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Advantages and Resolution Practical Problems about On-Track Test of Energy-Saving Operation Assistance
Considering Reduction for Delay Time
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This paper presents a manual train operation assistance method concerning power-limiting brake for
energy-saving on train operation. Braking assistance command would be generated from a “dictionary”
preparation to improve the regenerative availability, together with safety and keeping regular running time. In
order to consider the power limiting effectively and resolve assistance operation problems focusing on delay time,

this method has been checked on revenue service line.

F—T— K ERELEE, BT L—%, B xAX—, BHRIRT L—%, BERR, WG

(DC-Electrified railways, Regenerative brake, Energy-saving, Power-limiting brake, On-track test, Assistance

operation)

1. [XLC®HIZ

EAEZ L —FoFfAE LTRIABNICLDET L F—
(LR EME & e 0 DHL DA B 7 ERBITF S50, [EAE%
henH RERMBEEERITHZTWD, 2Ly, [\4
T =X AROVERP RSN TR NORBIRT
bbb, LinL, HlnFEE TRTLHZ Lo TRAEIO
PRI FAZERTELENMENTNDO, 22 C%
FHOIIMEN B ICBAEBNEZFHCTE D L O, Eik
MR ORI DOREE L L TH SN T WS REKRIIT, 1
17, BRHIE) &V 9 B 2 FICEEIR THW T L — % % FEiK
FICHWAENHIRT L —F2EBLL, &5 CHEERIED
MR % fR R 5 7o OB AL A B I8 L 7o B SR 25 1E & H
W B HRBR 21T o 7o,

2. BIRILXT—EEE(X

22 ODEIRIF—EBEGE L EE T L—FOELME
FIA TR VX —EiR L, EiRA A Y TCED LN E
TR Z5F D 2, Ik b7V XL X —CERE %2 E1T7

LEEES D, ZOELRTIEIIKRD2OTH D,

(1) 7 v FF7HEE T, BT L—X2nhiT5
() BEIAET L—%OHLTHBEIZHELND X OIS (HR T
L—% 2 bEHITR0E9I) /) v I T7EEE TIP3
T—F%E RS LTIE LD D

D OEEEIFEE Y AN A OEEER AR 1 IR
To (1)TIX/ v F A 7HEL T TR D0 7253 58
W L= A2 NTTHY, (HDTIH(D)DT L—F L0 biE
WEAET L —F DBl > TR D)o 1253 & e WD J7
ITTH-> TS, TTIh 6D 2 ODEIRFEIZONT, &
HONETRILE—RENRKE VDN ELAD L, [EL
B LRNEE TR OERTIEDIE O M, ARV F—5)
ENRENZEDRDN-TNDHO, 2 TAFETIE, AED
FIBLRIL AR TE 2N &V ) — A7 50T T, 1 HIER
TEDLRRBOE=FNX—HREIR, T L —% %
SEB B, AT L —%TE L OflE ) B2 15D EIR TR
Lo CTHELNIRR EHEEZRET D,
(2:2) MET L—DOEMERZE

— RN, BIAET L—% B 2 72 8kE BLm 117

&
H
=
o
N



/II

[

0 05 1 15
Distance (km)

M 1 ETRSETo> CAT RV —Eina ER L =56

0D JEHAE (1

Fig.1. Possible running curves for energy-saving

operation in a standard running time.

Max Brake (Const.)

Mechanical Brake
Regenerative Brake

Brake Deceralation (km/h/s)

Speed (km/h)
B 2 w2 LB CROEE 215 2 RO T L
—F LEAET L—XDAHEOEL
Fig.2. The ratio of mechanical brake and regenerative

brake when a train uses cooperative brake.
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Fig.3. Relationship between motor performance and

brake force.
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Fig.4. The situation of operation assistance.
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Fig.5. The method of reduction for delay time.
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Fig.6. Assistance, non-assistance and assistance pattern

running curves under normal course.

4. BEAMLGENFRHEBZIELE ZOMROEL

(4-1) HERIRLE

FEH OIE, FA BRSO HE AR IV T B
HRBR ATV, AR T L —X 2 - DEF = 3L

—HEHR A B T L A~ = o TVERME T I S EEE
OB EREE LT, 723, BBREEN L7 T v 7T b
—F N RN I A DY CXBE =X TR OK
ERRTDHEIICLE,

1 BLHEERAS
Table 1. Results of on-board test.

Assist
. No . L.
Assistance pattern . Assist | considering
assistance .
delay time
Running time [sec]
Basic running time 106 113 119
is 120s.
Acceleration energy
16.54 13.00 13.45
[kWh]
Braking energy
-9.4 -6.21 -6.
[kWh] 9.48 6 6.38
Regenerative
-5. -5.4 6.1
energy [kWh] 560 o4 6.17
Percentage of
. 59.05 87.76 96.56
regeneration [%]
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Fig.7. Brake power and pantograph voltage in different

operations.
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