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Development of DS-ATC(Digital communication & control for Shinkansen -ATC)
appropriate for a power supply frequency of 60Hz for Hokuriku Shinkansen

Rinichi Yokota™, Takahiro Sugai, Tomoyuki Koyama, (JRTT)
Hiroaki Endo, Takaya Kasai, Shingo Takeda, (JR East)
Natsuki Terada, (RTRI) Masayuki Miyamoto, (Hitachi)

We develop a new type of DS-ATC appropriate for a power supply frequency of 60Hz for Hokuriku Shinkansen. The present DS-ATC is
only suitable for a power supply frequency of 50Hz because the previous power supply can only cope with the frequency of 50Hz due
to the MSK method. Therefore the ATC + TD signal frequency in the 60Hz section was established based on evaluating the results of
measuring the obstruction noise of the return current caused by the vehicle and calculating the intermodulation noise and the signal-noise
ratio, The selected frequency was confirmed by running test trains on the existing Shinkansen site.
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Detection)fs & @AM A2 WE LTz, D%, THHRR, £
B2 ER U TR R T, ABETIE, A
IR EFIE L ETRROBRIZ OV TR~ S,

2. FERO ATC

PR CIISEOLZLE R T H=012, FIHEEOME
ZRERT AR E LT ATC Z2EH LT3, IRETIERY
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S, RN ECHEMT DA GRBIEER D
60HzDS-ATC JE # # & HS-ATC FA5 St B 2
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ZB: Impedance Bond, AT:Auto-Transformer,
FFT: Fast Fourier Transform
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(4-2:2:2) HFEHERE X2 2 E2 RETHFO 1680Hz
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IR 13 SS 2 B KB ITHEVR_ BB T
b, €O, CPWilBIZEWEI L, 2y FA 7LD &
HIZTHAEAD Uiz, fth)B 3ok b REkoBin & 42
Hift,

WEOFER, ATC BEHCHE CORRIMHRBERIL 157mA
Thotc, 2k, B R OR/NBEBE 100mA (2% L SN
% 13dB FefR 3% L WIEUABL 224mA TH Y, #H L
BRI D 10% R, Reflk2&75L, FATE
A EERRIIFRER)IX 224mA 720, 15TmA IC%F L
THHRBHEH 5, [ TD B cOREEZ T 1=
L =%, PWM Ak 2070Hz @ 333mA ik & LT, Bk
2% 200mA UL EOWEBHRNER Shi-, FOER, BR

F-1  60Hz MEfaig] 1 DS-ATC J& i 3k

ATC D
J& | 1560Hz, 1920Hz, 1958Hz, 2010Hz,
i | 1680Hz 2040Hz, 2078Hz, 2118Hz,
e 2148Hz

O CIIRRARTREL 2V, WK E2E D FRE
MUBEE o,

FZCTD M | OHIKE+£24Hz D> Hx15Hz (TR B = &
T, TDES% 7 WRERT 52 & & Lz, MSK iz
T, 11850 BB kORI #5) 2 £15Hz 1295 L {Ek
L— F23 20bps & 72D, {BikL— b/ EL 2% &, TDE
TEMB LT 4 CHNT 4 N E ORIEBHIMNS 5 Z &
5, TDWXZ +—~ v b& TDXEEM, ETHERRM L
L EREH], ATC BEAZSEERMIC DWW CIREEZ 1T » 72,
50HzDS-ATC @ TD 3L 27bit THER S TRV, 32bps
TEELTWAT, | TEXOXEEHRIX 844ms TH D, &
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S:Server, R:Recever, FL:Filter Reactor, DT: Divided Transformer, MT:Matching Transformer, ZB:Impedance Bond
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LA ) & O MEO SRR ¢ &, PulEBMEELZBRT S
e EMR LI,
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TBE®, A vE—F ARy ROFEGHENTZ LTk,
BigEmic L— ki iEZ < VIR L7=. T ORR, &
ETH 19dB DL FERDHER T & 1=, Z D58, DS-ATC
DIERHE L~k 10.5dB OFMEBERZ+oRERL T 5
7o, TERVIRIR & 7 0 BT A A TE 5,

®/ 4 XRE  DS-ATC HARWERE O DS/HS BRIz
T, RIA b A XEMEL SN 2HRELE, TO/RE,
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@OTDRAELAILRAIE A [E0BERX MA e iaEE
Di=th, MEHERGE RIS O TDIE 5035 Hulf Fniz & L Tt
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OmESHM EESHMoOBBICIY, RAEILHE
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DR 21T > T\ %, 60Hz D ATC-TD JE M A HIRE
PREES, IRREMEIC X 0I®RE LA, TD OE#kic
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