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Production skew sextupole magnets R. Ueki

Since obtaining a hollow conductor took more than ten months, the skew sextupole
magnets would not be ready for operation in fall 2023 if new coils were fabricated.

The steel yokes were newly fabricated; one set of coils was reused from a spare sextupole
magnet (SL300), and another set was used from spare coils.

The sextupole magnets were delivered at the end of August.

Magnetic field measurement was done in the first week of September. —
Next week, the skew sextupole magnets were installed in the beamline.
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Magnetic field measurement of skew sextupole magnets

» The operation current is 227 A.
» The difference between each magnet’s value and the average value in BsL is
about 2x 104,
The pair of skew sextupole magnets are driven by the same power supply,
so the difference in B;L appears as it is.
However, the difference is acceptable.
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Each skew sextupole magnet has trim coils, and the trim coils were connected to generate a skew

quadrupole field.
B,L sensitivity depends on the main sextupole coil current due to the saturation of the iron yoke.
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new baseplate

Production and alignment

_. . .r < 8 >
Installation beam chamber Alignment and survey
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New Power supplies



ies configuration

Magnets and power suppl

Two power supplies drove 5 or 6 quadruple magnets, respectively.

-N15) JH0SUOAZ-
M-¥0) 3405H0—T

ORI
W-h 2 Ju0zna

Nhd € ol

]

NND 90z
RALS) JHOPUOHZ
FRDRER

NND L IOz
N-hd) 8 Jwola
N-hd) 6 °Juocud

FHg) 01 wolua
FNg) |1 380znd

e

Vi

HAIS) JONIOHZ:

(d"¥-Y0) J0h0—T |
HI8) 16 0z

REE T

\oc

Hg) €6 TH0zng

Hg) ve Ju01Ng

) 56 TU0THA=T
Ng) 9€ 3401 g

-N3S) ZI0N0ONZ—
-0 2 uo_.n_w\\

g

=

|
0s) Z30%0NZ1—|
H0) 200 |

(M15-T) QHOSHOAZ
(1-340) dd0sMO

(43SIRAS) dHOVIOHZ
(F440) dHovik

(51 dU0SNONZ
A.I.émzﬁsc

(LHSRALS) JHOZUOHZ
(1-340) dd0ZMo

(1-0) | "doudo
(W38-T) " |ONTONZ
(Ong) 1" dI0oks

(d'N-Hg) 2 dR4OLIE
(©18) 2" dNI00Ns

ws
(o) & oo
(AN £dH0ZHa
(hg) ¢ dwocila

an 401

) Y30MGOAZ-{
» b 0800
\

,/,

|4
10 p 3000~
18) PA0MHONZ— |

Lr

440 § 30440

HIS) SI04IOH

Before

+440) 930400
INIS) 930N

S
Ha

930240
T10240HZ

H-440) 30240
INIS) T10EHOAZ

H-340) TI0040
HIS) TIOVHOHZ ]

H-340) 30540
WS) TI0S0NZ

@ NN 6 dN0zng
[ 5 dwiogkg
[T 'Nug) 01 dWolNg

[T nne 11 a0z
[T 9 doews

{d NN 91 d0INg
(oNg 91" d00Ma

@ NN 91 dI0LNg
(oNg) 91 dN100Nd
CTV0) d10VHO
UISIRNS) J10VHOHZ

(-Y0)_d105H0
(M5-T) d705W0AZ

— |P (Tsukuba)

QN20P_2

QFWOP
-

QDWOP_2

After

SNAP_2

One power supply drives one or two magnets.

2024/3/26



Power supplies arrangement

Ten power supplies for Q and skew sextupole magnet are needed.
Two small PSs for the trim coil are needed.
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Power supplies arrangement(cont.)

Production of 10 (+ spare) new power supplies has started.
Jan. 2024 Contract signed in April 2022
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Power supplies arrangement(cont.)

Skew sextupole magnets need to change the polarity.
A power supply with a polarity changer has to be used.
However, the alternative power supply does not have
the polarity changer, so an extension cable is used.

The installation of the
newly manufactured
power supplies will be
held during the
shutdown in  the
summer of 2024,

Ready for the power
supply arrangement
change, the power
cables were wired at
an extra length.
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Additional breakers were added to the distribution,;board.




IR restoration



R. Ueki

Works in Tsukuba straight section during LS

Survey of magnets at L and R side
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First collision tuning (Feb. 19)

The difference between both beam was 85 um. iBump vertical offset (HER) 15 um
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Some failures in the power supply



Unintended interlock triggering

The power supply(SD3ORE_2) frequently mis-detected
interlocks(AC Over Current) and stopped.

CH2 CH7 CH4 o CH5 The beam operation was also stopped several times.
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CH6 : Relay(5R) (Close when voltage is applied.)

Ch7 : Drive voltage of Contactor#1(1R) (10V/1V, AC100V)

CH8 : Drive voltage of the relay(5R) (10V/1V, AC100V) TRIE'D TINE Z024/02/25 14°50°27.00 Wb
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Unintended current reduction

KEKB Magnet P3 f MGHP3:QFROE_4

2024 02/24 07:30:19 1DX [ 500.0A

“ CLOSE

SHREG CURREMNT SETTING
SW: Oy DFFl 1
Power : DORND oFF || SET: 251.7205 [A]
LOCAL READ: 0.0766 [A]
READY Diff: 503267 [ppm]
POWER .
POL ready I{IN): [s1.7205| SET
POL busy -
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KSTD 15T 0R)
CONNECTION KSEQ || # ISE0COA)
[askelts =Tk Momertun: @ Current Stop
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W o STATUS
: 1/F START Cry: 32993
INTERLOCK Dry: O
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Tracking STD Loop:  State : 0x0
o T CEUION
RESET | RESET W I/L _j Info _j Option

MGHPS:QFROE_4 I/L STATUS

IPREG/IREG IPZREG/IZREG  IP3REG/I3REG
FRI ALL Interiock FRI ALL Interiock FRI ALL Interiock
C[]oc ][] hit 17 ][] ## hit 33
o | [ ## hit 18 | [ ## hit 34
| [ Thyristor Fus [] []## hit 19 | ] ## hit 35
L[| Case Temp. [|[|## hit 20 [ | [ bit 36
| [ Trans. Temp. [] [C]## bit 21 | [ ## it 37
L[] Semicon. L | [ ]## bit 22 [ | [ ]## bit 36
L[] GMD Fault [ [C]## hit 23 | [] ## hit 39
[ [ |Emergency [ ][ |## hit 24 [ | [ ## hit 40
= | []## hit 25 | [ ## hit 41
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| [ 'Water Flow  [] [C]## hit 27 | [ ## hit 43
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EETracking | [ ## hit 31 | [ ## it 47
Fan ] [C]## hit 32 1]
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The power supply(QFROE_4) sometimes unintentionally reduces
the output current.

The only interlock the power supply displays is “Tracking”, but the
output current is zero A.

A malfunction due to noise in the control circuit is suspected.

The control power supply was replaced, but the problem recurred.
Other measures are under consideration.

[QFROE]

Tracking(Trig)

Control PS
U202-1

U201-1

Output Voltage

Output Current &8

-160ms -140ms ~40ms

o 2024/03/05
No.8 7:27:18436 9:49:02




Summary

 Skew sextupole magnets fabricated with new yokes and old coils
performed properly and were installed in the beamline.

* New power supplies were not available in time due to COVID-19
and other factors, so a spare power supply and old power
supplies were reconditioned to cover the cost.

* New power supplies were delivered this March and will be
Installed next summer.

* IR restoration is good.
« Some power supplies have problems.
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