1 CHARG NG SYSTEM FOR TRANSPORTATI ON SYSTEM W THOUT CONTACT W RE Techni cal
Field [0001] - The present invention relates to-a-t+ranspertation— -
system wi thout a contact wire in whichia vehicle runs on bei ng
supplied with power froma chargi ng device provided on t @mgm%@m fm nd in
particular, relates to a charging systemfor charging a

device of the vehicle when the vehicle stops at a staLLQn on!vhe track
Background Art [0002] In a transportation systemin which a vehicle
runs on aCHARGINGERYSTEM #OR ARANSPORTIXTIGN W STEM! WITHOURCONTAEThas
been recently proposed which uses a vehicle running w thout being supplied
w th powewiggrom overhead wires (for exanple, see Patent Docunent 1 and

Pat ent Docunent 2). [0003] Pat ent Docunent 1 discloses a-
transportation systemw thout a contact wire with a configuration in which
a charging device is installed on the ground. The charging device conprises
a char gi ng. .pAkL fidg! uding a primary core and a primary coil wound around
the primary core, a chargi ng power source for supplying high frequency
power to[bb §pPrimary coil, a comunication part for outputting charging
informatio Jecelved fron1a vehi cl e-nount ed communi cation part, and a

controlllng part fo ntr Llln e char ower har vol t age,
the charging t |'Ithe pr Segp ve& eg‘éeﬁq?hen-abtgg?gg mr‘%’?‘i‘f‘@ gh’ﬁga?rﬁg
| nformati, Or\lwhlch a vehlcle runs on a track by being supplied with power from a charging device

provided on the ground, and in particular, relates to a charging system for charging a
power storage device of the vehicle when the vehicle stops af a station on the track.
Background Art -

[0002]

In a transportation system in which a vehicle runs on a set track, a -
transportation system without a contact wire has been recently proposed which uses a
vehicle running without being supplied with power from overhead wires (for example,
see Patent Document 1 and Patent Document 2).

[0003]

Patent Document 1 discloses a transportation system without a contact wire -
with a configuration in which a charging device is installed on the ground. The
charging device comprises a charging part including a primary core and a primary coil
wound around the primary core, a charging power source for supplying high frequency
power to the primary coil, a communication part for outputting charging information
received from a vehicle-mounted communication part, and a controlling part for
controlling the charging power,.the charging vqltage, the charging time, and the like on
the basis of the received charging 'mfbrmation. - |

In such a configuration, the power storage device of a vehicle is charged by
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In such a configuration, the power storage device of a vehicle is charged
by 2 supplying the high frequency power to the primary coil when the
vehicle stops at a station. [0004] 2 Pat ent Docunent 2 discloses a
transportation systemw thout a contact wire with a configuration in which
a vehicl e-mounted controller controlling the charging voltage and the |ike
is mounted on a vehicle. The vehicle includes a power storage device, a
noveabl e power receiving part, and the vehicle-nounted controller for

control | isagplylie Glatigh Hequechadfiver (thahe Rrintiry @ofl i Wien @B Gehitte biokeat a

In such a configuration, when the vehicle stops at a power feeding facility
(chargi nggfpui ce) of a station to receive power, the power receiving part
of the vehicle contacts a power feeding part provided in the power feeding
facility{og n, the charging of the power storage device is started in
accordance wth an instruction fromthe vehicl e-nounted controller provided

0 the vehi cl e poylieddifeROYSlisch @l A0CaRBBHNon0l oL WAREY o ShREAOSAIEVI Ce

reaches a predeternine _ e vehi cfe-noun ~C er outputs a
POWET I €GEu NGt R RSH WA AvdifelE DS BOVELodiBGE] YAAGRAL tne HShn L Ne
power receiving p o] he vehi cl'e"Ts noved away from power teedi ng
part, and the conneciion bet n the wer . .recei:vi n rt and the power -
St or age. deVEe 54 B, kO MOymES Bn Vesbtieny be et iebiesa Bker ABFEcat i on
Publicatk%n.No._ZOOG- 4958 [ Pat ent Docuneqt %% J@p nese egtenﬁgégp i cation
Publ i cat i%¥%Ro 2 BYERES ROFep 16641 ¥ Lg BTG and, thq yehilermaunied, ipoptrallaryfoge

Sol ved by the Inventio
yconh‘olling the chargr}ng voltage, the charging time, and the like.

In such a configuration, when the vehicle stopé at a power feeding facility
(charging device) of a station to recéive power, the power receiving part of the vehicle
contacts a power feeding part provided in the power feeding facility.. Then, the
charging of the power storage device is started in accordance with an instruction from
the vehjcle-mounted controller provided in the vehicle. When the power storage
amount of the power storage device reaches a predetermined value, the vehicle-mounted
controller outputs a power receiving stop instruction to the pdwer receiving part. Then, -
the power receiving part of the vehicle is moved away from the power feeding part, and

the connection between the power receiving part and the power storage device is cut off.
[Patent Doc@ent 1] Japanese Patent Application Publication No. 2006-54958

[Patent Document 2] Japanese Patent Application Publication No. 2000-83302

Disclosure of the Invention

Problems to be Solved by the Invention

[0005] |

| In.the above conﬂgu’rafion of Patent Document 1, however, in the case of a

station having multiple tracks such as an up line and a down line, for example, vehicles



[ 0005] In the above configuration of Patent Docunent |, however, in the
case of a 3 stopping on the respective tracks are different from each
other in terns of the: state of the power storage device and the |ike.

Thus, the charging device needs to be controlled for each of the vehicles.
Accordingly, in the configuration of Patent Docunent 1, the chargi ng device
needs to be provided for each track, thereby increasing the equi pnent cost.
Mor eover, in the above configuration of Patent Docunent 2, the controller

for cont rbdgifigon AR RIRICAOGaME) rd WRerbAOH SR Bhet TRrm@1# thdQatei dfe | S
provi ded separately fromthe charging device, and is nounted on each of the

vehicl es.gqd eras°t0 DYdeviRNAPL hEN eds TH§ \ﬂﬁh ﬁzlr &L PLdety peher eby
rE

|ncrea3|ng t'he equi phent cost. 000 sent 1 nvention is nade

i view cloniBReRlOY Gad 0f WBLANSS, WikoRTafl] ggttheofcohﬁ rSPapipdent i on

is to provide a charging syste tion sy
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Moreover, in the above configuration of Patent Document 2, the controller for
controlling the charging voltage, the charging time, and the like is prbvided separately
from the charging device, and is mounted on each of the vehicles. Thus, as many
controllers as the vehicles are required, thereby increasing the equipment c_ost..

[0006]

The present invention is made in view of the above circumstances, and an
object of the present invention is to provide a charging system for a transportation
system without a contact wire capable of, in a station with multiple tracks, charging a
vehicle on each track while reducing the equipment cost.

Means for Solving the Problems
[0007]

In order to solve the problems of the above conventional tcchniques; the
present invention provides al charging gystem for a Uansporﬁtion system without a
contact wire having a configuration in which a power storage' device. of a vehicle is |
charged by a charging device provided in the ground when the vehicle equipped with
the power storage device stops at a station on a track. The charging system is
characterized in that the track includes a first ﬁack and a second track, the station

includes a station controller which detects stopping of the vehicle, the charging device
includes a first poWer line for supplying power to a vehicle on the first track and a

second power line for supplying power to a vehicle on the second track; the first power



In order to solve the problens of the above conventional techniques, the
present invention provides a charging systemfor a transportati on system
Wi t hout a.contact wire having a configyration in which a power storage
device of a vehicle is charged by a charging device provided in the ground
when the vehicle equi pped with the power storage device stops at a station
on a track. The 'charging systemis characterized in that the track
includes a first track and a second track, the station includes a station
controll e i ﬁggg : ; i j ce
incIudese%F¥?F§?e%%&g§b§?ﬁt ofﬁg3%%r§?ﬁg&%Q%g%e?gqgfﬁgﬁ?g?gqgﬁg?ﬁg£first
track and,gq se Ln Lyi .10 iLcle he
second tr c‘% %ﬁ@ﬁ??ﬁﬁﬁﬁd%%é&mhﬁé%zggﬁﬁ’Fﬁg1§gg%%5mb8%g¥ﬁkfﬁ%mgggthnclude
swi t chi ng ns for cantrolling flow of. th ower, supplied from.the
char gi ng t ggcl%f:né means- fisEeby tcgﬁ'%% ﬂéeo#fa\;%lpg érﬁV%S i? FB‘I’I§Qtaﬂ% og\”?et %ffrﬁlﬂa “Reans,

t hereby causing the chargj.ng deyice tg charge any of the vehicle on the
first tra E%%?gmf%%mﬁgﬁfg$ﬁﬂﬁﬁl ﬁ@xggggﬁ ‘track. [0008] Anot her

enbodinen@pﬁ the present invention provides a charging systemfor a
transport n systemw thout a contact wre having a configuration in
whi ch a power storage devjce of a vehicle is charged by a_ chargi ng device
provi ded on t he "M sanbpdunent (o€ theahesant YSBIYHRIO Vides B chargingowslems 05 Rage
device stops at a station on a track. The charging systemis characterized
in that tinspetiation;systemdwtihentia eantact wirskhayirp a corlegmatiany mcwhichepawert i on
includes a station controller which detects stopping of the vehicle, the
chargi ng demge deyiee bli@ewehicle i chargéthbyar changing dewicoodded gerthe ghonglj r st
charger includes a first power line for supplying power-to a vehicle on the
first trawehemathd vehskcomippedweth therppwen stasagepdeyicecstqovat ia Sdion aredhitratle on t he
second track, the second charger includes a third power |ine for supplying

- power to Tleechaeding bystenmistdhardctetized o thakthamdcla irfchudet b fisawack hhd e sé@nd

suppl ying power to the vehicle on the second track, the first power line
and the steahtheptitioh ihdlidesepdition @nttdHerf Whigh deiscisGhdppihgafahs vélitle, the
controlling flow of the power supplied fromthe first charger, the third

pover | i néhapiif dd\geef iEtaEEs PEMEEhIrsd?@n8 8 GEedndChiider, SIRCARACHRYIC GldlniEs gBans
for controlling flow of the power supplied fromthe second charger, and the.

station ceRt pekdrameaBnsupplying Pewks 1054 vt Gl M6 TRk 204 al L RISSANG
swi tchi ng neans, thereby causing the charging device to charge any one or

both of tig %ﬁm@lﬁ?‘gpometgg%%ﬁﬁdé bR fe @thd D51 BIY BbéhdUhal AP iRARRARYG T M ack:

Effects of the I'n on | 5wre o present 1 nvention, e track
i ncl udes @: fi . . e 1ol A ' des ation
controll e’?ﬂrﬁ !E)gr%r %%e?@(lgts ‘gﬁbg’(‘%ﬁg’?ﬁgp%fﬁ‘% ﬁ@%h‘*@éﬁ%‘ﬁ%@‘é h‘g(%?ng evV? e%e-
includes @ fdrst power |ine for supplyin ower to,a.vehicle.on t first
track ands 65 SlpehREE howtr e e UR R0 LB hack 8 7 Boker i wid B
second track,.,the first power, |ine and.the second power line_.each include
vt chi ngerBidRves ok 3ol ¥ Rids o aleBine RS e ro ol e dem of B ret
char gi ng devj.c and the station controller controls_the sw tching neans,
t her eby c%'BB“?ﬁjgﬁPWe hgrr“‘bF g%Fe\I;/}fec Pty e éﬁ‘f{/ﬂqu“ﬁg RAY¥EE A1 G50t he
first track and the vehjcle on the secaond track, This configuration allows,
in a stat l.ﬂelﬁdwsmna fuiiching mpeansiler copfroling flovnhgl thevpeveer syppling Hamy the
vehi cl es on the respective tracks w thout provision of a charging device
- for each weondhehargarchud thecetafion pepitsplier gentrelpdbe find soitghigigngeansvandethe s
provided in the station with nultiple tracks, the equipnment cost can be
reduced. second switching means, thereby causing the charging device to charge any one or both

of the vehicle on the first track and the vehicle on the second track.

Effects of the Invention

[0009]

According to the charging system for a transportation system without a contact



Mor eover, the station controller (ATO heretofore provided in the station-
is used to control the switching nmeans. Thus, unlike the conventi onal
techni ques, there is no need to provide a controller separately froma
‘char gi ng device. Accordingly, the equipnent cost can be reduced. [0010]

Mor eover, according to the charging systemfor a transportation system

.wW thout a contact wire of another enbodi nent of the present invention, the
track includes a first track and a second track, the station includes a

station Gomé bPkhepreddiit Ghvét@baCihe thdcRARLINeL: fArfteratkhindl £ sedofi@ tFdRS eNg
device includes a first charger and a second charger, the first charger

- incl udes @afonliaéluBEStatibd SorltRlles WRRMY ARt RBFing Of the\lhice, &hOBhdrP@ef | 7 St
track and a second power line for supplying power to a vehicle on tﬁe

second tragk.e ih8dRSCHAR NGe ol Swidth 2% RQNEEn tHeNfrs @LckSHaP! Yi ng
bdgs PRI o A st ok

power to the ve e on e first a rourth power line for

Suppl ¥i NG, BOARR LRl e YEPLELERD R 8GOUYE A el Bold Esli. e Rpyer 11 ne

and the seco ower Trne e TSt ¢ chi'ng neans

trolli fl. th lied f the .first ¢ .the third
pover || MBS URE A MSPTAT s TDF R anhar s BRRAT EORTe o toans
f t i fl f. th li.ed f th h dth
Stati on COor Borer SBied o PRETHERUL Belit ohi A HESPLoaR Tt
i t chi , th b i.ng th har gj devj t
Dot h of {HEPER BRI Pelohs SERHEE Ui SREaR AT 1 SWST 801 CHOLBIBAB tr ack
This configuration allows the following in a station with nmultiple tracks.

Even in dhedud tracknindc they Yedidle Bndhe sseasdstrask. edds epnfigyeatioprallowsy R and

t he second track, both vehicles can be charged at the sane tine. Mreover,

t he vehi citatiogrvidhenltiple treeks; ongcharggngdeyicecteahargd theyvehinlesgm thp gespeqtive

charger and the second charger by controlling the first switching neans and
t he secorttacksnitbhutrpgovisienof a charging devtpedoneach of He teacks.i ohcavndingly] ¢éven ( ATO)
heretof ore provided in the station is used to control the first swtching
means andwhdneths ebargthgsdevicehs prpvidedns theT$tagon withinkdtiplk dracks) vien¢quipra¢nt

techni ques, there is no need to provide a controller separately froma

char gi ng aevéande rédeeddi ngl y, the equi prent cost can be reduced.

Mor eover, two chargers of the first charger and the second charger are
provi ded. Thus,Mexeverignstatieh odntidiler (ATOY diefetcfdrd piovidedUethe Bittionoisf ai | ur e

or the like, the other charger can be used as a backup. Brief Description

of the Draul RgSodtfikAd switching means. Thus, unlike the conventional techniques, there
is no need to provide a controller separately from a charging device. Accordingly, the
equipment cost can be reduced. |
[0010]

Moreover, according to the charging system for a transportation system without

a contact wire of another embodiment of the present invention, the track includes a first
track and a second track, the station includes a station controller which detects stopping
of the vehicle, the charging device includes a first charger and a s/econd charger, the first
charger includes a first power line for supplying power to a vehicle on the first track and
a s'econd. power line for supplying power to a vehicle on the second track, the second

charger includes a third power line for supplying power to the vehicle on the first track

and a fourth power line for supplying power to the vehicle on the second track, the first



[Fig. 1] Fig. 1is a viewof a vehicle in a transportation systemw thout a
contact wire according to enbodi nents of the present-invention, the vehicle
seen in the traveling direction thereok. [Fig. 2] Fig. 2 is a schematic
view of a charging systemfor a transportation system w thout a contact
wire according:to a first enbodinment of the present invention. [Fig. 3]
Fig. 3 i1s a schematic view of a charging systemfor a transportation system
wi t hout a contact wire according to a second enbodi nent of the present

i nvent i onpovdrilihe afdl the @cortl pSwet 1indtheh SleQMe THstCTRhIBIhERS f6f con@bllinggs of
swi tchi ng nmeans when the vehicle on each of tracks is charged in the

char gi ng #¥&tethd powar SUppRSP BohPiHe kst ¥ifdrSiR WelthRdtpodefr BAE ARE (W ffirth
according to the second enbodi nent of the present invention. [Explanations

of Ref er gneeer NP L&hSinclud0 SedontV Sl Hity 2RAAL For DAMBIIGL HbGCLE B SEANEAC

4power storage device _
supplied from the second charger, and the station controller controls the first switching

means and the second switching means, thereby causing the charging device to charge
any one or both of the vehicle on the first track and the vehicle on the second track.
This conﬁguration allows the following in a station with multiple tracks. Even in a
case in which the vehicle stops on each of the first track and the second t_rack, both
vehicles can be charged at the same time. Moreover, the vehicle on each of the tracks
can be charged by any of the first charger and the second charger by controlling the first
switching means and the second switching meéns.
Moreéver, the station controller (ATO) heretofore.provided in the station is
‘used to control the first switching means and' the second switching means. Thus,
_unlike the conventional techniques, there is no need to provide a controller separately
from a charging device. ~Accordingly, the equipment cost can be reduced.
Moreover, two.chargers of tb.e first chargef and the second charger are provided.

Thus, even when one of the chargers cannot be used due to faﬂﬁe or the like, the other
charger can be used as a backup.

Brief Description of the Drawings

[0011]

[Fig. 1] Fig. 1 is a view of a vehicle in a transportation system without a contact wire
acco.rding'to embodiments of the present invention, the vehicle seen in the traveling
direction thereof.

[Fig. 2] Fig. 2 is a échematic view of a charging system for a tlan_sportation system

without a contact wire according to a first embodiment of the present invention.



'Strack 6support frame 7power feeding contact 10, 30 charging system 1lup
line 12down |ine 13station l4chargi ng devi ce 15t hree-phase transforner
16t hyristor rectifier 7

[Fig. 3] Fig. 3 is a schematic view of a charging system for a transportation system
without a contact wire according to a second embodiment of the present invention.

. [Fig. 4] Fig. 4 is a table showing combinations of “setrtings of switching means when the
vehicle on each of tracks is charged in the charging system for a transportation system .
without a contact wire according to the second embodiment. of the present invention.

" [Explanations of Reference Numerals]

[0012]
| 1 vehicle
2 bogie
3 ~ power collecting contact
4 power storage device
5 track
6 support frame
7 power feeding wntéct

10, 30 - charging system

11 ‘up line
12 down line
13 station

14 . charging device
15 three-phase transformer

16 thyristor rectifier

17 current detector
18 voltage detector
19 confroller

20, 21, 33, 34, 35, 36, power line



~

"17current det ector 18vol t age detector 19controller 20, 21, 33, 34, 35,
36, power |line B 24a, 24b, 37a, 37b, 38a, 38bsmﬁtch|ng means 25station
controller 26communi cati on device 31, @2 charger

 24a, 24b, 37a, 37b, 38a, 38b switching means
25 station controller
26 : commﬁnication device
31,32 charger
Best Modes for Carrying out the Invention
[0013]

A charging system for a transportation system without a contact wire according
to the present invention will be described with reference to the drawings. Fig. 1 is a
view of a vehicle 1 in the transportation system without the contact wire according to
embodiments of the present invention, the vehicle 1 seen in the traveling direction
thereof. |
[0014]

The vehicle 1 m the transportation system without the contact wire according
to the embodiments of the present invention lincludes a bogie 2 at a lower portion
thereof. A power collecting contact 3 for receiving electric power is provided in a side
surface 2a of the bogie 2. In addition, the bogie 2 includes a power storage device 4
for storing elecfric power received by the power collecﬁng contact 3. The vehicle 1
stores the electric power in the power storage device 4 upon stopping at a station (not
shown), and runs on a set track 5.

[0015]

A support frame 6 is provided on the ground in a manner standing adjacent to
the track 5. A power feeding coﬁtac_t 7 is provided in the sﬁpport frame 6 at such a-
position that the power feeding contact 7 faces the powér collecting contacf 3 when the .
vehicle 1 stops. The power feeding contéct 7 is connected, through a power line (not

shown) buried undergroutid, to a charging device (not shown) provided on the ground.



Best Mobdes for Carrying out the Invention [0013] A charging system
for a transportation systemw thout a contact wire according to the present
invention will be described with refergnce to the drawings. Fig. 1 is a
view of a vehicle 1 in the transportation systemw thout the contact wire
according to enbodi nents of the present invention, the vehicle 1 seen in
the traveling direction thereof. [0014] The vehicle 1 in the
transportation systemw thout the contact wire according to the enbodi nents
of the prjggggjt invention includes a bogie 2 at a |ower portion thereof. A
power collecting contact 3 for receiving electric power is provided in a

side surface 2QbrdiletoPREa6ove cohfig@@fbh,) When tfh@%elﬁ]%‘ lestgp§ 4Gl diffen, dePOVET

storage device 4 for Storing el ect ric power received he power

col | ecti v&p@gﬁé&mg conta& V& &b o%eﬁfe@&ﬁg €1 & 0 Qgﬁr(]\%‘& with LR pover

st orage Vi ce n stopping at a stati not s runs on a set

rmanner <t B G670 éﬁé‘bf%‘%?@%“‘éﬁ tﬁ%%%‘%ﬁ% ki

provi ded | ] he sug o;& f ; Qt such a position that the power feedlng
cont act fm? 5 m%E%%O?Y%ctlng contact 3 when the vehicle 1 stops.
The power é d| ng contact 7 is connected, through a power |ine (not shown)
buri ed urld F’ground, to a chargi ng device (not shown) provided on the

gr ound. ,00%6 ) According to the above configuration, when the
vehicl e B&mQFn%?station the power collecting contact 3 and the power
f eedi ng cont act 7 cone into contact with each other, and thereby, electric
pover suppl i ed Fig-ohisthéchematigivicyy akd cherzg %Mﬁ@ngﬂ%eﬁa tragsRArisfign SyHemhe

power storage device 4.
without a contact wire according to a first embodiment of the present invention.

The .charging system 10 of the present embodiment is used for vehicles (not
| sﬁown) which stop at a station 13 provided with an up line (first track) 11 and a down
line (second track) 12 arranged in parallel. |
[0018]
| As shown in Fig. 2, a charging device. 14. is provided on the ground in the
charging system 10 of the present embodiment. The charging device 14 receives AC
power supplied from a substation (not shown) through a threé-phase transformer 15.
The charging device 14 includes a thyristor rectifier 16, a cui'rent detector 17, a
voltage detector 18, and a controller 19. The thyristor rectifier 16 converts the AC
power flowing via the tbree-phase transformer 15 into DC current. The current
- detector 17 detects the‘DC current obtained by rectiﬁcation. by the thyristor rectifier 16.
Meanwhile, the voltage detector 18 detects DC voltage obtained by rectification by the
thyristor rectifier 16. The current detector 17 and the voltage detector ‘18 are
connected to the controller 19, and each ﬁansnﬁts a detected value to the controller 19.
The controller 19 is connected to the thyristor rectifier 16, and controls the

amount of power flowing in the thyristor rectifier 16 on the basis of the detected values



[0017] First Enmbodi ment Fig. 2 is a schematic view of a charging
"system 10 of a transportation systemw thout a contact wire according to a
first enmbodi nent of the present inventigon. The charging system 10 of
the present enbodi nent is used for vehicles (not shown) which stop at a
station 13 provided with an up line (first track) 11 and a down |ine
(second track) 12 arranged in parallel. [0018] As shown in Fig. 2, a
charging device 14 is provided on the ground in the charging system 10 of

the presefihedkrgt aR&ter IMmdahavekiae dettdragls recei ves AC power supplied
froma substation (not shown) through a three-phase transformer 15. .

The char gpggdevi ce 14 includes a thyristor rectifier 16, a current
detector 17, "a voltage detector 18, and a controller 19. The thyristor

rectifier 16 Cm&%% sﬁ&vﬂ%g.fz'%%dw&wﬁg%@aﬁﬁsﬁ ngf or mer

15 into DC current. current detector tects the current obtai ned
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rectifi ercorllr?ec(t)ergl }egp?ectqse iy%o gfpogi?l\e/e Csii%te ep%EN%Iq feveglmléecsonta%:to 22a and a negative side

power feeding contact 22b for the up line 11. This allows the power storage device

.(not shown) of the vehicle to be charged by DC power supplied from the charging

device 14 when the vehicle stops on the up line 11. |

On the other hand, the second power line 21 is formed of a positive side wmng

21a and a negative side wiring 21b. | The positive side wiring 21a and the negative side

wiring 21b are connected respectively to a positive side pbwer feeding contact 23a and a

negative side power feeding contact 23b, for the down line 12. This allows the power

storage de.vice of the vehicle to be charged by the DC power supplied from the charging

device 14 when the vehicle stops on the down line 12.

{0020]

As shown in Fig. 2; the positive side wiring 20a of the first power line 20 is

provided with switching means 24a which controls the flow of the DC power supplied

from the charging device 14. On the other hand, the positive side wiring 21a of the

second power line 21 is provided with switching means 24b which controls the flow of

the DC power supplied from the charging device 14. Each of the switching means 24a,

24b is configured to cause power to flow when set to ON, and to cause power not to

flow when set to OFF.

[0021]



of the current detector 17 - and the voltage detector 18. [0019]
Additionally, as shown in Fig. 2, the charging device 14 includes a first
power line 20 wired to the up line 111and a second power line 21 wired to
the down |line 12. The first power line 20 is formed of a positive
side wiring 20a and a negative side wiring 20b. The positive side wiring
20a and the negative side wiring 20b are connected respectively to a
positive side power feeding contact 22a and a negative side power feeding
contact 22b forad BRowp ihi Pig. 1. thEhitatied | IBWsndllides PO VRAtiont esatletl QATCE ( not
shown) of the vehicle to be charged by DC power supplied fromthe charging

devi ce 14A\batié Neaid OphiforS 5RREMPD5! hHe#éP thé B&itidd -controller 25 {aldaicet her

hand, the second power line 21 is fornmed of a positive side wiring 2la and

a_negati Ughigh %@omafeb A% driving SPfheRRBicld M5 Bb HiRe Wnll! 19 e2ddplRNEnbdsidaagat i ve

side wiring 2 are connected respectively to a p05|t|ve si de power f eedi ng

contact 2c% Sﬂ%ghgéﬁﬁé\éﬁ&s ¢ <8 fv@tﬁgfte”cﬁ]e e % Z»%t% Ogtoésﬂgt figun |ine

12. This orage-devi ce ar ged by
the DC pow, §§pplled fromthe chargi ng device 14 mhen the vehicle stops on
the down 1 [ 0020] As shown in Fig. 2, the p05|t|ve si de

wring 20a of the first 20 S PI OV mnth C neans 24a
whi ch cont rof s A FEnp g aR it sy %ﬁ%fb?%cg ST ?P?rtﬁ?ﬂgwaeva ce.
14. On the o and the i.ve S|de 21a of the second
e 21 1o N OVl et kit 88 i SPORASeD4D UF SAORD(OPEPLST fe /106 of the
DC power supplled fronlthe ch i ng .devi ce Each of the s tchlng means
24a, 24b SORTRYHE3tign dsvice 6O éee@égﬁaé%?n £ontrl é&vz%%fﬁ”%tto“t%l w%%{ﬁavnea cause
power nottao fl ow when set to OFF. [0021] 11

1t stops.

Moreover, the station controller 25 is connected to the switching means 24a,
24b, and controls the switching means 24a, 24b on the basis of the information.received
from the communication devices 26.

[0022]

In the above configuration, for example, when the vehicle stops on the up line
11, the cornmunicaﬁon device 26 of the up line 11 firstly sends the station controller 25
information on the stopped vehicle. Next, the station controller 25 scts the switching
means 24a to ON Wle setting the switching means 24b to OFF. This allcws the
charging device 14 to charge only the vehicle on the up line 11. |

On the other hand, when the vehicle stops on the down Ii.ne- 12, the
communication device 26 of the down line 12‘ﬁrstly sends the station controller 25
information on the stopped vehicle. Next, thc station controller 25 sets the switching
means 24a to OFF while setting the switching means 24b to ON. This allows the
charging device 14 to charge only the vehicle on the down line 12.

[0023] |

As described above, the charging system 10 of the transportation system



As shown in Fig. 2, the station 13 includes a station controller (ATO

Aut omati c Train Operation system 25. Here, the station controller 25 is a
devi ce which automates the driving of 1tthe vehicle and the like, and, for
exanpl e, automatically controls the opening and the closing of a vehicle
door when the vehicle stops at the station 13. A conmmuni cati on
device 26 is provided on each of the up line 11 and the down |ine 12 of the
station 13, and is connected to the station controller 25. The

communi cakitiasut dRY teRad b Rcording t6tAE IR GARSIIRALAER RRfikMtaEbLIIGWs.on a
vehicle when it stops. reover, the station controller 25 is

connect edrHeosidddd 13Ws phdViddl ViR 3fithe hd BB A0RANnE QL SrahgedigabflieNd Means

24a, 24b on the basis of the informati on received fromthe conmuni cati on

devi ces 23fe saH8R4bB includes the! ibﬁ%cl@?&tY O0RhiH e ko&%"f;&&’e%"?mzr%h’gcfl “rhe.

the vehicle stops on the up [ine , e comunicati o Ice ’the up

line 11 fj . tihe j I i I e st opped
veni ci e, Rorartiegfoe AOnehaL] B B e AP B L R B o Y805 T o "o
while sett] s i ching nreans 24h.t o, .OEF. . This al I ows t har gi ng

dovi ce 17 B st DO ol s gy R e Ve

ot her han hen ehicle sto on.the down |ine ,__the.conmuni cation
ev ce 2oy 01 s R R i L e e et e 28 e piveDy s
information on the sto d hicl e.. xt, the station _coptroller 25 sets
e sw t CHF RGNS BeST 20 205 OMFRTIIRE Ut ot PRECTHPDESH Hgmihe eerBing + o N
This all ops. the charging. device_14 to charge only the vehicle on the down
line 12. q%%tfsgﬁ andb th; io@copRelIS i ol Bie swite imgnt 443 HAb1e cayse

enbodi ment is configured as follows. The station 13 is provided with the up
line 11 dheichasging@gmiceilfdo charge payyehicle onghe aplliap 11@né vehigleionrtha downcl udes
the station controller 25 which detects stopping of the vehicle, the

char gi ng lteviZe e This ¢onfiguriéion rHews,iin she gatiaey 13 vith tixomuliiphd Ymasd Ipdemet o t he
vehicle on the up line 11 and the second power |ine 21 supplying power to

t he vehi ahergog tdérace ddrtol ¢haegelthe vehiclds omsttheapdinel 1 han® theadowh HmesExond
power line 21 respectively include the switching neans 24a, 24b controlling
t he fl owredpepinvedy, withgiti prdvisicmnof heclelngingi deyiddeforceach dof thadlitdiel gt HE.i on
controller 25 controls the switching nmeans 24a, 24b to cause the charging

devi ce 14Adoorditgly.ghe aquipment @kecadrbetrbdudep. | i ne 11 and vehicle on the down
line 12. This configuration allows, in the station 13 with the nultiple

lines 11, 12, onere6Wia] theREtidR \cbaolles 25 hetdigfosEploRiel @hite!sefiofts hd p |ine
11 and the down line 12, respectively, w thout provision of a charging

?g\éiuggdf QonféCie @&fit&llﬁﬁg ImbdaRS 244l 2482 TAGS QhBkOBlXontdiBioRAYEMRRAEs,GRGE can be
is no need to provide a controller separately from a charging device. Accordingly, the
7 equipment cost can be reduced.
[0024]
In addition, in the charging system 10 of the transportation system without the
contact wire according to the first embocihnent, the charging device 14 includes the
thyristor rectifier 16, the current detector 17, the voltage detector 18, and the controller
19.  Thus, the controller 19 can control the amount of power flowing in the thyristor
rectifier 16 on the basis of the detected values of the current detector 17 and the voltage

detector 18. This allows the power to be supplied from the charging device 14 to be

controlled in accordance with the configuration and the state of the power storage



Moreover, the station controller 25 heretofore provided in the station is
used to control the switching neans 24a, 24b. Thus, unlike the conventi onal
techni ques, there is no need to provid® a controller separately froma
chargi ng device. Accordingly, the equipnent cost can be reduced. [0024]

In addition, in the charging system 10 of the transportation system w thout
the contact wire according to the first enbodi nent, the chargi ng device 14
includes the thyristor rectifier 16, the current detector 17, the voltage

det ect or dkSice@ffithel Vehictonibpmidl ddreadof thelimes the2control l er 19 can control the
anount of power flowing in the thyristor rectifier 16 on the basis of the

det ect ed val ueFupthefnitfte Cte' Biytis@ete6ifr 17 ianded N8 el dAgAng ele@Rk0r4. 18.

This allows the power to be supplied fromthe charging device 14 to be

cont r ol | efdRiiRAYNKIRRSEinY dellick 18 BARENE ol [bnde i RCTblcR el poveer

storage 13 devicCe of the vehicle stopped on each of the lines 11, 12.

Furt her P LR Wek erTHR 1 §%%' rQ yce 14.

Accor di @"?X“t %t%%&g?%g&ﬁég%eem can’*éhgrcye c%%vé%el(f)%e% tlﬁlg&ﬂi power

to the DQh@%@ﬁﬁlS@ﬂd%Pkﬁ&PEéQ' chargi ng power. Thus, the chargi ng device 14
|gur% i

can be con nore sinply and at | ower cost. [0025] Second Enbodi nent
Next, a B@iﬁing systemfor a transportati on systemw thout a contact wire
according 0-a second enbodi nent of .the present invention will be described

using Fig,3. Fi . is.,a schematic view of the charging system 30 of the
transporgﬁ??%£t§§?%@ﬁW%ﬁthout the contact wire according to the second

enbodi nent of Hye preﬁent i nventi.on. . . .
ext, a charging system for a transportation system without a contact wire

according to a second embodiment of the present invention will be described using Fig
3. Fig. 3 is a schematic view of the charging system 30 of the transportation system
without the contact wire according to the second embodiment of the present invention.

Note that, components which are similar to those described. in the above first

‘embodiment are denoted with the same reference numerals, and repeated descriptions
thereof are omitted.
[0026]

As shown in Fig. 3, the charging system 30 according to the present

embodiment {s used for vehicles (not shown) stopping af the station 13 provided with
- the up line 11 and the down line 12 arranged in parallel.
[0027]

As shown in Fig. 3, the charging system 30 according to the present
embodiment includes a first charger 31 and a second charger 32. The first charger 31
and the second charger 32 each have the same configuration as the charging device 14
of the above first embodiment. -

[0028]

As’shown in Fig. 3, the first charger 31 includes a first power line 33 wired to



Not e that, conponents which are simlar to those described in the above
first enbodi nent are denoted with the sane reference nunerals, and repeated
descriptions thereof are omtted. [0026] As shown in Fig. 3, the
chargi ng system 30 according to the present enbodi nent is used for vehicles
(not shown) stopping at the station 13 provided with the up line 11 and the
down line 12 arranged in parallel. [0027] As shown in Fig. 3, the
chargi ng system 30 according to the present enbodi nent includes a first

charger 3theapding 13a@dRGeEdRY @RVer Bde 34 Rarddi tb She ddvad B&s 181 and the second
charger 32 each have the sane configuration as the charging device 14 of

the above fir striReOhe®!line ROZ&bmddtot Hposifivd 5iBE wiring 354 add §GiELAePOVET
line 34 wired to the down |[ine 12. The first power line 33 is

formed ofsige Ratad bYe SHElepiie dad Al 432 AEURL h¥furidk SRcbinr03 3k The

positive side witing 33a and the negatTve side wring 33b are connected

neont ve gL tafeRBl i Nie RO PARE Rob EPFEIRe RRA o BRACLIRe 1 1 e

. devi.ce. f.th hi €l . b
Cpnl i ou FP0RoUREIRRPR ek 02 1o g IR 1HRCM G P PG B¢ RS eR¥elivel e

1. device (not shown) of the vehicle to be charged by DC power supplied from the first

charger 31 when the vehicle stops on the up line 11.

On the other hand, the second power line 34 is formed of a positive side wiring
34a and a negative side wiring 34b. The positive side wiring 34a and the negative side
wiring 34b are connected respectively to the positive side power feeding contact 23a
and the negative side power feeding contact 23b for the down line 12. This allows the
power storage device of the vehicle to be charged by the DC power sﬁpplied from the
'ﬁrst charger 31 when the vehicle stops on the down line 12.

- [0029]
Furthermore, as shown in Fig. 3, the second charger 32 includes a third power
line 35 wired to the up line 11, and a fourtﬁ power line 36 wired to the down line 12.
| The third power line 35 is formed of a positive side wiring 35a and a negative
side wmng 35b. The positive side wiring 35a and the negative side wiring 35b are
 connected respectively to the positive side power feéding contact 22a and the negative
side power feeding contact 22b for the up line 11. This allows the power storage
device (not shown) of the vehicle to be charged by DC power supplied from the second
charger 32 wheﬁ the vehicle stops on the up line 11.

On the other hand, the fourth power line 36 is formed of a positive side wiring

36a and a negative side wiring 36b.  The positive side wiring 36a and the negative side

wiring 36b are connected respectively to the positive side power feeding contact 23a



On the other hand, the second power line 34 is fornmed of a positive side
wiring 34a and a negative side wiring 34b. The positive side wiring 34a and
the negative side wiring 34b are connacted respectively to the positive
si de power feeding contact 23a and the negative side power feeding contact
23b for the down line 12. This allows the power storage device of the
~vehicle to be charged by the DC power supplied fromthe first charger 31
when the vehicle stops on the down |ine 12. [0029] Furt hernore, as

shown i n Jhdghe Regatif® side pBWEr feBdingRbntdét 2o @RSdowit 1ihe th. POMRS alldvdEthdd Wi red

tothe up line 11, and a fourth power line 36 wired to the down |line 12.

The thir d, RRIorideMevRR dfShé %ma@,tefbeachgifgghtﬂyvtﬁe ?jcfigowgl@g%iﬁgﬁomea

negative side wiring 35b. The positive e Wring 3b5a an negative

I
side w riﬁ&%g%%gﬁ echhjc@esag d}ﬁ’%@ﬂowﬁ fRgoposi tive side power

f eedi ng cont e negative side power feeding contact 22b for the
up line é[g)o_,, his all ows the power storage device (not shown) of the vehicle
to be charged by DC power supplied fromthe second charger 32 when the

vehi cl e stops the u ine.11.- On the other. hand, t.he. fourth
bover 11 ne 56 1% BRindS b8 i ig: o part of 08 i PER Gt EEE Ve MBS 01 U6 o1 e
Wi ring 36b. The posi.tive sjde wrin 6a and t n aivesigg i.ri ng 36b
are connesef(@?ﬁihpg‘gffeb{‘?\}gl’ }L? éh%é’o ’éiﬂevg]’s?]ﬂgﬁi‘fomf%‘mrn "cglﬁt%fﬁt 23a
15 and the negative sjde poyer_ feeding contact, 23b for the down |ine 12.
Thi's al | &*ﬁ@dﬁe%mﬁg&‘tﬁfﬁ Tpsarampls the @egalivectide piringe 2o dba iKY the DC
power supplied fromthe second charger 32 when the vehicle stops on the
down | i nePopzr lingg3ops configured tyysharerwiging wih dheyppeatiye mdg.wwpg&aﬁ% ofgthet he
wirings of the first power line 33, the second power line 34, the third
power | i rBirgpowgnding 38, aud, thennggaties side yarisg 34beofdba peegud awep lipe 34 is
integrated. For exanple, the negative side wiring 33b of the first power
| ine 33 ienbgweddushate tvarispavith thernegetive sitle vhang éghof Wee fiudd pawer dige35b  of
the third power Iine 35, and the negative side wiring 34b of the second
power |in.34 is configured to share wiring with the negative side wiring
36b of the fourth power line 36. '
[0031] '
Moreover, the positive side wiring 33a of the first power line 33 is provided
with first switching means 37a which controls the flow of the DC power supplied from
- the first charger 31. On the other hand, the positive side wiring 34a of the second
power line 34 is provided with first switching means 37b which controls the flow of the
DC power supplied from the first charger 31. Each of the first switching means 37a,
37b is configured to cause power to flow when set to ON, and to cause power not to

flow when set to OFF.
[0032]

Furthermore, the positive side wiring 35a of the third power line 35 is provided
with second switching means 38a which controls the flow of the DC power supplied
from the second charger 32. On the other hand, the positive side wiring 36a of the
fourth power line 36 is provided with second switching means 38b which controls the

flow of the DC power sﬁpplied from the second charger 32. Each of the second



‘[0031] Mor eover, the positive side wiring 33a of the first pbwer
line 33 is provided with first swtching neans 37a which controls the flow
of the DC power supplied fromthe firgte charger 31. On the other hand, the
positive side wiring 34a of the second power line 34 is provided with first
swi t chi ng neans 37b which controls the flow of the DC power supplied from
the first charger 31. Each of the first switching neans 37a, 37b is :
configured to cause power to flow when set to ON, and to cause power not to
f 1 ow whensvsghireGnédnk.38h088h2k configured td-tHulsE BOWEY ®, fidw hRA Séit to (BN SardeioW I'i ng
35a of the third power line 35 is provided with second switching neans 38a
whi ch condn@d sowdt 9ot tPowiwheh SetllGorgwer supplied fromthe second charger

32. On the Either hand, the positive side wiring 36a of the fourth power
l'ine 36Dié%0??§0Vi ded with second switching nmeans 38b which controls the flow
of the pov%er supplied fromthe second charger 32. Each of the second 16
swi tchi ng nmean I: onf i . ' r 1o fl eno,set to
N and To caudiebondeiihpin 5 kst Reuhes S SulRNRE shay S T8RS 0,
descripti i pven,on settin of the .swi t.chi ans ,37a, . 37 8a, 38b
when t he b Rertind RnRf SEHAAIG bl AR BRWAERRN 2 SperddPin 0 S00
in the chargi.ng syst of the second, enbodi nent. Fig. 4is a

t abl e shdWie & ﬁﬁeﬂg{;npg%sﬁonaﬁ@i’?g@?%gs of the switching means 37a, 37b,
2ﬁg’r gggb when tFt}ge AY 1eshz|1 %zlbe&%v&ggc gorg ingiggnéugf t!hler;gttilllés gP %etsggtc o\gﬂmleelmrs]e 121s

37a, 37b, 38a, 38b when the vehicle on each of the up line 11 and the down line 12 is
charged.
[0034]

-Firstly, a description is given of a case in WMch the vehicle on each of the up
line 11 and the down line 12 is charged by using both systems of the first charger (first
system) 31 and the second charger (second system) 32 (see "using both systems" in Fig.
4). |

- When the vehicle stops on each of the up line 11 and the down line 12, each of
the communication devices 26 of the up line 11 ;md the down line 12 sends to the
station controller 25 information on the corresponding vehicle which has stopped.
Here, if the power storage amounts of both vehicles on the up line 11 and the down line
12 are low, the power storage devices of both vehicles have to be charged.

Here, as sﬁown in Fig. 4, the station controller 25 sets the ﬁrst switching means
37a to ON while setting the first switching means 37b to OFF. At the same time, the
station controller 25 sets the second switching means 38a to OFF while setting the
sécond switching means 38b to ON. This allows the first charger 31 to charge the
vehicle on the up line 11, and the second charger 32 to charge the vehicle on the down

line 12.



[ 0034] Firstly, a description is given . of a case in which the
vehicle on each of the up line 11 and the down |line 12 is charged by using
bot h systenms of the first charger (first system) 31 and the second charger
(second system 32 (see "using both systens” in Fig. 4). When t he
vehi cl'e stops on each of the up line 11 and the down line 12, each of the
comuni-cati on devices 26 of the up line 11 and the down line 12 sends to
the station controller 25 information on the correspondi ng vehicle which
has stopped. Havieanvitiile] WheptheBichid®stapeom ol thsSuPiin® 01 lorwdiinahe seldalet he up
line 11 and the down line 12 are |ow, the power storage devices of both
vehi cl es digpscort Eachfehelif&dbut only the pdWdr&torage SHOWR of thdVéhiclé ontthe upt at i on
controller 25 sets the first switching nmeans 37a to ON while setting the

first SWIB%WNQ]&W%E' éZbeE;@legﬁﬁhe 1ihE¢1 BB He'cﬂ&n efhe station controller
25 sets the second swtching neans 38a to OFF whil e setting the second

vehi 2?2”8n”522%a%§1%e°§’a“m Big 5, B Sl Lt %%?&39* S T R
on the dogyy b silind BRI Eco UPEY ADBIEH e ShORRARI Y oD

the up Ilnetfl e stops on €ach o i nes b only the
t f th hi th I th
Vehi ol & Sc%%ﬁﬂger”%é‘ ffftﬁihaiecﬁa b cRgaito OFF abdyhe S8 Riichink .,
4, the statio Il er. et f chi CN d
Che 11 atPRARRBR A heaeis SR st cires ) Waiek PR ﬁlstup i
controller 25 sets the second switching nmeans 38a to OFF and the second

smﬁtchindlweans 38b to CFF Thi s alloms the first charger 31 to charge the
vehicle on the up line anwhi | e, when the vehicle stops only on

the down |ine PMeamyy Kﬁhé\fhevﬁbe \Véwictq HORY GRY @h theadowpyinenk2, |ar fakenhibe onl y

t he power storage anmount of the vehicle on the down line 12 is |ow, only
- the vehi ctebidgstopeonicegh ¢ff the lings hufsondy thyepawrirstpsege amount of the ¥chielg oghown i n
Fig. 4, the station controller 25 sets the first sw tching neans 37a to OFF
and the fthe dows lint d RislgwrenlyshaVdhi¢le odithe dawnt hme Eabas toibashargeds st at i on
controller 25 sets the second switching neans 38a to OFF and the second
swi t chi ng meansH&8mstsbowhin Fiph# sthalstatios cotiteoller 2§ et b fyyst svdfching mbansge t he
vehicle on the down |ine 12. .
37a to OFF and the first switching means 37b to ON. At the same time, the station
controller 25 sets the second switching means 38a to OFF and the second switching
means 38b to OFF. This allows the first charger 31 to charge the vehicle on the down
line 12.
[0035]
Next, a description is given of a case in which a vehicle on each of the lines 11,
12 is charged using only the first system (see "using first system" in Fig. 4).
As shown in Fig. 4, when only the vehicle on the up line 11 is charged, the
station controller 25 sets the first switching means 37a to ON and the first switching
- means 37b to OFF. At the same time, the station controller 25 sets the second
switching means 38a to OFF and the second switching means 38b to OFF.  This allows

the first charger 31 to charge the vehicle on the up line 11.

Meanwhile, when only the vehicle on the down line 12 is charged, the station



[ 0035] Next, a description is given of a case in which a vehicle on
each of the lines 11, 12 is charged using only the first system (see "using
first systemd in Fig. 4). As Shewn in Fig. 4, when only the vehicle
on the up line 11 is charged, the station controller 25 sets the first
swi tching neans 37a to ON and the first switching neans 37b to OFF. At the
sanme time; the station controller 25 sets the second switching neans 38a to’
OFF and the second switching neans 38b to OFF. This allows the first
charger IbntBll&zy §fs tHeefide vt iEn® hehRE3TOtd OFF ahll. thd/ERAWilcRinghemson! y

the vehicle on the down line 12 is charged, the station 18 controller 25
sets the 7y &f ONM LR GaARARRe3 R {iisd Eofdlicr M8 §dig $Hie %h&@mhﬁgans 37b

to ON. At the sane tinme, the station controller 25 sets the second

swi t chi n : g5 hi t . This
S A R R TR b S R B S Y

[ 0036] At ' k- of a case in which a vehicle on
each of t(ﬁlgrglelr%gg&%&ltgg?@%lﬁgrhgg%aw%gg%'l y the second system (see

"usi ng 33@8?%] systemt in Fig. 4). As shown in Fig. 4, when only the
vehicl e e up line 11 is charged, the station controller 25 sets the
first swtchin ans 37a.ta OFF and the first sw.tchi ng nmeans.37b.1o OFF.
At the same 11 MO deseiiongs SERT oropth noWigp SHIRE Podaehtl SRiPEh] hg means
38a to and the, second sw tchi means 38h to OFF. This al.l ops the secon
char ger 3% F&hERed gung il i rped %ﬁt%@eapua%m%f system” in Fig. 4).

As shown in Fig. 4, whén only the vehicle on the up line 11 is charged, the

station controller 25 sets the first switching means 37a to OFF and the first switching
means 37b to OFF. At the same time, the station controller 25 Sets the second
switching means 38a to ON and the second switching means 38b to OFF. This allows
the second charger 32 to charge the vehicle on the up line 11.

Meanwhile, when only the vehicle on the down line 12 is charged, the station

controller 25 sets the first switching means 37a to OFF and the first switching means
37b to QFF. At the same time, the station controller. 25 sets the second switching

means 38a to OFF and thé second switching means 38b to ON. - This allows the second

charger 32 to charge the vehicle on the down line 12.

[0037]

As described above, the charging system 30 of the transportation system
without the contact wire according to the second embodiment is configured as follows.
The station 13 is provided with the up line 11 and the down line 12 arranged in parallel,
the station 13 includes the station controller 25 which detects stopping of the vehicle,
the charging device includes the first charger 31 and the second charger 32, the first
.charge.r 31 includes the first power line 33 supplying power to the vehicle on fhe up line

11 and the second power line 34 supplying power to the vehicle on the down line 12, the



Meanwhi | e, when only the vehicle on the down line 12 is charged, the
station controller 25 sets the first switching neans 37a to OFF and the
first switching neans 37b to OFF. At tthe sane tinme, the station controller
25 sets the second switching neans 38a to OFF and the second switching
means 38b to ON. This allows the second charger 32 to charge the vehicle on
the down line 12. [0037] As descri bed above, the charging system 30
of the transportation systemw thout the contact wire according to the
second erbsaaiddhaiget 32 dndlideguhe thiabpdwédd VS35 Slilgihgpo®er do3theSveRichy bsled Wi t-h
the up line 11 and the down line 12 arranged in parallel, the station 13

i ncl udes ghdgp Fh&11 R BRI bSkerdhed8 SippHRAEpEWerStb PIEEcIebntthedywhi cl e,

the charging device includes the first charger 31 and the second charger
32, the fipkb, Eﬁéaﬁxgﬁbov'iér RChydes de&chbhd ?Bw@PYiﬁé 34 'r&‘i‘)eét?ve?}‘ Ritudete POVET
to the vehicle on the up line 11 and the Second power “| i ne 34 supplying
power to i Cl i .

ﬁ‘trﬁgs“%{ﬁlﬁirng rffeal 3 %ﬂ%gfgué%ﬁég e o mé&%&ﬁi}i@&beglhhiﬁ%rﬁ%e fifst

i ncl udes power [ ne l'yl.ng power e on the up

i 11 - | j : i cl th
one 11, B L QP Tnd 1050 A SRS RRVEL LRk VRG] e on he
of "Ehe. ponerd g e A M NRER RS of Bie @ EP ISP a5
and the fourth,power,line, 36 respective i ncl.ude the ond i tchin

mﬁans 388° cgoé‘glfgg?ﬁf g%rl 4“?&56 il OTS E%‘?@l'oléﬂflx ?E&IO %?%%‘%ﬁ?&ﬂig‘gwi H‘r?f“i'sv‘f Sh%?se%ond
char ger a e statiop controller control s e first swifchin

means 373%3@8 U, JecoRd SwAChig RsAne Offn FlSa e Chpgng Jexise 4o Chage
chargi ng device to_charge any one or hoth of the vehicle on the up line 11

and the R8¢ &r bath ofcthg Hrhicls o theoup hipe 41 apd theyushigle oa the dewa lingel 2.

following in the station 13 with multiple lines, for exanple, the two lines

11, 12. configuratiosie allowsyihe Hollayang el theestatiapd 3owitbawhltiple dines,ufor| i ne 11

and the down |ine 12, both vehicles can be charged at the sane tine. _
Mor eover exahpleyidhitep dinghlbdeh Even e ¢dspas which the velaele Istops baegadofithe any  of
the first charger 31 and the second charger 32 by controlling the first

swi t chi ngipnisand] 3ind, thd 7dpvan dine HE, detondhisles taahi beg clarga aB 8, s@®d timlen ot her
wor ds, conpared to a configuration in which a charger is sinply provided

f or each Mérebvee, thenehicle on Each bh eheviddscl 1g Sl 20¢unt heechargedsby anly b€ tiehfifsged i n
various settings by controlling the first swtching neans 37a, 37b and the
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30 of thgefiRESAML flds¥n B¥ %Eﬁg&d in various settings by controlling the first switching

means 37a, 37b and the second switching means 38a, 38b.

Moreover, tﬁe station controller 25 heretofore provided in the station is used to
control the first switching means 37a, 37b and the second switching means 38a, 38b.
Thus, unlike the conventional techniques, there is no need to provide a controller
separately from a charging device. Accordiﬁgly, the equipment cost can be reduced.
[0038]

Furthermore, according to the charging system 30 of the transportation system

without the contact wire of the second embodiment, two chargers of the first charger 31



20 and the second charger 32 are provided. Thus, even when one of the
chargers cannot be used due to failure or the like, the other charger can
be used as a backup. [0039] _ Enpodi nents of the present invention
have been described so far. However, the present invention is not |imted
to the above described enbodi nents. Various nodifications and changes can
be made based on the technical concept of the present invention. [0040]

In the above enbodi nent, the thyristor rectifier 16 is used in the charging

devi ce 14ndanslsddafd RRNREr 31 eafevided i CEhidf eddhewNGhbsd 6F thé cBAae@ednidt Means
of contact. However, the charging device may be a chargi ng power source
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vehi cl e may arged in a contactl ess nner. Industrial” Applicability
[ 0041] [0039 The present invention can provide a charging systemfor a
transportation systemw thout a contact wwre which is capable of, in a
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modifications and changes can be made based on the technical concept of the present
‘invention.
[0040]
In the above embodiment, the thyristor rectifier 16 is used in the charging
device 14, and the power storage device of the vehicle is charged by means of contact.
However, the charging device may be a charging power source which supplies high |
frequency power, and the power storage device of the vehicle may be charged in a
cbntact]ess manner.
Industrial Applicability
[0041]
The present invention can prpvide a charging system for a transporﬁation
systeﬁ without a contact wire which is capéble of, in a station with multiple tracks,
charging a vehicie on each ﬁ*ack while reducing the equipment cost. In addition, the

present invention can be applied to a contactless charging device by changing a

charging device to a charging power source which supplies high frequency power.



21 [Docunent Name] Scope of Clains [Caimi] A charging systemfor
a transportation systemw thout a contact wire having a configuration in
whi ch a power storage device of a vehixgle is charged by a chargi ng device
provi ded on the ground when the vehicle equipped with the power -storage
device stops at a station on a track, wherein the track includes a first
track and a second track, the station includes a station controller which
detects stopping of the vehicle, t he chargi ng device includes a

first povoclunBf Nfhe|3¢BpE ¥f ORiRoWer to a vehicle on the first track and a
second power |ine for supplying power to a vehicle on the second track,

t he flrst[ ?ﬂp | ine and the second power |ine each include swtching neans
for control J flow of the power supplied fromthe charging device, and

chargi ng devi o PATERE/ Sﬁ%rﬂ%ﬁ%@%ﬁ’?%&%n@ﬁ?ﬁﬁt?. DERE W M e

char gi ng device e an trac t he

vehicle Ocr(]mtﬁhe A6 ?nngvhgchag lf)o orage (levwe of a vehicle is charged by a charging

device provided on the ground when the vehicle equipped with the power storage device
stops at a station on a track, wherein

the track includes a first track and a secoﬁd traék,

the station includes a station controller which detects stopping of the vehicle,

the charging device includes a first power line for supplying power to a vehicle
on the first track and a second power line for supplying power to a v-ehicle on the
second track,

the first power line and the second power line each include switching means for
controlling flow of the power supplied from the charging device, and

the station controller | controls th¢ switching means, thereby causing the
charging device to charge any of the vehicle on the first track and the vehicle on the

second track.

[Claim 2]

A charging system for a transportation system without a contact wire having a
configuration in which a power storage device of a vehicle is charged by a charging
device provided on the ground when the vehicle equipped with the power storage device
stops at a station on a track, wherein

the track includes a first track and a second track,

the station includes a station controller which detects stopping of the vehicle,

the charging device includes a first charger and a second charger,



A charging systemfor a transportation systemw thout a contact wre,
havi ng a configuration in which a power storage device of a vehicle is
charged by a charging device provided2en the ground when the vehicle
equi pped with the power storage device stops at a station on a track,
wherei'n the track includes a first track and a second track, the station
i ncludes a station controller which detects stopping of the vehicle, the
charging device includes a first charger and a second charger, 22

the first char g fitshehd#s@Snélulds' SlirsPpREr lineor k@PplFidpPoweHN® PEMeEle bl a
vehicle on the first track and a second power line for supplying power to a

vehi cl e qRe HiRe 126K aRdl alsb@i8 power line fof B§HphARS PAWEHRS 8FEhitIB JnUESednlini r d
power line for supplying power to the vehicle on the first track and a
fourth pqugk |ine for supplying power to the vehicle on the second track,
the first power line and the second power |line each include first swtching

f t f fi.
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swi t chi ni n r on oII|n ow. of th t.he second
char ger | iR %ﬁfgﬁ S o i g Fo DB R ARt 56 1 RS Ben g
means anghthe S SMAtChlng nmeans, thereby cau5|ng t he charging device
to charg %ﬁvb% both of the vehicle on the first track and the vehicle

on the second ty a%rs’[ power line and the second power line each include first switching
means for controlling flow of the power supplied from the first charger,
the third power line and the fourth power line each include second switching
means for controlling ﬂbw of the power supplied from the second charger, and
the station controller controls the first switching means and the second
switching means, thereby causing the cha.rgiﬂg device to charge any one or both of the

vehicle on the first track and the vehicle on the second track.



