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(4) Electrical Substation
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Electrical Facilities (Campus-wide configuration)

- Three transformer-rectifier units, each with a power capacity of 50 MW,
are installed in central power receiving facilities (AC 154 kV, ~100 MW).
(Two units are in constant operation, with one unit serving as a backup.)

- Power is distributed from a central point to five electrical substations.
(extra-high-voltage).

- Finally, it is distributed to multiple low-voltage substations located
throughout the campus.

A AR
..... il 7 LIl | (2) Electrical Substation
a2 + | (Oho) 66 kV == 6 kv

Mechanical Facilities (Focus on SKEKB-MR and BT)
- Mechanical facilities distributed across 16 locations is used for the cooling of MR.
A total cooling water flow rate in MR -> ~ 80,000 |/min to cool all devices.
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Fxample of the Regarding electricity consumption at the Tsukuba Campus

An example of a specific operating scenario is provided below.

Breakdown of electricity consumption at the Tsukuba Campus
during accelerator operation

Other
PF 7%

2.4 MW

6.9 MW REIF B SKEKB
10% = DR
4.2 MWV BELEE ® Linac
: 6% Total ~66 MW B PE-AR
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1.8 MW [ 46 MW
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Breakdown of electricity consumption at SKEKB (MR, BT and Belle-Il)
June 18, 2022

LER 1460 mA/ HER 1143 mA

Helium refrigerator (for IR:
Qcs and Belle Solenoid)

0.4 MW [l

¥ SKEKB-BT
Y 3%

Helium refrigerator

{MR: SCC) | m RF (MR)
55 MW 6% _. .Tota.l 46 MW,
in this case. m Utility (MR)
Magnet (MR) RF (MR) B Magnet (MR)

18%

8 MW 51%

22.2 M\W™2
(12 MW @ Beam abort)

B Helium refrigerator (MR: SCC)

Utility (MR)
21%

B Helium refrigerator (for IR: QCS
and Belle Solenoid)

m SKEKB-BT

Note: For design current (3.6A/2.6A),
55~60 MW of power needs for SKEKB.

SKEKB accounts for 70% of the total power consumption on campus.

When a beam abort occurs, the supply of RF power to the beam is
cut off, resulting in a load reduction of approximately 10 MW. This
represents a fluctuation of about 15% of the total.

-> RF(+7 MW), Utility (~7 MW)

*1: Utility: Power is used for the operation of the cooling system,
with the screw chillers, the water pumps and the fan-motors etc.
(Vacuum chamber and Air conditioning within the tunnel.)
The required power depends on the stored beam current and
outside temperature.

*2: RF: From Power supplies to the Klystrons (to drive ACC cavity)
The required power depends on the stored beam current.
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Replacement handled by the Facilities Department (1)

The electrical infrastructure that serves as the current foundation was built
in 1982 (for TRISTAN project).
As of 2026, the following equipment has been upgraded.

Central power facilities (154 kV/66 kV): Power receiving capacity of ~100 MW
 Upgraded in 2024, along with the central monitoring system.
« Transformer configuration was also changed as followings,
Old: 100 MW (main)+50 MW (sub) -> New: 50 MW x 3 (main=2, sub=1)

Filters for substations
« Replaced the high Voltage Phase Advance Capacitor until 2020 (Completed)
« Replaced the High-voltage harmonic filter until 2020 (Completed)
e The capacitor configuration has been adjusted to an optimal capacity for the
power supply setup used at SKEKB.

High voltage cables (66 kV and 6.6 kV)
« Replaced the EHV (Extra-High-Voltage: 66 kV) cables in 2021 (Completed)
« Replaced the HV (6.6 kV) cable in 2025 and 2026 (90% completed)

Next step

« Replacement of VCB (6.6 kV) in substations (2027-2035): ~100 units in total.

« The replacement schedule for high-voltage transformers and low-voltage
systems has not yet been determined.
« However, progress is dependent on the available budget.
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Replaced item

Site photographs of Electrical facilities

No.3 (10 MW)
EHV Substation (Fuji and PF-AR) | | Utility (SKEKB-MR Fuji area)
Central power facilities (66kV/6.6kV) No.2 (12 MW)

: RF x 2, Utility (PF-AR)

No.4 (22 MW) shared two type devices
: Magnet with B2P and RF x 10
(SKEKB-MR Fuji area)

No.1 (7.5 MW)

| High Voltage Phase Advance Capacitors

| Central monitoring High Voltage harmonic filters

building

Substation (Tsukuba)
(66kV/6.6kV)

HV cable (6.6kV)

Local substation for building =

Cororanazoon R

Low voltage substation

| (

| Circuit breaker |
(20~200A)

Supplying power to all control

and cooling devices for Low-voltage
accelerator distribution panels




Concerns for operation

« (Concerns
« A point of concern is the potential for circuit breaker failures within low-voltage distribution panels.
There are “exceed 1,000 such circuit breakers in use, and there is almost no inventory of spares for
circuits with a current capacity exceeding 50A.

« Establishing backup circuits is an urgent priority to prepare for unexpected failures (Under
proposal).

Circuit beakers for distribution panels (1982) -> not replaced.

X Quantity of circuit breakers identified as requiring replacement

. 7Y TN T T

Risk of Iosing power supply to essential

3¢ 3W 200V Motors
Heaters
16 3W 200/100V 170 84 4 Controls
Priority for Low High Very High
Replace i
Spares located A lot Very small None (CZiBC:'ZiBgL‘e)ake’ ‘ IS
within the building quantity Supplying power to all control : 1
_ _ o devices for accelerator Low-voltage .
-> Exact figures are currently under investigation. distribution panels




Grid Voltage fluctuations dependent on automatic power factor setting

Automatic Power Factor Controller (APFC)

An automatic power factor correction mechanism is
in place to maintain grid voltage and improve the
power factor for the entire campus.

« Setting the power factor to be slightly “leading”
allows for a discount on electricity costs from
the utility provider. However, a drawback is that a
sudden drop in power consumption can cause the
grid voltage to spike.

« Setting the power factor to be slightly "lagging"
(inductive) helps mitigate grid voltage spikes
during sudden drops in power consumption.
Conversely, if the lagging component becomes too
large, the grid voltage may drop excessively,
potentially leading to the shutdown of power-
driven equipment and machinery. (furthermore, an | s

excessively lagging power factor may incur High Voltage Phase Advance Capacitors

. . . High Voltage harmonic filters
flnanC|a| penaltles). * Linked to the control of the APFC.

power-factor meter




Tipped B2P in synchronization with both ring beam aborts

Initially, the B2P (Bending magnet in LER) Delay ~1 sec
tripped in synchronization with a beam abort
(Dec 7, 2025).

This is the first time such an event has
occurred since operations began.

The triggered interlock was an “overvoltage”,

KEKB Archive Viewer

resulting from a spike in the grid voltage. % 1m Sm 1Sm 3m th 4 Sh 14 20w 2w 1M 6 VD ¥ L B
—BM DCCT:HCUR The magnet PS of “B2P" was tripped in
; ; ; o - . synchronization with a both-ring beam abort.
Further mve_Stlgatlon reve_aled that the BM_DCCT:LCUR The triggered interlock was an overvoltage Fluctuation of
excessive grid voltage spike was caused by —RFLKPS:D0O7AB:66KV| event, caused by fluctuations in the grid grid voltage was | 75
the automatic power factor regulator being set — RFLKPS:DOSAB:66KV/| Voltage (6.6 kV). suppressed. '
to a "leading" state during the shutdown L
period (from Jan 2025). | =
: 1.0 =
. . —_— Grid vpltage at KPS of the Fuji-area : -
The setting was not returned to a "lagging" z ! gc:f’
state in preparation for the 2025¢ operational = 5 =
. . j =
run. The cause was a lack of communication o 2000 65 2
. ey . S I e
Wlth the faCIlItleS department. ; | Automatic Power Factor setting value (LEAD 99.5%), changed from Jan 2025 (During Shutdown) | ..:l Changed to (LAG 99.5%) | ©
© 1
The only circuit that experienced an extremely & 1000 4 s S HER . 6.0
large spike in grid voltage was this bank (EHV % :
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MW) and magnet (1.4 MW) coexist. 2y wrmgsscllinannn, ! “ 55
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Substation for mechanical (12M)
+  Magnet and Vacuum

Mechanical Facility (Tsukuba)
+ Magnet and Vacuum

] ——

Mechanical Faeility (Nikko)

Replacement handled by the Facilities Department (2) MRS «fil—», - Bty
.}./r- 7 Local Rtﬂ.;r.i(]n . h
The central monitoring system, the four mechanical facilities and Helium refigerator -

Helium refrigerator |
* QCSand Belle-ll |,

the local stations constructed in 1984 (for TRISTAN project).
The substation was constructed in 2012 to support SKEKB (for
increases the storage beam current).

—| Substation for mechanical (6M) | Substation for mechanical (3M) [
- + Magnet and Vacuum Magnet and Vacuum \

Local station

. HVAC. | | Local station

HVAC

e Central monitoring system: No replacement.

« Mostly unchanged from 1984. g UL i ;ici‘Fajg‘t’;*“ .S |
« Remote control is limited to start/stop operations only. Parameter r | mr i o\ |
i i i L=, k ¥l Central monitoring system for i
settings must be adjusted on-site. — b F § Mechanical Facility for SKEKB-MR
« Budget requests for these replacements have been submitted since :
the construction phase of SKEKB (Under proposal).

) ) Mechanical Facility (Fuiji) <0 ] 1 f ) T [ Mechanica Facility (Oho)
« Air-cooled Cooling water system (Magnet, RF and Other) [ I O [ SEZN Y - Moot end Veouum
« Replacement has not progressed; most units date back to 1984. * RF cavity and Other : Sl - - oo e Oer

« Over the past few years of operation, about 10 times ground faults
have occurred in the electric motors. om
« Occasional malfunctions in flow rate and water temperature control ' T LY [ Gate

Central monitoring system for

have occurred, caused by failures in inverter units or control units. pecance pee v forbinee

. Electrical equipment (5) |

. . Substation for r:achanical [DR).\ n I Building for Power supplies and CCR (21)
« Screw chillers (Vacuum chamber: which also serves to HVAC) N (Magnet, RF and other)
« All units (16) for Mechanical Facilities were replaced in 2013. - REEAy ~ [[enretvacing oo |
« 12 units were prepared for use at substations (3M, 6M, 9M and 12M) [ . Building for coaling equipment (18)
1.8 km _J (Cooling water for all devices and HVAC in tunnel)

during the same period. These units cover only the vacuum chamber.
e The number of malfunctions related to the compressors is showing

an upward trend. v AR —] (),
Layout of the buildings used at SKEKB (Tsukuba campus at KEK)

| IBuildingforHeliumrefrigeratorsystem (3) l
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Air-cooled cooling towers
for refrigerant cooling
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Screw Chiller (~400 kW)

* Vacuum chamber and HVAC backup) and heat exchangers Three-way valve Control panel located on-site

Air conditioner in tunnel Various cooling pumps (primary and




Status of cooling water pump replacement focused on MR and BT

To supply ~ 80,000 I/min of cooling water, following pumps are used (Includes the number of backup pumps).

Pump Power Number of cooling water pumps, sorted by installation year
1985~1997 1998~2017 2018~
(TRISTAN) (KEKB and SKEKB)
Low < 20 kW HVAC (29) HVAC (59) HVAC (6) HVAC: Heating, Ventilation,
BT (2) and Air Conditioning
Middle 20~50kW Mag (5) Mag (12)
(Head: 70~90 m) VAC (6) VAC (8) VAC (2)
PS (12)
High 50 ~90kW Mag (6)
(Head: 70~90 m) RF Cav (6)
Other (11) Other (1) |
Total 73 80 8 Total: 161 units

« All pumps operate controlled by inverter unit. The inverter units were installed in conjunction with the pumps.

« The replacement rate for these inverter units is approximately 20%.

* Inrecent years, there has been an increase in failures among the pumps that were installed during the TRISTAN era.
(specifically motor ground faults and “inverter unit malfunctions”)




Status of cooling tower and fan-unit for HVAC replacement focused on MR and BT

Cooling towers serve to dissipate waste heat generated by the accelerator.

Number of cooling tower, sorted by
installation year

1985~1997 1998~2010 2011~2015
(TRISTAN) (KEKB) (SKEKB)
Screw chiller ok 9 19 Total: 28 units (Malfunctioning chillers: 4 units)
(Number of Air-cooled cooling tower (72) (152) For cooling the vacuum chamber and HVAC in
for refrigerant cooling) tunnel.
Air-cooled cooling tower 16 8 Total: 24 units
(Number of fan-motor) (~100) (64) For Cooling for the Magnet, RF cavity and Power supplies
and Other.
Water-cooled cooling tower BT (2) Total: 2 units (For cooling BT magnets)
Fan unit for HVAC to tunnel 28 Blowers for air conditioning within the tunnel.

« Recently, there has been a series of ground faults in the electric motors used for cooling fans.
« The fan-motor of cooling towers require replacement.
« Four malfunctioning chillers: repairs in progress




Prioritization of mechanical facility

« The current policy is to replace components only when they fail.
« Maintaining cooling for all devices is critical.

« The priority for updates is as follows.

« Central monitoring system
 |Implementation of remote control for operating parameters.
* “Inverter units” including their control panels.
 Ensuring an appropriate cooling water flow rate.
« Cooling water pump units
« Maintain a continuous supply of cooling water.
« Three-way valves
 Prevent the loss of water temperature control.
« Air-cooling fans (including electric motors)
 Ensure that heat exchange capacity is maintained.
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Replacement handled by the Facilities Department (3)

The buildings for SKEKB, these were also constructed in 1982 (for
TRISTAN project).

Issues related to the aging of the building(s)
e Unsurprisingly, roof leaks rank first.

Run stop events occurred caused by roof leaks in 2026ab (2 times)

BT

« March 4, 2026 (02:02:35) -> Injection stopped by I/L of BT magnet.
It was determined that the interlock trigger was caused by a ground
fault in a circuit breaker on the distribution board (BT PS building).
Fortunately, we were able to resume operations after spending
four hours drying out the breaker.

-> Injection restarted (07:03:30) with initialized BT magnet

03:24:59 e- Dump Mode

% Linac Wire Scanner I

(1 abort happened and 5 hour stopped)

« May 1, 2026 (10:54:00) -> HER beam aborted by I/L of MR-RF.
It was determined that the interlock trigger was caused by a ground
fault in an arc sensor on waveguide system at RF-D10B.

We implemented measures to prevent water ingress and disabled
this interlock. D10

-> |njection restarted (11:49:19) (1 abort happened and 1 hour stopped)

Rain protection by a sheet

ARC senser

Gaps allowing light to enter

: { ¥

Temporary repair using by
sealant and Butyl sealant tape




Repair of roof leaks

Currently, we are carrying out repairs to the exterior walls of
two buildings—the same buildings that previously caused
operational shutdowns.

« BT power supply building: Completed in Oct 2026
e D10 building: Work is scheduled to begin sometime
between January and March.

Buildings where issues impact for operations caused by roof leaks
« D8 building:
« Power supplies for HER Injection system (Septum and Kickers)
« KPS and Waveguide system for RF DO8A, B, C, D, E (5)
« Room for Monitor system (SRM etc..)
« Mechanical Facility (Fuji)
e Cooling pump, control panels and HVAC system etc..

Impact:

« Reduction in the number of RF cavity in the LER

« Inability to perform injection to the HER

« Malfunctions in beam monitors (SRM)

« Inability to operate the HER and LER (Cooling water stops)
« Failure of the air conditioning system within the tunnel

« Etc..

BT

Gaps allowing light to enter

Replaced 4 circuit breakers (2026)

After

Waiting until

next year.




(0) Central Power Receiving Facilities (AC 154 kV, ~ 100 MW)
—— ] (1) Electrical Substation (Tsukuba) 66 kV -> 6 kV
]

D8 building
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< ir of the exterior
< walls is required.

(3) Electrical Substation (Fuji+PF-AR)
BE KV -> 6 kV

2

Currently, we are planning to
carry out repairs by May 2027.

RF DO8AB (Waveguide system), KPS
for RF DO8CD and distribution panels

i

Mechanical Facility (Fuji)

Pumps Y
: Magnet BT PS building
Vacuum

Repaired Oct 2026 S g

—_—

s U

Mechanical Facility (Fuji)
EIEmEmIE 800 m2 (3,000 HHE)
(Under proposal).

e NG W

©2026 Arbuss. Maxar Technologies, 38817 —# ©2026

]
! 4 |
| |

There is a high risk of pump failure within the mechanical facility
due to roof leaks (ground fault in the electric motor).
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Increased risk of health issues due to mold growth
(Inhaling mold can cause health problems.)



Building (51) -> a roof leak

Summary of current situation for a roof leak in SKEKB area | appeared more than 17 buildings.

Nikko area
* Electrical Substation

Fuji area
* Electrical Substation

Fuji area
Mechanical facilities
(Under proposal)

[South) 66 kV -> 6 kV

D6
Iﬂ
Linac

) It o I 0

. Electrical equipment (5) |

]
! l

. Tunnel loading dock (1) |
l Building for cooling equipment {18)

Building for Power supplies and CCR (21)
(Magnet, RF and other)

(Cooling water for all devices and HVAG in tunnel)

. Building for Helium refrigerator system (3) ]

.~ J)

| Layout of the buildings used at

SKEKB (Tsukuba campus at KEK) |

Tsukuba area
* Electrical substation
* Mechanical facilities

KEKB-BT power buildings

Oho area
* Electrical Substation

Repaired (only the affected components)

Serious situation (Priority: High)

Under observation (Priority: Low)

Possibility to occurs:

Electric shock accidents, falls, and
hygiene management (Inhaling
mold can cause health problems.)




Radiation shielding for NLC and BT



Reinforcing Radiation shield for NLC and BT escape route

There is no radiation leakage from

« Effect of enhancing the radiation shielding for the NLC
NLC installed during the LS1 (~2024)
Reinforcing radiation shield in stage, starting in 2023
Compare the shielding effects at ORG0512 (Radiation monitor),
located near the straight section.
e 2024c: ~260 1 Sv/h (LER 1600 mA)
« 2026ab: ~40 4 Sv/h (LER 1700 mA) -> Conditions that
do not impose constraints on operation (Worked well).
« Use OSL dosimeters to investigate areas with insufficient
shielding (From 26 Jan to 18 Feb 2026 ).
2027ab: Target of LER= 2.6A and change collimator head (Ti)
« Anincrease in the resulting radiation dose is expected.
« Further enhancement of shielding is required.

Reinforcing the shielding directly beneath D5V1.
Installing additional shielding in the gaps along the
tunnel boundaries.

Expected to result in a 1/8 reduction in dose.
Completion is scheduled for December 2026.

« Radiation Shielding at surface-level escape route of the SKEKB-BT
The objective is to allow for higher radiation limits during beam
profile measurements.

Installation of the shielding began in 2025.

The effectiveness will be evaluated during the SKEKB-BT
operation in the 2026c¢ run.

the shaft on the D5 building.

Oho straight section

ZJ ]
D5V1 in tunnel

—

Concrete shield
Concrete (t= 0.4 ~1.2 m)
Height= 3.5~bm

Beam-line shield

Pb (t=50mm)
HDPE (t=100~200mm)
Length=10m

Reinforcing Radiation
shield for NLC in 2026ab




At Oct 2025

Installing additional shielding in the gaps along
the tunnel boundaries.

The thickness of the high-density polyethylene
shielding will be increased from 100-200 mm to
200-400 mm .

(high-density polyethylene: t= 100~150mm)
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BTe : 5Hz (1.5nC x2-bunch)

1 BTp : 5Hz (2.9nC x 2-bunch)

=>MSE#6, MSP#5

« Personnel in the KEKB control building are exposed to radiation.

SKEKB-BT
e Layout diagram of the profile monitors.

| VISE#6 : | MSE#5 | BTe: 12,507 (L5nC x 2-bunch)
RS 3 BTp : 12.5Hz (2.9nC x 2-bunch)
AR (S) budings MSP#5 | ¢ { i;- | =MSE#5, MSP#4 b,
i MSP#4 S : it *E“JH_ I
BT escape route { ——

from Acc tunnel : e Kf‘

The use of certain profile monitors leads to an increase in
radiation levels at surface-level escape route.

While the repetition rate for measurements was previously
capped at “1 Hz”, the enhanced shielding is expected to allow
for an increase to “5 Hz".

Sep 2026
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%
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Status of the application Tor modifications
to radiation-generating equipment



Status of the Application for Change of Radiation Generator for SKEKB-MR and BT

« MR-Ring (HER/LER)
e The target storage beam current for 2027ab run has been set at 2.0 A (HER) and 2.6 A (LER).
« Current value (from March 2019): HER 1.9 A / LER 2.6 A
« Values to be submitted for approval: HER 2.1 A / LER 2.7 A for 2027ab run
« Application for Change of Radiation Generator is currently being processed.
« The approval timeline is yet to be determined.

« SKEKB-BT (electron/positron)
« The target bunch charge of injection beam for 2027ab run has been set at 2.6 nC (BTe) and 4.0 nC (BTp).
« Current value (from Jan 2016)
« 3 nCx2bunches x50 Hz=[300 nC/s]| (Combined value for BTe and BTp)
« Actual values recorded during the 2026ab
« (BTe) 1.5 nC x 2 bunches x 25 Hz + (BTp) 2.9 nC x 2 bunches x 23 Hz = 208.4 nC/s (69.5 %)
« Values to be submitted for approval

« 3.0 nC x 2 bunches x 25 Hz + 4.0 nC x 2 bunches x 25 Hz= [350 nC/s] (Up to 117 %)

« Preparations have begun for an Application for Change of Radiation Generator.
« The necessity for additional shielding is currently being evaluated based on an assessment of
beam loss along the BT line. The approval timeline is yet to be determined.



Summary

Introduction
- | explained the status of infrastructure facility replace as of 2026.

Electrical Facility
» Replacements beginning from the most upstream equipment.
« A strategy to reduce the risk of prolonged operational shutdowns due to failures in central components.
« Regarding the power factor setting for the campus: During accelerator operation -> “Lagging (99.5%)”
During shut down of SKEKB -> “Leading (99.5%)”
« This configuration helps to moderate the impact of sudden load fluctuations on grid voltage.
 There is significant concern regarding the risk of operational shutdowns caused by the failure of terminal-end circuit breakers.
e Currently, very few spare circuit breakers with high current capacity.
«  Must need to prepare the backup circuit beakers as quickly as possible.

Mechanical Facility
«  Many pieces of equipment, including the central monitoring system, are still from the 1980s.
« Due to budget constraints, we are forced to replace equipment only after a failure occurs.
« The priority for replacing mechanical equipment is as follows: [Central monitoring system], [Inverter units], [Pumps] etc...

Buildings
« The building is intended to protect equipment from external disturbances.
« Currently, however, they are failing to fulfill this function due to leaks caused by aging. Leaky roofs get worse.
« For the time being, we will manage with temporary fixes, while clearly prioritizing and proceeding with repairs.

Radiation Safety
e Currently, we are reinforcing the radiation shielding for the NLC and BT sections.
« We are also proceeding with Application for Change of Radiation Generator .
« (approval is expected after the start of operations in 2027a).



Backup



28th ARC

17. Radiation Shield for NLC

Findings & comments:

A clear analysis of the radiation issue in the NLC (Mon Linear Collimator) region with present
mitigations and future plan was presented to the ARC.

In the Oho region, beam losses in the collimator D05V 1 are a factor 10-20 larger than the design
value. This may limit the SuperkKEKB aperation due to radiation doses above 1.5 uS/h in the
experimental area, machine room and shutter area. Following this year's beam intensity increase
and the radiation field analysis, mitigations were put in place. Working areas were declared as
radiation-controlled areas with restricted access, 10 cm thick polyethylene was installed along the
existing 5 m long lead shielding and concrete blocks were placed in front of the shutter.

Following a detailed analysis of the radiation fields, plans for better radiation shielding to be
installed during this shutdown were presented. They consist of extending the existing lead
shielding from 5 to 10 m, adding a 10 cm thick polyethylene shield, adding a lead shielding around
the collimator and adding a concrete shielding between the so-called “Mongata™ concrete shield
and the side wall. This would leave the radiation to leak only through the (empty) RF waveguide
vertical shaft and the cable trays positioned on the side wall. Doing so, it is expected to reduce
the radiation dose in the concerned radiation-controlled areas by about a factor 10. As
countermeasures in case beam loss largely exceeds expectations an extension of the radiation-
controlled area is considered by placing fences outside the Oho experimental hall.

Recommendations:
R17.1: Consider inserting removable shielding stones in the vertical shaft.

R17.2: Consider minimizing the source of radiation by reducing the losses on the collimator by
e.g. adapting the material and length of the collimator (while complying with the impedance
budget) and placing absorbers close to the radiation source.



Backup (Electrical facility)



@

il
154FY, 50Kz

BEDOLIFF v /X ZADOEIBRE (HiGE5E)

—_

[1=0, 0219+]0, 448Y . 1A=
o R i) =2016F (CEBHEZ X, 7T —X %&b & ITRET,
T 3 = > e
Hgﬂgu 2020 F CICIT TEEDSCHFCORBRICEFHF I NS,
K17=726,67%
? |
ALEEH § EER 4 EES EER
1[? 0, ﬂ?lﬁﬂﬂﬂ WREXEL 1 H’IF 0,01838+j0,01960% 17=0,031044j0,00332K % =0, 10164j0,06017%
at LONY 0 al 10UVA) gl 10MIA) Ll TONYA)
®1 ® t i @
AR AR LR TR P yam FER AR TIE RER G IR Py HHER
8 10 MY I UL 8 LF WA 12 NYA 15 Myk 8“} WA 12 VA 8 T, 5MVE 1T WVA [0 uvs 28 WVh 8 B MV & NYA
E-fﬁ 13 66,5, EkY B/E, LV B6/6, 6EY i6,/6, 6LV B8, BEV B6/6,6kY i6,/5, 6KV TR 66,6, Gk 56,6, 6L i6/0,6kY BESBLBEY
i az,l; Y1215, 608 Niz=je,0ay [ KiE=jis, o8] K1zeji6K izl T yzis T Siz=jnoney [ o¥in=je ooy [ yiz=is by T Nrz=fis)oy §1z=j0, 768 [ §iz=t, 508
® @ 10 @] @ 4 i) @ 19 (10 i -
/r h Y N, ] 4 %B ,]\ %E %B ;]\ %B P b s P
Iz I LTz Tz Iz Iz|[fz|LfTz Tz Tzz|Tz| < Iz
No.1 No.2 Neo. 1 No.2 No,3 No.,1 No, 2 No.1 No.2 No.3 No. 4 No,1 No. 2
HICEERT A ERT B %Eﬁ A RZEERT P FEERT
HCZEERT FHEER TINEERT A REERT P FAER
Mo, 1 Mo, 1 Mo, 1 No, 1 Mo, 1
ST i0kvar L=13% [at G600V SC 250kvar L=13% [at 6600V 5 500kvar ab GEODY B S00kvar b BEOOY SC 2000kvar L= 6% {at 6600V)
5y §00kvar at BEOOV 5y 150kvar gt G600 T W0kvar gt GEOOY T S00kvar gt GE0QY Mg, 2
'F}!?: W0kver ab BEO0YV T Ti0kvar ab GEO0Y 11 500kvar gt GELOY 1998 S00kvar et BEOOY SC B000kvar L= 6% lat G600V
11:"( 0kvar at BEDOV 1% 250kvar at 600V MNo, 2 Mo, 2 59 500kvar jat BE0O0V
0. Mo, 2 B Dilkvar gt GEODY SC 150kvar  L=13X (et G600V T S00kvar jat Bal0y
5C EIJIJI:HTHL—H?{ 4t 6600V SC 20kvar L=13§ [at 68007) TH 150kvar gt GEOOY 53 S00kvar et GE00Y 1170 500kvar |at Ga00v
Ay i0kvar at BROOV Sy Dilkvar gk BEODV 11¥g  250kvar et GEODY T S00kvar et BEOOY) o3 S00kvar it GRODY
'F-ct 0kver at G600V T 150kvar ab GO0V 1140 S00kvar gt BEODY
E fﬁﬂtur it m% Nl]ck 250kvar at G60DV) ND& . -
Ti0kvar it 660 o. 3 S W00kvar el G600 : T . ~
SC 0kvar L=13§ [at G600V T S00kvar 1=t aeuwl C:¥MEarFr4 (hERHE)
5§ gsgtw Bt EEE% Nl:&ﬂfﬁﬂﬂhar kb BEO0Y BRAEE BEK T 4% — (FC)
7 iDkvar it o, TN
1Z D5dkyar at G600V) ST 500kvarkIL=13§ (et BEOOV (hE - 5 ERE)
5% S00kvar et GEO0Y
T S00kyar et Ge00Y
11#e S00kvar et BEOOY




Central power facilities
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Electrical power -> 22 MW used for MR-RF



Storage beam current (mA)
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Aigen of three-way-valve, damaged caused by water leak on movable shaft
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Aigen of water pumps

Low poer ump for HVAC

High power pump (1980s)
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Aigen of cooling towers: water leak happened a coils in HEX
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Air cooled fans for the screw chiller
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Temperature fluctuations of cooling waters for the MR vacuum chamber, 2026/01/26 9:00~ 1/30 9:00
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30
25
20
15

30s 1m 5m 15m 30m 1h

KEKB Archive Viewer

4h 8h 1d 2d 1w 2w 1M 6M YID 1Y Live

—BM_DCCT:HCUR
—BM_DCCT:LCUR

fluctuate

—CO_KIKAI:lom |
—CO_KIKAI:| 12M .
—CO_KIKAL:| 6M ="/ Vi) At
—CO_KIKAI:| 3M

—CO_KIKAI:| Qutside

XHEE P OARIFI0°CIAT,
BREEANAD EARNICEST 2,
BEEBMRICBEKES DL,

Outside temperature
(Changing during a
day: —5~10°C)

!

[

]

Ny

Storage beam current
(LER 1200/HER 1000)

: I

i ||

12:00
Jan 26, 2026

00:00
Jan 27, 2026

12:00

00:00 12:00 00:00
Jan 28, 2026 Jan 29, 202

lastSample[180(s)]

00:00

TRE
(mA)
4000
T 5°C ______
! 3500
I| '-|l1||l f
3000
Stable
“W&_yﬁﬂU&< 2500
—_————)t————— 2000 =

Jan 30, 2026



Temperature fluctuations of cooling waters for the MR vacuum chamber, 2026/01/29 4:40~ 5:50

KR Closeup of previous slide. ()
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Temperature fluctuations of cooling waters for the MR vacuum chamber, 2026/03/04 00:40~ 01:50
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Temperature fluctuations of Magnet cooling waters, 2026/04/03~04/17 | Fuji area, Magnet cooling water (Bule: AFJ129)
e Controller for a Three-way-valve was broken.
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Problems caused by roof leaks (Instances where driving was - or was likely to be restricted)

| .
entral Power Receiving Facilties MR-RF KPS tripped due to roof leak
$ 2020514291 10:40~ D11 buildings e - 201825 7 138 19:27:49 DA building (KPS for RF D04GH)

. . ~ = > T 45T
Magnet PS (BWDNRP) , Wigger at Nikko / IR Beam abort: due to KPS tripped by Anode O.C.
— D11 @&E/kihic X b BWDNRP BIHEANTICKAA D AA TV I
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fERESR  8BR.

ARC sensor for protecting waveguide system O ; 3
for Ring RF was broken due to a roof leak. S S

(5) Electrical Substation
(South) 66 kV -> 6 kV

-> Operation was stopped for few hours. TR T Ll [F >
-y > . Elect;ica_lweh;-lipment(S) |h N ) 2019&10% 25 E 1500~ 2230
_ — : D5 building (KPS for RF DO5AB, CD, EF)
(1) KEKB-BT power supply building il MR YEE (BE) 0o, EEFLL,
’Q\ Tunnel loading dock (1) |
March 4, 2026, 02:46 7HFIC1E1R, SIEEE L - iBuildmwmungequipmmﬁB, - 2020448138 10:10~10:30
J (Cooling water for all devices and HVAC in tunnel) D5 bUI|dIng (KPS .I:or RF D05CD)
The circuit beaker tripped due to a roof leak, S [T euitcingfor Hetum refigeratorsystem (3) | TREY WIS (BE) -0, Bk,
then BT magnet was downed. 1N ) R G—) ZOoHE THBEBELEZ (RFEHZMA) .
-> Operation was stopped for half day. |Layoutofthe buildings used at SKEKB (Tsukuba campus at KEK) |
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Summary

| have outlined the current status of the facility, focusing on the SKEKB-MR and the BT.

Regarding mechanical equipment, half of the cooling water pumps, in particular, are still the original units
from the TRISTAN era.

Although infrequent, there have been instances where electric motors have suddenly developed ground
faults; consequently, the risk of operational shutdowns or performance limitations due to pump failure is on
the rise.

Roof leaks in the buildings have become a serious issue. This has heightened the risk of failures in high-
voltage power supply systems, including those for the injection point and the KPS. We will urge the
organization to carry out repairs before any personnel-related accidents occur.

The reinforcement of radiation shielding for the NLC (Non-linear collimetor) is progressing well. At present,
radiation leakage is being kept to a level that does not interfere with operations.

We are currently enhancing the shielding to accommodate the higher stored beam currents targeted for the
next operational run, and we anticipate no issues in the foreseeable future.

An application to modify the radiation-generating equipment is currently being processed; the timeline for
approval remains undecided.
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