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NSRRC- organization

http://www.nsrrc.org.tw/chinese/organization.aspx
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Accelerators at NSRRC
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PHOTO
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150MeV LINAC2015EPU installation

Photo by P.J.Chouet al

TPS tunnel

IU22 EPU48 EPU46



Major Parameters of TPS

Energy 3 GeV
Current 400 mA (now) / 500mA(design)
SR circumference 518.4 m
SR harmonic number 864
Lattice 24-cell DBA

Straight sections
7 m x 18 
12 m x 6

Bending magnets 48
Emittance 1.6 nm·rad
Coupling 1%
RF frequency 500 MHz
RF gap voltage 2.8~3.2 MV (2 SRF cavities)
BR circumference 496.8 m
BR harmonic number 828
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Milestones
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TPS feasibility study started

Ground -breaking

2004.6
2010.2

Accelerator installation started

2013.10

System test and commissioning started

2014.8 2015.3

Phase I commissioning completed

Open to public users (300mA top -up)

2016.9
2015.12

520mA design goal achieved

1st SR from the TPS (3 GeV, 1 mA)

2014.12 2017.12

400mA top -up mode



Operation Modes
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Multi-bunch mode

Single-bunch mode

Hybrid mode

~400mA

~2mA

~300mA

C.C.Lianget al



Control GUIs of TPS
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I&C group



MPS(Machine Protection System) 
and Interlock
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Orbit interlock(position)

Front-End interlock

Beamline interlock

ωPressure

ωTemperature

ωWater flow

ωCompressed air pressure

SR vacuum

Water leak

I&C, VAC, MAG,ROSD groups 

C. Y. Liao et al



Radiation Safety

ÅMeasurement stations 
in experimental area.

ÅGamma + Neutron

ÅLimitation: 
Accumulated dose 

< 2ǴSv(every 4h)

ÅTerminate target: 

ïGun trigger 

ïBR RF cavity
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Yu-Chi Lin et al
ROSD group



Alarm & SMS Message Sender
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Automatic SMS and E-mail sender

Information sender
C.C.Lianget al

Custom function



Operation e-log

O-log Operation Summary
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http://tpslog.nsrrc.org.tw/book/index.html
C.H.Kuo

C.C.Lianget al

(NSLSII)

http://tpslog.nsrrc.org.tw/book/index.html
http://tpslog.nsrrc.org.tw/book/index.html
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Software / Applications

F. H. Tseng et al

Chromaticity Measurement and Correction 

Beta function measurement 

Orbit Correction

MATLAB-based high level applications

Beam-based Alignment

www.aps.anl.gov/epics/meetings/2011.../Application_Programs.pptx

Tune Control

LOCO



Software / Applications
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SR Orbit Difference
Viewer

Archive Viewer

Z.D.Tsaiet al

C.C.Lianget al

Orbit Checker
PS Check toolbox for
Slow corrector
Fast corrector
QPS/SPS

C.C.Lianget al

Y.H.Lin

NSLSII

DTACQ

CS-Studio



Software / Applications
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Integrated Control Interface of Operation

Post-mortem System

C.S. Huang et al

Fast Corrector Real-time Monitor

B.Y.Chenet al

T.Y.Leeet al

Automatic Turn-on System

Beam Trip Analysis Tool

B.Y.Chenet al
C. Y. Liao et al
IPAC 2017

Orbit Interlock Tracking
Through FA Data
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Disable/ Turn off
Front-end
Feedback Systems

Open IDs

Inject to 30mA

Orbit correction
Check working tune

BBF ON

Inject to 400mA

Orbit interlock ON

FOFB ON
RF FB ON

IDs closed to target
Energy saving function ON

Broadcast for user beam time

Stop top-up injection 
Disable beamline

Open IDs

Turn off Orbit interlock

Turn off  FOFB 

Turn off  BBF

Dump beam by K1,K2 adjust

FOFB: Fast Orbit Feedback
BBF: Bunch-by bunch feedback
ID: Insertion device

K1: SR Kicker 1

SOP Concepts of TPS Operation

v20171213



Special Events and Experience

Reducing Permeability of Stainless-steel 
304 Pipes

Foreign Matter Inside the Chamber.
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Heat treatment up to 1050ʕ

2014-11

I. C. Sheng et al

WEPHA049,IPAC2015

Y-C Yang et al 
IPAC2017

Y.T.Huanget al 
IPAC2017

BPM Cooling Issue



Special Events and Experience-
Path Length Compensation
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P. C. Chiu et al

FC PS(H) Output

FC PS(V) Output

FC PS(V) Output

FC PS(H) Output



Thank you for your attention
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