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Effects of synchronous control and higher train power on the robustness of high frequency train schedules on lines

with moving blockage signalling systems.

Masao Watanabe™, Ryo Takagi, (Kogakuin University)

It is expected that the increasing introduction of moving block signalling systems will also help to further increase the frequency

of trains. In addition to this, the authors have proposed synchronisation control to maximise the effect of the moving block signalling

system, and the temporary increase of train power to increase the recovery margin. However, there is insufficient knowledge on the

impact of these methods on the robustness of train timetables. This paper quantitatively assesses the contribution of these proposals

by the authors to the robustness of train schedules on routes where mobile blockage is applied.

F—U— N @R, JIES A v, G, BEIPAZE, RGN, s

(High frequency train operation, train timetable, robustness, moving brock signalling systems, synchronization control, railway

vehicle performance)

1. ZL®IC

BEIPAZES 2T A%, HARERICONIIEO—EOE
BEGIC BRI EHIf SN TWA, TR ES LI
BEPAZEOE A LT 2 FREHENC, FER %25
DI OHET ORI RH LR 2R L TE R, L
L, 29 LEFEICLBHIES A v Ot o2 iz o

i+\@ﬂﬁ#&w ARG TIE, BEIFAZEA WA L7- B

BUDIEELIZLD NG DRENIIE L A ¥ OREfEM:
KE@JﬁK%@Té#%E%%Kﬂ%Téo

2. TENPAZE &[R4

Q-1 BBAZEI AT A

TN, M A OPAZEXEICIKEI Y, 1 PAZICKT L 1 5]
HUDEAIS TN LI XV ERSIEO/EEZB LT 5
FEEAZET AT A EMENAEZ VAT ARHANLN T
T2o THUCK L, BEIFZE S 27 AT, K ECEESN
t%%ﬁ%kmiﬁ@?ﬁﬁﬁﬁf,%ﬁﬂﬁﬂﬁﬁ?%
D EEBEANATHI OB X 1A b, EHMICELTH L)
RIEFVAT A THD, BlzIE, F—E E2FE—JFmIicm
DO TEITLTWD TR A L, TOHESGLEEITT D%
WFIH BN ND & Lzl &, FIHE A LFIH B OMRIZKRX
(Y THE X 6N D R/IMEdp;, [m] %2 FEG AR L 5 I
T 5,

dmin = dy + dpp (xBH ®), vp (t))
< x47(t) — xpy (0) €Y)

Z I T, dy [m] (IFVEORBIEHE, dgp [m] (3FHE B D
7 L— XM, x4 [m] 1ZBE A ORAERALE, xpy [m] 1
B B OICHENE TH D, dgp 1dxgy B L OFIH B O@E
vg [m/s] DEAETH Y, x4p , xgy BELOvg 1TWTHHEE
it [s] ORETH 5,

(2-2)  [RIEAHIAE

FEHIE &1, BEIHES ZT AICBWT, 2.1 fiTlR~
ToOATHIE A ORI RM B x,r [m]& Hi5esHE B OJSHENT
Expgy [m] OERZODRXTEZ LN &R/NEMd;, [m]
THERFT D, 705, xu0(t) — xpy(t) = dpin EHERFT S
X O IcHkHIE B T kD Z L E WS,

[ HATHIAE - D 4 #5E 51 B DGR 1Tvg = 0 DHAEIZ(Q)
RO LD D:
vp(t) — va(t)

vp(t)
ZIT, Bp[m/s?] IFERHBIHE B OBGHEE, v,(t) [m/s] 1%
Ml t 1231 DR THIEE A OFERE, vg(t) [m/s] 1EF L < #%
feBH B OB, B [m/s?] IX ST IS 1T B el B H
DINERME LT 5 E CTOREE (7o, HEICILT—EL
T2) ThHd,

RO & LT, F IR OO FIH I [E IR
BT 254, iDL I EROFEEFIE &L, ZOINEE
a; [m/s?] #QR)RDO I IITEFKLT- L&, FIH i O%EOF]

Bs = Bs (2)

—-266—

EV AT T A (J-RAIL2022)



S4-2-2 20 gk EHEFNEAS S AR Y 7 A (J-RAIL2022)

H i+ 1 OMEE gy [m/s?] 2@ TRIND, HEI 36 B B O — B 22 K BB B 47 A VI K
@ =kifis -+« - () ET B OV TR & AT - 72, RIS FiB» T, W
wy = BB HAaips T AR EOMRAKRE <, IR EORRIES < A
2 2 %78, MR AARN B D L A5 TH, KERDREBED
G, SORERNTEIEOMELLHAL, TOME oz spomer LT, BERE T COMERIELE D%ER
JE & R R OFE > & A SO L 2 F i Lz, ICONWT BB EITI 2 e nbiTbns,
3. EHEESIHE A A v ORFY & AR T A
HEBEE RIS A v DREME L, BRI A B <, By R
A Y EOFRMEFSNEDTH D Z L, TR, — [1] Takagi, R., “Synchronisation control of trains on the railway track
DOENNIAET S L 2R OBEF B I LIBEN L LT controlled by the moving block signalling system”, IET Electr.
N ~ L Syst. Transp., 2, 3, pp. 130-138 (2012)
LES LW RBERT 5, ZNOOHEANDL, —RICHH (2] WEDEIIE, BRSSO B O 12 ORI N LD
FE QWL — ¥ R EEEALIZE T A S HEIEIT O B AL BT~ OB O 5 MBI ) 5 5 SR LB N E N
X, BIHCEAT O RN - REIPEO IS T 440 < = & AR S BRI E 2 SRBORE , F4BRESEX 002)

TW5b, FEH LI, ZOMPRKE L THMMERED —Ri7e R
g B2 K DR OFEAIE LI X - THIE X A v Ot
ZHERF T D FIEIC OV TIREL T 5,

4, vIal—iarBloEs

VIalb—va rEHEELTICRT,

BEARG A 1T SRR 22.3 km, BRETEEAEIX 1.2~1.9 km D
TH—TIEARVbLDE L, BRI~BR 1502 15RE2AT 51
PRI T, B EREE I 100 km/h 72 8 Lz,

B Z A Y (X RFIHE NS FUAF S 2 AT X A v &2 H
720 A BRI D BT IR 43 1 BRI 43+ AR IR 43 (25 BRIE D I
/NEERIE Sy D 2%) & L CIRfR &2 8% 8 LT, £70, BEIPHIEY
AT NTRTDRBHEREE 20 m, MEGEEIZEHIZ 3
km/h/s, fe/NMEEEFRFIRIZ 955 ThH D,

A, valb—rva KOS LH D30 5HTT o H
LICEFIHEIZ3E LT 10~90 B OBIENFEAET D L 9 IR E
BT ol BV AT LMIBBIIAZES 27 A L L, [EHHE
HbITH T & & L, Ei2, FIEOBRH IR R ORIER IS
CCHIEDH /KT 2 fFETEMISELZLDTED
MR Z ORG24, EmrEE2 S b sEh
WIS & U CRIEDOIRZ L, B8 K, FIEOEIRRE R
IZOWTh, &H/AND95s~120s DEITEL S, EdME~
DEBIZ O THREEZIT > 72,

K 12K F ax— g B D EFHEORIERE D
W2 oRd, A, BAREORARNN T v & MMIRE ST
WD END, RUEDBIER O v — 7 HICERI H 503,
ERERHCHEH N Z R SETNEARE = TiE, S8R
WRH— NSRBI DU & TS0 DR B L,
JEEMENR BTG L TCWDZ ERnbnd, 2L, /i
FREERR L 35 1T 2 S 0D /T — B8 K SV R A L2 2 0
HENSMEI SN2 Z b, BEMBICRBOH 52—
VEWET D EEDOETDT N CTChH ST,

4. F£Lo

AR, BEIPHZE S X T L& L [RIYIHAE A 8 ) L 72 B
BT, [RHIHIEC K 2 1R BE O K 72 & ONT H1 HE R SE

—-267-



