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Talks 
14:00 - 14:20 "BEPCII Status"  

Qing Qin (Institute of High Energy Physics (IHEP), Chinese Academy of Sciences)  

14:20 - 14:40 "CEPC Civil Engineering Design and Infrastructure" 
Yu Xiao (Yellow River Engineering Consulting Co., Ltd)  

14:40 - 15:00 "Operation Model, Availability and Performance"  
Frank Zimmermann (CERN)  

15:00 - 15:20 "CEPC Cryogenic System"  
Jianqin Zhang (Institute of High Energy Physics (IHEP), Chinese Academy of Sciences)  

15:20 - 15:40 "LHC Commissioning : The Good, the Bad and the Ugly"  
Frank Zimmermann (CERN)  

15:40 - 16:00 "Cryogenics Operation for the Super KEKB"  
KEKB/SuperKEKB Cryogenics Operation 

16:30 - 16:50 "Operation of SuperKEKB in Phase 2"  
Yoshihiro Funakoshi (High Energy Accelerator Research Organization (KEK))  

16:50 - 17:10 "A Site-specific ILC-CFS Design and the Green ILC"  
Masakazu Yoshioka (Iwate University)  

17:10 - 17:30 "DAFNE as Open Accelerator Test Facility"  
Catia Milardi (National Institute for Nuclear Physics (INFN), Italy) 



Civil engineering and infrastructure 

• 2 talks 
– CEPC (Yu Xiao) 
– ILC(M. Yoshioka) 

• Theme 
– Site investigation 
– Project layout  
– Electric engineering (Energy saving) 
– Cooling water 
– Ventilation 
– Fire protection 
– Transportation and Lifting 
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A site-specific ILC-CFS design 
and the Green ILC 

September 26, 2018 
Masakazu Yoshioka 

Iwate University 
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“Kitakami highland” is the unique ILC candidate site since 
summer in 2013: Characteristics are summarized below; 
 

 Geology   Large and uniform granite area without fault 
• Low risk for underground construction 
• Very small ground motion/vibration 

 Topography  rolling hills 
• Easy to access from ground surface to the main tunnel 
• Tunnel elevation is 110m high  ground water 

drainage can be due to gravity (no risk of flood) 
 Important social infrastructures 

• Electricity 
• Industry water 
• Transportation & mobility 

 Small impact on the natural environment 
• Preliminary studies were carried out for two years   10 



Kitakami site is free 
from the fault type 
earthquake 
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 地表探査 Survey from ground surface 
• 断層調査 Fault survey 

• 地表地質調査 Ground surface geological survey 

• 放射能探査 Radioactivity survey 

• 屈折法地震探査 Seismic refraction 

• 反射法地震探査 Seismic reflection 

• 電磁探査（CSAMT法） Electromagnetic survey 

• 重力探査 Gravity Survey 

 穿孔探査 Boring survey 
• 試験片調査 Sample survey 

• 穿孔孔電気検層 Boreholes Electrical logging 

• 同・速度検層 Boreholes velocity logging 

• 湧水圧試験（JFT法）Ground water pressure test 

• 岩石試験 Laboratory test of rock samples  

• 穿孔内面撮影/内壁面構造調査 Borehole inner face test 

• 屈折法地震探査（垂直） Seismic refraction (Vertical test) 

• 孔内水平載荷試験 Borehole lateral loading test 

 地盤振動調査 Ground vibration survey 
• 地表 Surface: GPS network 1250 stations in Japan 

• 地下 (KIK-net, national earthquake measuring network, by National Research Institute for Earth Science 
and Disaster Resilience) 100m deep underground stations (700 stations in Japan) 

 広域変動調査 Wide ground variation survey 
• 三角点測量 Triangulation point measurement (974 1st level point, and many 2nd ~4th level points are 

maintained in Japan)  

• GPS network 

 水文調査 Hydrological survey 

List of necessary survey 

and study items, which 

Tohoku team has 

carried out so far. 
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Coincidentally, “Esashi earth tide 
observatory underground facility” 
locates in the same granite zone as 
ILC. All fragile equipment and long 
glass tubes are not damaged at all. 
① Earthquake ground motion in 

the granite zone is coherent . 
② Earthquake ground motion in 

the deep underground is ~20% 
of the ground surface. 
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Slide by Tomo Sanuki (Tohoku Univ.) 

We have a real road tunnel 
excavation example, 
coincidentally, in the same rock 
as ILC with same NATM (blasting 
method), similar to ILC access 
and main tunnel excavation. 
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Thank you  
for your attention 

Mt. Iwate  
We are ready to go to the next step  
Pilot studies  Basic  Detailed  Start construction  



Cryogenics system 

• 2 talks 
– KEK(K. Nakanishi) 

• Experience more than 30 years 

– CEPC(Jianqin Zhang) 
• Future machine 
• Larger scale 
• Aggressive R&D 



KEKB/SuperKEKB Cryogenics Operation 

eeFACT2018@HKUST 
K.Nakanishi, K.Hara, T.Honma, K.Hosoyama, M.Kawai, 
Y.Kojima, Y.Morita, H.Nakai, N.Ohuchi, H.Shimizu (KEK) 
T.Endo. T,Kanekiyo (Hitachi Plant Mechanics Co,.Ltd.) 



History of refrigerator for 
superconducting cavity. 

19 

TRISTAN without Superconducting cavities (SCC) 1986~ 
 
TRISTAN with SCC       1988~1995 
 
KEKB with SCC        1998~ 
 
KEKB with SCC and Crab cavities    2007~2010 
 
SuperKEKB with SCC      2016~ 

> 30 years! 



Cryogenic system for 
Superconducting Cavities. 

1988 
4kW @ 4.4K 
(Design) 

Compressor 
(C5,C6) were 
added. 
 
Supercritical 
turbine expander  
(T3) was added. 

1989 
6.5kW @ 4.4K 
(Design) 
8.1kW @ 4.4K 
(Achieved) 



Trouble 

Upgrading 

KEKB SuperKEKB 

The total operation time 
TRISTAN  : 38000 hours 
KEKB  : 62000 hours 
SuperKEKB : 7700~ hours 

Initially there were many stops due to expansion turbo tripping, interlock due to 
superconducting cavities and power outage. 
Malfunction due to aging of electronic equipment is increasing. 



Maintenance and Updating 
• Maintenance are carried out in accordance 

with the High Pressure Gas Safety Act. 
Required inspection period 

Item Maintenance cycle 

Whole system 1 year 

Compressor 2 year 

Pressure gauge 2 year 

Thermometer 2 year 

Cold evaporator 3 year 

others 1 year 

item Open inspection cycle 

Recovery compressor 10 years or 3000 hours operation 

Circulating compressor 10 years or 30000 hours operation 

others exemption 



Maintenance and Updating 

• The cryogenic systems were inspected every year by the prefectural 
government. The legal inspection is a good guideline for maintenance. 

• Filter replacement of control rack is done every year. 
• Check the actuators of the controlled valves, pressure gauges and 

thermometers in the inspection cycle and replace those that can not be 
adjusted. 

• It is recommended to replace the input / output module of the control 
system every 5 ~ 7 years. (However, the update cycle is often extended.) 

• Compressors are open checked at the manufacturer's recommended 
operation time. Replacement of parts such as the oil separator is also 
carried out at this time. 

• If needed, painting of tanks is done. Just before legal inspection. 



Transfer Line 
Transfer Line developed for TRISTAN 
This transfer line adopted for connection 
between the liquid helium dewar and the 
accelerator tunnel. 
The heat load is about 1W/m. 

Transfer Line developed for KEKB 
This transfer line adopted for connection 
between the liquid helium dewar and the  
D10 test stand. 
The heat load is about 0.05W/m. 



Summary 

• In SuperKEKB, superconducting cavities are 
operated using a cryogenic system constructed 
for TRISTAN in 1988. 

• The demand for SuperKEKB's cryogenic system is 
not higher than TRISTAN’s. (Low and static heat 
load) 

• Periodic maintenance is required. 
• The cryogenic systems for magnet  are also 

diverted from TRISTAN. 
• All of cryogenic system are very old, however 

they are working very well. 
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Summary of talks on operation 

Excellent Good Bad Ugly Future 
DAFNE -Crab waist  -Collision with 

negative α 
-low impedance 
-long. kicker 

DAFNE-TF 

BEPC-II -Achieve design 
luminosity 

-Improved 
optics, beam-
beam 
parameter 

-Hardware 
failures 

BEPC-III 

LHC -Peak 
luminosity 
-Integrated 
luminosity 

-Optics  
-Collimation  
-Machine 
protection 

-UFOs 
-16L2 
 

-Quench 
incident  (2008)  
-Dipole de-
training 

Run 3 

SuperKEKB QCS quench Phase 3 











Under consideration 



Proposed DAFNE-TF 
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Operation of SuperKEKB 
in Phase 2 

Y. Funakoshi for the SuperKEKB commissioning team 
Accelerator Laboratory, KEK 
2018.09.26@eeFACT 2018 



Summary of talks on operation 
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Summary of QCS quench in Phase 2 

• During Phase 2, QCS quenches happened 26 times. Once QCS 
quench happens, it takes about 1.5~2 hours for recovery.  

• Initial quenches in Phase 2 were mainly induced by injecting 
beams. 
– The quenches were almost prevented by setting movable collimators 

properly and introducing the Belle 2 abort using diamond sensors. 
– We felt that we had overcome the quenches, since we had no 

quenches for about a month after the quench on May 24th. 

• However, on June 25th, the quench happened again by a 
stored LER beam and 4 quenches followed in July. 
– The reasons for the QCS quenches have not been understood well. I 

suspect the dust events may have something to do with the quenches. 



To do list for QCS quench 
• Install more collimators before Phase 3 

– 1 vertical collimator (LER) 
– 3 horizontal collimators (LER), 1 horizontal collimator (HER) 

• Understanding of mechanism of QCS quench 
– Ohuchi-san’s simple calculation: If ~8000 electrons (7GeV) lose their 

entire energy at a small part of a coil, QCS quench can happen. 
– Simulation on the more precise locations of particle loss near QCS. 

• Collimator chip scattering, dust trapping… 

– Simulation on the effect of continuous particle loss due to some 
processes (ex. Radiative Bhabha process). 

– More experiences in early stage of Phase 3 

• W shields near QCS? (2019?) 
– Simulation works are in progress. 

• Modification of QCS magnet system? 



LER beam envelop  

e+ 

vertical: 105 σy 
(5% coupling) 

horizontal : 80 σx 

collectors 

b2 coils 

βx
* = 100mm, βy

* = 4mm 

QC1RP QC1LP QC2LP QC2RP 

W shield 



As a test machine for FCC-ee/CEPC 

Frank Zimmermann  
eeFACT2016, Daresbury, 24 
October2016 



Remarks 
• From old machine to future machine 

– In the sessions, both old and future machines were 
reported. Useful lessons from old (or present) machines 
should be made use of in the future machines. Experiences 
in SuperKEKB may be useful in future machines. 

• Experiences of other fields 
– Study on the ILC civil engineering investigation is very 

impressive. Like this, we should learn from machines in 
other fields such as SR machines. 

• In next meeting in 2020 (in Frascati) 
– I expect to hear excellent progress in future machines such 

as CEPC, FCC-ee, Super τ-c factories, DANFE-TF, BEPC-III, 
SuperKEKB…. 



Spare slides 
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