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Operational Performance of TLS

chhine Parameters Table 1: Beam parameters of the storage ring.
Taiwan Light Source has a 1.5-GeV electron storage Energy / GeV 1.5
ring of circumference 120 m; by its six-fold symmetry, Number of buckets 200
every straight section of length 6 m contains an inser- Cluann £ A 360
tion c.ievice. The major. beam parameters of the st.or- Bunch length / ps 31
age ring are p.reser?ted in Table 1. A §uper§ondgct|ng Horizontal emittance / nm rad >
wavelength shifter is located between injection kickers : :
K3 and K4 in the injection section; a superconductin Vertical emittance / pm rad 88
J ’ p 8
wiggler is installed downstream of the SRF cavity. The Wiz (202, e
remaining sections are equipped with EPU56, U50, Vertical (rms) orbit stability / pm 1
U90 and W200. Figure 1 depicts the layout of the TLS Coupling / % 0.4
accelerator facility. To accommodate the increasing RF voltage / MV 1.6
demands for beam time and greater brightness from the Lifetime / h 6

NSRRC user community, three identical superconduct-

ing wigglers (IASW) have been built and installed at a

location between the first two dipole magnets of the Statistics of Machine Operation

second, fourth and sixth TBA cells. The main param-

eters of these insertion devices are listed in Table 2. Taiwan Light Source initiated operation of a top-
up injection mode at 200 mA in 2005 October; the
stored top-up beam current was subsequently increased
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Fig. 1: Layout of the TLS accelerator facility.



Facility Status

Table 2: Main parameters of the insertion devices in TLS.
W200 us0 u9o EPU56 SWLS SWe60 IASWA IASWB IASWC
Type Hybrid Hybrid Hybrid Pure SC SC SC SC SC
A (mm) 200 50 90 56 60 61 61 61
Z;;’)ton CNCTBY | 500~15k | 80~1.5k | 5-1k | 80~15k | 2k~38k | 5k~20k | 5k~20k | 5k~20k | 5k~20k
B,... (Tesla) 1.8 0.64 1.24  |0.67(0.45) 6 3.2 3.1 3.1 3.1
Installation 12/1994 | 03/1997 | 04/1999 | 09/1999 | 04/2002 | 01/2004 | 12/2005 | 06/2009 | 02/2010
Location sec.5 sec.3 sec.6 sec.2 sec.1 sec.4 arc sec.6 | arcsec.2 | arc sec.4

to 300 mA, and in 2010 further to 360 mA. The perfor-
mance of the facility might be assessed by availability,
mean time between failures (MTBF) and a beam sta-
bility index. The availability is defined as the ratio of
delivered user time divided by the scheduled user time.
MTBEF is defined as the ratio of the scheduled user time
divided by number of faults; the accelerator reliability
can be measured by the MTBF. The beam stability index
is measured according to the variation of the photon
intensity (shot-shot) of the diagnostic beamline. There
were continuous decreases of MTBF in 2011 and 2012.
A summary of the TLS operational performance from
2002 to 2012 appears in Table 3.

In 2012, the scheduled user beam time was 5,197
h; the delivered beam time was 5,100 h. We attained
a beam availability 98.1 %, and returned to a normal
performance level as maintained in recent years. Nev-
ertheless, the failures significantly increased to 116
occasions, leading to a decreased mean time between
failures, 44.8 h, in 2012. Figure 2 depicts the summary
of machine operation from 2005 to 2012.

Downtime and Failure Analysis

During 2012, the number of faults (116) that con-
tributed to the total downtime increased significantly
over the average number (62) during 2007-2010. Faults
of several kinds that should be prevented or could be
cured early, which included an incorrectly synchro-
nized rate of BPM electronics caused by a malfunc-
tion of the global orbit feedback system (11 faults),
a LHe pressure interlock triggered by an offset of the
zero point of the LHe supply valve (12 faults) and an
insufficient margin of the transverse bunch-by-bunch
feedback system for beam instability excited by a mis-
matched injection scheme. The situation deteriorated
after the replacement of injection kicker1 in January
and of kicker3 pulser (39 faults) in September. The
aging parts of insertion device U90 contributed five
faults in 2012. The remedy to this problem is to replace
the aging encoders of U90 and to rebuild the control
system. The statistics of the downtime and subsystem
faults are shown in Fig. 3.

Table 3:  Summary of TLS operational performance.
Scheduled user time /h  Availability MTBF/h  Operating mode Beam stability Al/l, < 0.1 %
2002 4,785 95.8% 154.4 Decay 47%
2003 5,017 97.2% 313.6 Decay 86%
2004 4,235 97.5% 132.3 Decay 85%
2005 4,576 96.8% 81.7 TDoepciyg 76%
2006 5,552 96.7% 40.8 Top-up 81.3%
2007 5,219 98.1% 85.6 Top-up 39.9%
2008 5,726 97.9% 112.3 Top-up 95.7%
2009 5,402 97.9% 77.2 Top-up 89.2%
2010 5,286 97.4% 81.3 Top-up 82.1%
2011 5,818 95.9% 55.4 Top-up 89.4%
2012 5,197 98.1% 44.8 Top-up 91.4%

(49)
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Fig. 2: Summary of delivered beam hours, availability and MTBF from 2005 to 2012.

Fig. 3: The statistics of downtime and subsystem faults in 2012.






