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Abstract

At J-PARC, breakdown of bending magnet in 3-50 beam transport line (3-S0BT) caused more than 2 months beam
stop. This trouble was caused by water leak from coil of the magnet. In 3-50BT, there are some magnets of the same type
as the breakdown one. It is important to evaluate the integrity of the electromagnets for stable beam operation. From
previous results, it was shown that the integrity of electromagnet can be evaluated by impedance measurement for its
coils. However, there are some problems for measurement. At first, some magnets have difficulty to approach. Second,
it takes time for enter accelerator tunnel if beam is operated. To solve these problems, indirect impedance measurement
via a power supply cable was conducted. We compared the results of indirect measurement and direct measurement to
check whether indirect measurement could be used for evaluation of magnets. As a result, it showed that the indirect
measurement was effective and it can detect short circuit of the coil. In annual impedance measurement, the results were
not changed for 2 or 3 years. It indicates that this data can used for years as reference data for evaluation of magnets
integrity.
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Figure 1: Location of 3-50BT and D1.
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Figure 2: Configuration of impedance measurement.
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Table 1: Power supply system of electromagnets. The star
(*) shows the magnet that could not measure by direct mea-
surement.
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QDAI, QDA2, QFA1, QFA2,
QDBI!*, QDB2, QFBI, QFB2,
QFC1, QFC2, QDCl,

QDI1, QDI2, QDI3, QDI4,

QFI1, QFI2, QFI3, QFI4,

Single load
power supply

QDS (QDS1*, QDS2*, QDS3*)

QFS (QFS1*, QFS2*, QFS3*)

QDT (QDT1, QDT2, QDT3, QDT4, QDTS5)
QFT (QFT1, QFT2, QFT3, QFT4)

Serial loads

power supply

HEIZIZA V=XV AT F 5143 — (IM3570,
HIOKI E.E. CORPORATION, Japan.) % F\ 7z, il &

PHi% 400 kHz 75 1 MHz TH 5,

3. MREEER
3.1 ERE & MEEHE O M

Figure 3 ({2 B f% A B & OVURMRERAG D1 > ¥ —
Xy AREDFERE RS, BB EBENE, FED
MEZNEORERTH 5, RMIEENE CIZEEIE I
NRTHIREAFER f BLXO0E—=21B75 12—
RV ADME Z BINE 72> Tz, VUIBERAT %
EUE2TOEMATHBROMEAIE SN, EEH
ETIRAMOBEBRAZ N — T TIRIZIEB 2 U R
FitEz £ o TW7zhy, [MEHE CIERB O E#EA S
N—=TTHIEEDENH 572, #ilk LT, QDA, QFA,
QDI, QFI @ 12 & D &EfA 7 )V — 7 TIREHZHIE T
f=102.2 (2.6) kHz, [F#HIE T f=17.3 (5.2) kHz & &
D F'ﬁ%iﬁhﬁ@ﬁbfi“b“)%ﬁfﬁ%b‘o ZoX5D

BHT—TNVDOEIDEVHEELTWSLLHE
zwh% MEHIE TIEEN T — TR EVIEY f

FNE Lo TWNWD & iR b##\@ﬁk TILD
FHREINODL S hotzlzd, BENTr—7N &
DORERE ERIIZEHMEIT 5 Z L ik o7,

Quadrupole magnet

Bending magnet

1x10" |
1x10° |
1x10™" |
1x102 |
1x10°3

Z (kQ)

1x10"
1x10° |
1107 |
1x1072
1x10° |

1x10% 1x10° 1x10* 1x10°

Frequency (Hz)
Figure 3: Results of impedance measurement. Upper pan-
els indicate direct measurement and lower panels indicate
indirect measurement.
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Figure 4: Equivalent circuit of electromagnet coils.
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Table 2: Calculated C value. Parentheses indicate standard
deviation.

Bending magnet

76.9 (23.6)
2.38 (1.20)

Quadrupole magnet

39.5 (5.4)
2.31(1.42)

Direct meas. [pF]
Indirect meas. [nF]
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Figure 5: Relationship of direct/indirect measurement.
Each correlation coefficient is 0.80, 0. 05 and 0.19.
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Figure 6: Results of impedance measurement. Color lines
show the results of normal coils. Black line shows the re-
sults of shorted coil.
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Figure 7: Results of impedance measurement. The dashed
line shows the results of normal operated magnet coils. The
red line shows the result of broken coil.
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