system. The PCelblas
supervisory console is connected with the contades
in RS485 multi-drop fashion through an indigenouslyrotection circuit
developed optical fibre based serial link for eliect To reduce damage of the control hardware and
isolation. o __communication failure due to frequent high voltage

As the control system is installed on a 100kV highy ks during testing of the system, a protectjatesn is
voltage ~deck, frequent sparks used 10 CaUSgyeloped and implemented. The protection circais h
communication failure and sometimes damage o thgq |ayers. The first layer is a transient voltagepressor

components of the control system. A protectionuires ¢ jimits the input voltage by shunting the spariergy
implemented to reduce these effects. A remote mong ground potential. The second layer is a paskive

system, using National Instruments Field Point @IF pass filter that blocks the high frequency energjthe
modules, has been developed to monitor the Far@day gpark The sensitive instrument and control haréveae

and Slit currents. The similar protection circust also protected by shunting the high energy during sparks
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Figure 1: Block Schematic of the control system

used in this system to reduce the damage. through the protection system.
CONTROL SYSTEM Supervisory Control software
Control Hardware The supervisory control software, developed in lous

using NI LabView 7.1, is composed of user interfafar

In the distributed modular control architecture (as,gividual subsystem. Several operational safety
shown in Fig.1), dedicated monitoring and control@s ;- iarjocks are implemented in this software e.g. (i



automatic resetting of solenoid power supply cursst The logged data for the faraday cup and slit casren
point to zero value on power supply trip; (ii) wdttawal used for further derivations and checking reliapitif the
of microwave power on solenoid power supply trigl ansystem.

preventing microwave power to be set until suffitie
solenoid current is already given. The supervisory
software user interface as shown in Fig.2, also
incorporates user friendly indication and contrakiface
e.g. sliding bar, push button, LED indication, thi
display etc for ease of operation of the system.
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The input current signals are fed to the analogobh

through the spark protection circuit. The supemyiso

software, developed using NI LabView 7.1, acquitata

from the monitoring hardware through RS-232 integfa

The user interface includes real-time trending wfrent

data against time and logging of time stamped uakdS

Excel file for offline analysis.
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Fig 2: Graphical user interface developed in LabWl
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Figure 3: Faraday cup and slit current monitoripgtam.

CONCLUSION

The modular control system made mechanical
maintenance and dismantling much easier. As one
individual unit is dedicated for each subsystem,
troubleshooting of the control hardware becameeeasi

The difficulties observed with the earlier contsgbtem
were mainly the damage of components due to high
voltage sparks. The spark protection circuit héeriecare
of this very well and the system is working reliabl



