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Configuration Proposal of an On-vehicle Insulation Diagnostic Device
for Superconducting Maglev Propulsion Coils Using Partial Discharge Detection

Satoru OTA Ryohei IKEDA Minoru NAKASHIMA

Ground coils are essential components of superconducting maglev systems. Propulsion coils, a category
of ground coils, require rigorous insulation diagnostics to withstand mechanical, electrical, and
environmental stresses, strong dynamic electromagnetic interactions, and high voltages. This paper reviews
the requirements for insulation diagnostics of propulsion coils, emphasizing previously developed efficient
methodologies. One such methodology is an advanced diagnostic system that analyzes electromagnetic
waves from partial discharges to evaluate coil deterioration and identify discharge locations. Following the
discussion, we propose a device design that enables real-time diagnostics to be carried out directly from the
vehicle, enhancing operational efficiency and reducing the size of necessary installations.
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HE—R L UTOME I INVDBRSHEERL T, BYRT YT FHEE (BEAMICHEE T 6812
BEENTOBEYRME) 2 EETILENH S, £z, #EIVINDZEERR, €7V ay (‘;E&TJ
&) CTOHAE I INVDMNBTERD 2D, 22 TRULBY BEOMERER L HE L TEWEEDOHMNE
RBEREENH D, TNOSBEEMECEEARIIEOE BT RHABRARROBENLETH 5.

4.2 &2 (BESHAOMKBROZEDRR)

EHEREIIHEMICEER TS I L e UTHEREIT> TE Ay, BElIZIZETDEDIZBHERSED
BEVEEI N TS, B, BESMAIIMOBEER 2 I3RWVERTH Y, BEDORE DI HEE
HTHD. X 13 IZEMOEEGRA DS CRETERIK 2 WIE L, BSORE LTI L /2F6] V 1I2o\WT
Y. ABHITIIEEERA DIRS L ER D7D OB L SHENDHEIIBEMTH S LI h
7MY, BIE I BENRELREETH 5.

4.3 FRE3 (BESREDENFRILEEMRE)

AT 2 EMRREBROBEIIS VTS, REREROKRILICE XY, HEHRERKL U TOR
BRREWERERIZOWVWTIE, BREATTHAIIRIEINTOARY. RV AERBOEH 2T T, 7—
A DR, FHEI, FLER, MRTAARIICEEEET 2 Z L R T 520D T — & 7 4 —< v FDORECENER
AN SEROREL LS.

F 7, HEIZAT -RBREROEE, ERRFOEEDHENE, MEHEDHKDEMLIZIOVWTEER
SRAMVRETH D, EMETRORECHIERE )  AOHFEL Y, BEHFIEEINSERETTO
it AV RFHARE E DMERFIC DWW T EEEL L TEIT o 5.
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wEams | J
CRRUSTE) |

B413 iR EHmERO K G

AT, ARFFETIZE EIZET SEENFHEREDLEM 2R U 203, BGTORRZE & BN L T558 L,
RUNGEER 2 BNE 72568 T, BEDERAEVERIRAICLEBRTILENDHDS. INs 2
EFx, ERETCORMMBREZBU T, HHEEDER /O AZHITE I L RDOND.

5. X&&

ZEAENH EIZEE X VRIS RE N EE T H S BB EMIFE ERSEDHEE T 1 )VIZDOWT, HE
ZRIMR L UG MEB DR MEEDER 2T L L 1T, HMEEMRD/-DDEE AR % i L /-ER
RNz, AR, FHEI, ECER, MTOESREEICHEVTIE, BELREHXREEMRIE TS 2. 2720, RREE
THH DR 2MEROMELEIEREESE, 5| XMIFZIBEOHRE INA. SRIZEEBECCHENTHE
TDTI7y>YaTyTefideedil, RUAFREDBIIATI TR 2 EDIFETHD.
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