1 DESCRI PTI ON TRAFFI C SYSTEM Technical Field [0001]
The present invention relates to a traffic 5 system
for an electric vehicle and, nmgre particul arly,
relates to the traffic systemsuitable for an

electric vehicle which is capable of running even
under a section without an electric power supply.
Background Art 10 [0002] Recently, an electric vehicle
equi pped with power storage neans and which enables a
vehicle running even W tppyertBer6Nect ri ¢ power
supply has been discussed. In this electric vehicle,
suchrpareIC St9orege neans as either a storage battery
or a 15 capacitor is nmounted. During a stop of the
vehiTéehnidtah Bi@ldon, a required SOMfr consured by a
vehi unpl ng_or vehicle nounted el ectrical -
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storage means as either a storage battery or a

15 capacitor is mounted. During a stop of the vehicle
in a station, a required power consumed by a vehicle
running or vehicle mounted electrical equipment
(hereinafter, referred simply to as a required power)
is charged into such a battery as described above and

20 the vehicle runs up to the next station. Then, while
the vehicle stops at each station, the subsequent
required power is charged into the vehicular power
storage means. In addition, each station requires a
substation equipment to supply the electric power to

25 the power storage means mounted in the vehicle. As
these substation equipment and vehicular power
storage means, those described in patent literatures
1 through 6 have been published.

[0003] Patent literature 1 describes that, in a

30 case where the storage battery mounted in a mobile

body (an electric vehicle) is completely consumed,

the completely consumed storage battery is drawn out



body (an electric vehicle) is conpletely consuned,

the conpletely consumed storage battery is drawn out 2
to an external of the vehicle and is replaced with a
charged storage battery to enable a required electric
power replenishnment even in a short tine of a vehicle
stop. Patent literature 2 describes that an 5

el ectrical double |ayer capacitor is connected in
parallel to a direct current feeder systemto reduce
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literature 1: a Japanese Patent .
vehicle and the electrical double layer capacitor are

connected in parallel, a charge power is quickly
charged into the electrical double layer capacitor,
and a small current is used to charge the lead-acid
20 storage battery during the run of the electric
vehicle. Furthermore, each of patent literatures S
and 6 describes that, in a railway vehicle in which a
charging equipment is mounted, the electric power is
charged into the battery while the vehicle is running
25 under a power feeder line and the battery is
discharged to have the vehicle run at a section
without the power feeder line.
[0004] Patent literature 1: a Japanese Patent
Application Publication (tokkai) No. Heisei 10-224906
30 which is a published patent in Japan.
Patent literature 2: a Japanese Patent Application
Publication (tokkai) No. Heisei 11-91415 which is a
published patent in Japan.



Application Publication (tokkai) No. Heisei 10-224906
30 which is a published patent in Japan. Patent
literature 2: a Japanese Patent Application _
Publ i cation (tokkai) No. Heisei 11-91415 which is a
published patent in Japan. 3 Patent literature 3: a
Japanese Patent Application Publication (tokkai) No.
2000- 4507 which is a published patent in Japan.
Patent literature 4: a Japanese Patent Application 5
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to run even under the section without the power
supply, it is necessary to complete the charging time
at a station while the vehicle is stalling at the
station within a short period of time. It causes to
increase the capacity of the substation equipment in
short time rating. Tremendous cost and large space
are required when this substation equipment is
designed with low voltage system. Therefore, high-
voltage equipment is required for each substation.
[0006] In view of the above-described points, each
patent literature described above is considered as
follows: The traffic system described in patent
literature 1 requires an extra number of storage
batteries and a personnel to replace them is required
for each station.

[0007] Patent literature 2 utilizes a regenerative
power of the electric vehicle so as to enable a
capacity reduction in a rectifier and utilizes a

quick charge which is possible by using an electrical



follows: The traffic system described in patent
literature 1 requires an extra nunber of storage
batteries and a personnel to replace themis required
for each station. 30 [0007] Patent literature 2 _
utilizes a regenerative power of the electric vehicle
so as to enable a capacity reduction in a rectifier
and utilizes a quick charge which is possible by
using an electrical 4 double |layer capacitor.
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and two different kinds of power storage means are
required. Mounting space and weight of the storage
means are required in the electric vehicle side. Thus,
a running performance of the electric vehicle is
20 reduced.
[0010] In addition, in each of railway electric
vehicles described in each of patent literatures 5
and 6, power storage means is mounted. Hence, it is
possible to run even under the section without the
25 power feeder line. However, the quick charge in a
short time requires an increase in capacity of the
substation equipment. It is not suitable for the
quick charge due to a reduction in a charge
efficiency of the storage battery and due to a life
30 reduction of the storage battery.
Disclosure of the Invention

{0011] It is, in view of the above-described

points, an object of the present invention to provide



and 6, power storage neans is nounted. Hence, it is
possible to run even under the section w thout the 25
power feeder |ine. However, %he qui ck charge in a
short tinme requires an increase in capacity of the
substation equipnment. It is not suitable for the

gui ck charge due to a reduction in a charge

ef ficiency of the storage battery and due to a |life 30
reduction of the storage battery. D sclosure of the
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15 wvehicle is equipped with an electric power storage
egquipment comprising: an electrical double layer
capacitor; an electric power converting section
having a regeneration function; and a driving motor
controlled via the electric power converting section,

20 with an energy stored in the electrical double layer
capacitor as a power socurce, and the traffic system
is constituted by an electric power supply device
comprising: a rectifier to rectify an AC power supply
to a DC power supply; a serial circuit of another

25 electrical double layer capacitor and a chopper
portion which is connected in parallel to the
rectifier; and a current supply-and-receiving section
for supplying an electrical charge charged in this
other electrical double layer capacitor to the

30 electric vehicle to charge the electrical double
layer capacitor mounted in the electric vehicle.
[0013] According to another aspect of the present

invention, there is provided the traffic system in
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20 wth an energy stored in the electrical double

| ayer capacitor as a power source, and the traffic
system is constituted by anglectric power supply
device conprising: a rectifier to rectify an AC power
supply to a DC power supply; a serial circuit of

anot her 25 el ectrical double |ayer capacitor and a
chopper portion which is connected in parallel to the
rectifier; and a current supply-and-receiving section
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[Fig. 1] A configuration view of a preferred
embodiment of a traffic system according to the
present invention.

[Fig. 2] A model pattern of charging and
discharging for explanation purpose.

Best Mode for Carrying Out the Invention

[0017] A preferred embodiment according to the
present invention will be described in details with
reference to the accompany drawings.

[0018] Fig. 1 shows a configuration view
representing a preferred embodiment according to the
present invention. A reference numeral 1 denotes an
AC circuit breaker, a reference numeral 2 denotes a
rectifier purpose transformer, an alternating current
output of this transformer being rectified by means
of a rectifier 3. A reference numeral 4 denotes a

smoothing capacitor and a reference numeral 5 denotes



[Fig. 1] A configuration view of a preferred
enbodi nent of a traffic systemaccording to the
present invention. 20 [Fig. 2] 7A nodel pattern of
chargi ng and discharging for explanation purpose.
Best Mbde for Carrying Qut the Invention [0017] A
preferred enbodi nent according to the present
invention will be described in details with 25
reference to the acconpany draw ngs. [0018] Fig. 1
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embodi nent according to the  present invention.
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charging station required or at a proximity to this
charging station.
[0019] A reference numeral 10 denotes an electric
vehicle, an electrical double layer capacitor 11

20 being mounted in this electric vehicle. A reference
numeral 12 denotes an electric power converting
section having a regeneration function, a reference
numeral 13 denotes an AC driving motor, and a
reference numeral 14 denotes rails. Driving motor 13

25 generates a driving force with electrical double
layer capacitor 11 as a power source thereof and
causes vehicle 10 to rumn along rails 14. A reference
numeral 15 denotes a current supply-and-receiving
section and is constituted by a conductor 15a

30 connected to one end of this DC circuit breaker 7 and
a pantograph 15b installed on vehicle 10. When
vehicle 10 is stopped, conductor 15a is previously

positioned to meet pantograph position of 15b. In



of these 1 through 7 constituting a power supply 15
device. This power supply device is installed at a
charging station required or ag a proximty to this
charging station. [0019] A reference nuneral 10
denotes an electric vehicle, an electrical double

| ayer capacitor 11 20 being nounted in this electric
vehicle. A reference nuneral 12 denotes an electric
power converting section having a regeneration
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while monitoring a charge state of electrical double
layer capacitor 5. Hence, electrical double layer
capacitor 5 is under a stand-by mode while
maintaining the charge state of electrical double

20 layer capacitor 5 which enables the power supply for
the electric vehicle to be sufficiently run to the
next charging station. A charging of electrical
double layer capacitor 5 is performed at different
time of the quick charge to electrical double layer

25 capacitor 11 mounted in the vehicle, so that, the
output of rectifier 3 via transformer 2 is longer
than the quick charge and a large current charge is
not required for charging.
[0021] When electric vehicle 10 enters and is

30 stopped into station precincts, electric double layer

capacitor 11 mounted in vehicle 10 is automatically

connectable to current supply-and-receiving section

15 and is ready for the electrical connection.



is closed, the AC power is supplied to rectifier 3

via rectifier purpose transfornmer 2. This rectifier 3
converts AC power to the DC power and, thereafter, is
snoot hed by neans of capacitor 4. A control circuit 15
in chopper portion 6 controls a charging current

while nonitoring a charge state of electrical double

| ayer capacitor 5. Hence, electrical double |ayer
capacitor 5 is under a stand-by node while
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capacl tor
capac1tor 11 mounted in the vehicle via power

converting section 12. That is to say, whenever
motor 13 is in a regeneration state, electrical
double layer capacitor 11 is charged and a

20 considerable qguantity of energy is accumulated at a
time at which the vehicle reaches and stops at the
next charging station. The charging from the power
supply device during the stop of electric vehicle 10
may correspond only to balance of energy regquired for

25 the vehicle to reach to the subsequent charging
station. Therefore, the energy supply to charge
electric double layer capacitor 11 mounted in the
vehicle is saved. In addition, since a favorable
charge-and-discharge characteristic of the electric

30 double layer capacitor as compared with the other
storage battery is used, this can achieve gquick and
efficient charges and discharges and further can save

more time of power supply.



nmounted in the vehicle is charged up to a state which
enabl es the vehicle to run sufficiently to the next
10 charging station. [00221 Thegm, a brake is applied
for electric vehicle 10 when electric vehicle 10
enters the station precincts and, at this time, a
regenerative power is developed in notor 13. This
regenerative 15 power is supplied to electrical _
doubl e | ayer capacitor 11 nounted in the vehicle via

pomeqooggmvertABEo%&thOEolgheTpéhsbﬁtt9n§@¥t1@%e”%¥£J
notor 13 is in_a regeneration state el ectrical

doubP%wFﬁyﬁFpEﬁﬁagP?BFlEX e Ehﬁrﬁeﬁlﬁhﬁ asggmall and it

consbdebmbhepquamblléytaf cRAeg8Yths gerbpukabedqat a
ti i cle reaches, and stops at "the

the_v
next Ha?ﬂ?ﬁg P af| Hor?hélﬁﬁaﬁﬁFhﬁngBﬁ1Fﬁ@Ppéﬁthe
§UppVyhdeWEceIduaﬁ@gtihﬁ s&opeeﬁlﬁigﬁt&aﬁa&QBbeQ e

to b of _ene reqU|red for
TS, GAEESBA0A A 165 PELATEE BLaSOEh Hpacil 620 P
st atPoWer Therepoien tdme kacugydsupPhy tpaghficgler and a
el ecdy{ ecoiosl& é@ﬂegegﬁﬂgcétﬂgwléonggéa€owe5|gguipment.

vehicle is saved. In addition, since a ora
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regﬁ#; tion, the power supply quantity to the
Behl ef%%?%ﬁkﬂl and it becomes possi bl e to charge

t he PRRISSttgea wpagmentof metahdrl insmwadlednin the
1bhe et 1Gfc ththicle is 600 kW and its operation state

between a power running of motor 13 and the
regeneration thereof at a section between stations is
2 versus 1. Fig. 2 shows a model pattern in this
operation state. A longitudinal axis denotes an
20 electric power quantity and a lateral axis denotes
time. In addition, a running headway of the electric
vehicle is supposed to be 180 seconds and a stalling
time is supposed to be 30 seconds. In this
supposition, the charging quantity of electric double
25 layer capacitor 11 in the electric vehicle is given
as follows:
600*%20*0.5 - 600%10*%0.5 = 3000kW-S.
Thus, the charge quantity of electrical double layer
capacitor 11 of electric vehicle 10 when the vehicle
30 1is stopped at the station is an insufficient quantity
of 3000KW-S (in the above equation, 0.5 is an
electric energy coefficient, the regenerative power

is assumed to be half of the power running energy).



5 vehicle. In addition, a rectifier capacity of the
power supply device can be reduced and a | ow voltage
power reception can be used. The transformer and a
swi tchboard can becone a | ow vol t age power equi pnent.
A construction cost of the substation can remarkably
10 be reduced and a saving of a nounting space in the
vehicle and a reduction in a weight thereof can be
achi eved. Hereinafter, a specific exanple wll be
descIinbetheBupppde, t bat bacémpachb¥e8kadpt 86 dBarge

[ int 15 electri¢c vehicle is 600 kW and
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is assuned to be half of the power running energ

I n SFIREEHMorde SRt PBec dhes syecass drisy Rrpwiftadet both of

15 the power supply device which enables a power supply
of a large current using the electrical double layer
capacitor and the power storage equipment which is
mounted in the electric vehicle and which enables a
quick charge using the electrical double layer

20 capacitor, as well as charging of regenerative energy
of the driving motor mounted in the vehicle during
the vehicle running.

[0025] This enables quick charge to the electric
vehicle during the stop of the vehicle in a short

25 time and this enables a provision of longer time to
charge the electrical double layer capacitor in the
power supply device from a rectifier of a substation.
Furthermore, since a charging energy is small by the
advantage of the regenerative power in the power

30 storage equipment, the rectifier capacity can be
reduced, the low-voltage power reception can become
possible, and the transformer and the switchboard can

becomes the low-voltage equipment. In addition, the



3000kW S at the station in order to run vehicle to

the next charging station. A capacity of rectifier 3
required for this charging is gxpressed as 3000/ (180 5
30) = 20 kW Hence, as the equi pnent based on the
present invention, the follow ng respective

capacities can be realized. That is to say, the

capacity of the electrical double |ayer capacitor
nmounted in the vehicle is 3000kWS, the rectifier 10
capagbh¥tiigtabhedoat berhubehBkiaRibd €QnkVerdRdaBiy be
papa0|§é of the electrical double |ayer capacitor

i nst BFf88€4t the substation is 3000kW-S. [0024] As
desc[O@Bd] her eBBﬂbéVEheaﬁﬁatﬁi:EEJGrt @abheitPr 888Nbe reduced
i nveption, iget stemjs RYOVIded at both of 15 the
power sTBAPYE dEOF caU Rk cRRRRERI &8 & PBREF SiPprythe Rower
I5ar geteuvagenheass ngotheedl ent theakldoublie Vajpekle can
capag i-Qr; e rage egui prent _which i
mounte | e Rabe e Lo LR 0G0 e UTR U aBag Bar . 1
qui ACRIRYYR the ndaYieg epEcneunbindosbhee| agdr weflght of
capagéh k1 e ASadetdmSSr £83; BE NI RE {'gﬂfﬁfé al L Ven eRR" e

of the drjving notor nounted in the vehicle during

t he V&R ‘I RAT (i TR POWR5] SYPFademeres aueck charge
100 tdunedeeisnal 1y albieh CedUih NEhé hgeBi @D Of the

vehicle in a short 25 tinme and this enables a

provi sion of longer time to charge the electrica

doubl e | ayer capacitor in the power supply device
froma rectifier of a substation. Furthernore, since

a charging energy is snmall by the advantage of the
regenerative power in the power 30 storage equi pnent,
the rectifier capacity can be reduced, the

| ow-vol tage power reception can becone possible, and
the transfornmer and the sw tchboard can



beconmes the | owvol tage equi pnent. In addition, the 12
construction cost of the substation can remarkably be
reduced. [00261 Since the reggifier capacity can be
reduced to enable the quick charge in a short tine,
the power 5 storage neans nounted in the electric
vehicle can only include the electric double |ayer
capacitor. It achieves the saving of nounting space
and wei ght of vehicle, as conpared with the vehicle
in which the two kinds ofcf Rgvgover storage neans are
10 conventionally nounted 1n the vehicle. 13 CLAIMS 1
1. Atraffic systemusing an electric vehicle in 2

1 WhilQh elpe eEfE 1%t %@%@%nﬂ%i&g\ﬂﬁéﬂrpfélie%t&ﬁ@f gethily &3 in
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3nnunb@@ aﬁdawhmmmta$1@@p&@u&pMénUﬂmhnqm‘aanrmmmenmaan
6 %?L%tc't%c %lft g)&ﬁ% %ro th%e eq_r aﬁ% th hrl%'!l g.s

characterlz e electric
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6 cog%lt%ﬁg wiRPoRlee! Feedlerdqyblee olra3éertl'ﬁ§9.la(i‘a1qr an
10 el ectric power converting sectiaon having 1i
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8 12 e¥udplolee eliest %\!nC eR@\We 1O @Wetxi RE creefd @a;ul\@ntéaltan
13 ener % .Stored ﬁg t he el ctrl gpuble
caﬁé’E‘PFg ing:a 3oRercEEiree, atyreéffﬂ a§9~§t°é‘m an

1015eﬂsccmn$tpbwbedcbmv&mt&h@csewm1pmwamv&mgpby devi ce

L 10 SEOTREL BTG, B LBRULDL Lol BN RGO o
12 gnutipethe electric power converting sectlon, with an

13 energy stored in the electrical double layer

14 capacitor as a power source, and the traffic system
15 1is constituted by an electric power supply device

16 comprising: a rectifier to rectify an AC power supply
17 to a DC power supply; a serial circuit of ancther

18 electrical double layer capacitor and a chopper

19 porticon which is connected in parallel to the

20 rectifier; and a current supply-and-receiving section
21 for supplying an electrical charge charged in this

22 other electrical double layer capacitor to the

23 electric vehicle to charge the electrical double

24 layer capacitor mounted in the electric vehicle.

2. The traffic system as claimed in claim 1,
wherein a DC circuit breaker for starting the charge
is interposed between the electrical double layer

capacitor of the power supply device and the current

mod W NN

supply-and-receiving section.



18 el ectrical double | ayer capacitor and a chopper 19
portion which is connected in parallel to the 20
rectifier; and a current suppllg and-receiving section
21 for supplying an electrical charge charged in this
22 other electrical double |ayer capacitor to the 23
el ectric vehicle to charge the electrical double 24

| ayer capacitor nounted in the electric vehicle. 1 2.
The traffic systemas clainmed in claiml, 2 wherein a
DC cd r cuithdrerkerid oy St tdN0cidmfaiP€c1B1hS1 or 2,
bnteﬁP%§§§1 %%meen the electrical double |ayer 4
Eapaci tor of YRR Tlel A S PR 8125 et

5 suppiducnm: rcemme/atmgi smta’mrendlﬂof 1t Re ﬂ’@ecif@ﬂtc

yst I cla m.l or 2 wherejn
Znertgr[fa??eaﬁs@{er sec%??rp T | &2 the f%%?]‘d%‘f%} "oup1e
e onnaEstasy qapagri ol agfd tme::memtr ot X 1 e thy e akaer avdpé & hon
bS Yt dad heplegrical double 5 layer

capacitor and a current collector arranged on 6 the
electric vehicle. 1 4. The traffic system as cl ai ned

in al.aims, tizaw_a@eesﬂs&sﬁ agrefaim@el ERCLPL kS 3€1 ther

t ogr.a or t hird rail
9 p% r% pthe current collector is either a pantograph

3 or the third rail.



