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Abstract

The cooling water system for the SuperKEKB vacuum chambers was upgraded to manage the high-power
synchrotron radiation coming from high stored beam currents. The power of cooling pumps and piping routes were
increased or rearranged all over the rings. The cooling systems for the interaction region and for the wiggler sections
were newly constructed. In order to monitor the flow rates at over 600 points, the F3RP61 CPU of FA-M3 Programable
Logic Controller (PLC) and the CompactRIO were used as an Input Output Controller (IOC) and a data logger,
respectively. The cooling systems for the interaction region and for the wiggler sections were newly constructed. The
interlock system was also upgraded to adapt the high-intensity machine. We report here the configuration of the cooling
water system and its operational status during the beam commissioning.
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Table 1: Design Parameters of MR

Ring LER HER Unit
(positron) (electron)
Beam energy 4.000 7.007 GeV
Bunch number 2,500 mA
Circumference 3,016 m
Beam current 3.6 2.6 A
Bending radius 74.68(arc) 105.98(arc) m
Total SR” power 1.1(arc:2200m) 5.2(arc:2200m) MW

6.3(wiggler:300 1.1(wiggler:100
m) m)
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Figure 5: Control diagram of the cooling water system for

vacuum chambers.
Figure 1: Power density of Synchrotron radiation along

the SuperKEKB LER and HER.
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Figure 7: Cooling water system for the vacuum chambers
at interaction region (IR).

[> Checkvalve
Cooling water header

[ Flow switch
D= Electromagneticvalve (open ina normal )

D& Electromagneticvalve ( open in an emergency)

l Direction of N2 gas flow

From To
chiller N chiller
Direction of cooling l
water flow To pit

Figure 8: Emergency system incorporated in the IR
cooling water system, where the cooling water in the
QCS chamber is immediately purged by high-pressure
nitrogen in the case of accidental water stop.
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Figure 9: Set up for measuring pressure losses of several
vacuum components.

Table 2: Measured and Calculated Pressure Losses of 1/2-
and 3/4-inch Pipes per Unit Length (22.2 0/min)

Pipe size Pressure loss from Pressure loss/1 m

(inch) measurement from calculation
(MPa/ m) (MPa/m)

12 0.036 0.045

3/4 0.009 0.008

Table 3: Estimated Pressure Losses of Major Vacuum
Components (22.2 £/min)

Component Pressure loss
1/2-inch pipe with an angle of 90° 0.007 (MPa)
3/4-inch pipe with an angle of 90° 0.002 (MPa)
U-shaped 1/2-inch pipe (0.6 m) 0.04 (MPa)
Cooling water channel of a bellows 0.05 (MPa)

chamber

Cooling water channel of a beam pipe 0.013 (MPa/m)
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Figure 10: Monitor panel for the temperature and the
flow rate.
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Figure 11: Time and locations of the flow meters that
triggerd the alarm of low flow rate
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Figure 12: Typical bahavior of flow rate when the rotation
of impeller stopeed due to dust particles attached to the
rotary shaft.
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Figure 13: Maximum temperature at LER Nikko wiggler
section as a function of beam current.
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