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SCL Demo overview

• SCL Demo has 7 sections, ECR-IS, LEBT, RFQ, MEBT, QWR cryomodule, RF and diagnostics sections.
• ECR-IS, LEBT and RFQ sections were installed.
• 9 RFQs aligned  and SSPA for RFQ is installing.
• Utilities are running.
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Project schedule (ECR-IS & LEBT control)

• The date of ECRIS beam extraction experiment was July 1st.
• ECR-IS & LEBT control system project launched at end of March.
• ECR-IS remote control system is running for beam extraction experiment at SCL Demo.
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Remote control system scheme and strategy

• Local control system is based on EPICS, and PLC control DI/DO and 4 analog signal.
• We use RS232 protocol in local control system.
• Local control system used serial server and PLC, and it is integrated to EPICS.
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ECR-IS & LEBT Section

• ECR-IS and LEBT section has three different high voltage levels.
• It shows devices at each  high voltage sections.



ECR-IS & LEBT Local Control Structure

• ECR-IS & LEBT remote control system is composed by 3 different high voltage levels.
• 70kV : Vacuum devices, HVPS, Step motor system for gas feeding.
• 50kV : Vacuum devices, Superconducting magnet PS, HVPS, Level monitors, Temperature monitors, Pair solenoid PS.
• Ground : PC, PLC, Volt meters, Dipole magnet PS, Steering magnet PS, Vacuum devices, HVPS for EQT, HVPS for EQD.



Control Racks for ECRIS & LEBT section

• The date of ECR-IS beam extraction experiment was decided to July 1st.
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ECR-IS & LEBT section devices and protocols

• 21 kinds of devices are integrated to local remote control system. Total number devices are 61. 

-RS232 USB B passive type 
devices are on 50kV platform
- Used Optical USB cable from 
Coring to electrical isolation



ECR-IS & LEBT Interfaces

• RS232 connections by DB9/DB15
• RS232 connections by USB B passive
• TCP/IP connections by LAN

• PLC handles relays through DI/DO/AI/AO modules

ECR-IS and LEBT control system is connected 5 kinds of interface.
All interfaces are isolated through optical fiber. 



Port setup parameters

• 8 USB B type serial communication ports using ttyUSB_{ID_serial number}.
• 35 serial communication ports using ttyr{Identifier}.
• Port parameters set up at system booting.

Serial ports were named to ttyr## .

USB serial ports were named to 
ttyUSB_{device ID & serial number} .



Naming Convention

• We want to test of RAON naming convention in SCL Demo.
• ECR-IS and LEBT control system PVs named under RAON naming convention.

SYS – SUB : DEV## : CMD . Field

• SYS    : System Name
• SUB   : Sub System Name
• DEV   : Device Name
• ##      : Identifier
• CMD : Command
• Field  : Record field

ExamplesDescription



Operator Interfaces & Alarm

• Monitoring • Alarm

• Control

Superconducting magnet power supplier

Optical elements

Plasma & Bias disk high voltage power supplier

Total number of PVs are over 800.
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from archive storage.



Mass scan results from the ECR-IS & LEBT

• It is a mass scan result from ECR-IS. 
• ECR-IS is conditioning to improve beam current to 10mA. 

Optical element applied value

NC solenoid current 150 A

ESQ triplet #1 potential 1.0 kV

ESQ triplet #2 potential 1.8 kV

ESQ triplet #3 potential 0.8 kV

ESQ doublet #1 potential off

ESQ doublet #2 potential 0.4 kV

Steerer X 0 A

Steerer Y 0 A

Parameters Value Note

Base pressure 1.2 x 10e-7 Torr at injection chamber

operating pressure 3.3 x 10e-7 Torr at injection chamber
valve opening angle 

950°⟶ 926°

operating gas Oxygen

RF power 200W ⟶ 400W ⟶ 700W  

Applied potential
plasma electrode : 12.5 kV
acceleration electrode : -2 kV
ground electrode : ground

X axis : Dipole magnet current
Y axis : Oxygen ion current

It is the mass scan result of the 
second experiment after remote 
control system installed.



Plans  

• Gyrotron EPICS Integration
• Klystron EPICS Integration

• Diagnostics  Vacuum system EPICS Integration
• Diagnostic PC &  devices EPICS Integration



Plans

• Yokogawa eRT3 plus PLC test on RT-linux
• Embedded vacuum control module
• Embedded power supplier control module

• Embedded temperature monitor module
• Embedded digital IO module
• Embedded multi channel vacuum gauge module 

eRT3 plus PLC Vacuum control module 80 ch embedded cryogenic 
temperature monitor

Multi channel embedded 
power supplier controller 
module

Multi channel embedded 
gauge controller

EPICS based DI/DO module



Thank you.

• E-mail : choi3over4@ibs.re.kr / choi3over4@gmail.com
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