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| PT 1 ON POAER SUPPLY SYSTEM FUEL PACK CONSTI TUTI NG THE SYSTPEI\R' AR
DEVI CE DRI VEN BY POWER 5 GENERATOR AND POWER SUPPLY SYSTEM-—Technical Field
The present invention relates to a power supply system and nore

particularly to a portable power 10 supply systen1capab|e OfﬂﬁMﬂWWWMMﬁMML
utilizing an energy resource, a fuel packilconstituting the

system and a device driven by a power generator and the power aynety
system Background Art 15 In all household and industrial fields, various
kinds of chemical cells are usedp Fog exanple,Tar grimary cell such as an

al kaline dry cell or a manganese dry cell is often used in watches,
canmeras, toys, and portable acoustic devices, and it has a 20

characteristic that HowerIWUHETY ﬁsﬁ»@duiﬁmtpnpmw@é@@rrftﬁ@ﬁhéhe gl obal
vi ewpoi nt and it |sqnngxggmmmuagumigg¢$@h DR Ay | gl gowfr secondary cel |

such as & | ead StOI’@ﬂ]Eb@I’]I(ﬁ:{)AN[& POWEK &3y B@chm sy Bitgr age battery, a .
ni ckel - hydrogen 25 storage battery, a lithiumion battery is often used in

nobi | e phones or personal digital assistances (PDA) which are in
wi despread use in recent portable deetbescasuEhedd a digital video canera
or adigital still T
The present invention relates to a power supply
system, and more particularly to a portable power
10 supply system capable of effectively utilizing an
energy resource, a fuel pack constituting the power
supply system, and a device driven by a power generator
and the power supply system.
Background Art
15 In all household and industrial fields, various
kinds of chemical cells are used. For example, a
primary cell such as an alkaline dry cell or a
manganese dry cell is often used in watches, cameras,
toys, and portable acoustic devices, and it has a
-20 characteriétic that its quantity of production is large
from the global viewpoint and it is inexpensive and
readily available.
A secondary cell such as a lead sﬁorage battery, a
nickel-cadmium storage battery, a nickel-hydrogen
25 storage battery, a lithium ion battery is often used in
mobile phones or personal digital assistances (PDA)
which are in Qidespread use in recent portable devices

such as a digital video camera or a digital still

camera, and it has a characteristic which is superlor
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camera, and it has a characteristic which is superior 1111111 '!'!'ébfocrzms
Frrrrrrrrrazaaarretrrrr 2 000T 2006 2 in the economical efficiency
because it can be repeatedly charged and di scharged. Anobng secondary

cells, the lead storage battery is utilized as a start- up power supply for
vehicles or marine vessels or an 5 energency power supply in industrial
facilities or nedical facilities and the I21ke. In recent years, with the
rising interest in environmental concerns or energy problens, problens
concerning waste materials generated after use of 10 chemical cells such as

descri bed aboveimrtmaoseonommcannbﬁgi&hén@Pebg&aﬁgavg&sEgﬂ gtficiency have
cone under close scrutiny. The primary cell has its inexpensive product

price and is respRayedini thbkgedsadasdisbrdrgbave, rmpdqt BeE8ndibyare mny
devices which utilize this cell as a power supply. Further, basically, when
the primry cel¢elks, obbe Hesdhatgedgetbhetbaryely capacib¥ @anangtabe-
recovered, nanely, it can be used only once (which is a so-called
di sposabl e bat t'&® yJoWHr gtiaPPiVyfof webiel@d omtmarahe pessyearorthgrefore,
exceeds, several mllions tons. Here, there is static information
ment i oni My t hatSBEFIRRGY POYRE BHPPE chefmdabstréhlsfanhilchiaseoeol | ect ed
for recycling is only approximtely 20% and renaining approximtely 80%is
t hrown away inqﬁéa?%;n Gt ot ti®F| @n@rtBabjékeed to | andfill di sposal

In recent years, with the rising interest in
environmental concerns or energy problems, problems
concerning waste materials generated after use of

10 chemical cells such as described above or those
concerning the energy conversion efficiency have come
under close scrutiny.

The primary cell has its inexpensive product price
and is readily available as described above, and there

15 are many devices which utilize this celi as a power
supply. Further, basically, whén the primary cell is
once discharged, the battery capacity can not be
recovered, namely, it can be used only once (which is a
so-called disposable battery). A quantity of waste

20 materials per year, therefore, exceeds, several
millions tons. Here, there is static information
mentioning that a ratio of the entire chemical cells
which are collected for recycling is only approximately
20% and remaining approximately 80% is thrown away in

25 the natural world or subjected to landfill disposal.
Thus, there is fear of environmental destruction and

disfigurement of the natural environment by heavy metal



Thus, there is fear of environmental destruction and disfigurenmenty ofcihggs
natural environnent by heavy netal 2 0 0 O T 2006 3 such as nercury or

i ndiumincluded in such uncollected batteries. Verifying the :
above-descri bed chem cal battery in the light of the efficiency of use of
an energy 5 resource, since the primary cell is produced by wutilizing the
energy which is approximtely 300-fold of 3the dischargeabl e energy, the
efficiency of use of the energy is |less than 1% Even in case of the
secondary cell which can be repeatedly charged and di scharged and 10 is
superior in theuesboaeninealcuefyf ioxi emey umihiert 1t eaondainy GRid 1l ehar ged
froma donestic power supply (convenience outlet) or the like, the

ef ficiency of Bgetesfieshe energy drops to approxi mately 12% due to the
efficiency of power generation in an electric power 15 plant or the
transmi ssion | oss. VReiévdmg tihte choveotdedye idsdl dieatiddie enerayy rasour ce
is necessarily _efficiency utilized. Thus, the attention is recently drawn
on various ki hBS &fIhEwopolde edfpicy esyyt erfs use pdivem gerearg@t i on 20

syst ens émhich will be generically referred to as a "power supply systent
herei nafter) i REFQHFRG aStuere tH&t PEipartyl clelias d gsdurfdduénce (burden) on
t he environnen%.ind,is c%pable of realizing the extrenely high energy
utilization ef Prei-éAc) ot ee 8§erIzs widshoiismapanp@mate 140%0 Okdialiterafor e,

for the PUTPOSEy o dischargeable energy, the efficiency of use of the
energy is less than 1%. Even in case of the secondary
cell which can be repeatedly charged and discharged and
10 is superior in the economical efficiency, when the
secondary cell is charged from a domestic power supply
(convenience outlet) or the like, the efficiency of use
of the energy drops to approximately 12% due to the
efficiency of power generation in an electric power
15 plant or the transmission loss. Therefore, it can not
be said that the energy resource is necessarily
efficiency utilized.
Thus, the attention is recently drawn on various
kinds of new power supply systems or bower generation
20 systems (which will be generically referred to as a
"power supply system" hereinafter) including a fuel
battery which has less influence (burden) on the
environment and is capable of realizing the extremely
high energy utilization efficiency of, e.g.,
25 approximately 30 to 40%. Furthermore, for the purpose
of application to a drive power supply for vehicles or

a power supply system for business use, a cogeneration



of application to a drive power supply for vehicles or a power SUprHOCTZNW
system for business use, a cogeneration 2 GOCT 2006 4 systemfor -
donestic use and others, or substitution for the above-described chem cal

cell, study and devel opnent for practical application are carried out
extensively. 5 1In the power supply systemw th the high energy wutilization
efficiency such as a fuel cell, neans capéable of replenishing the fuel

with an easy operation when the fuel accunulated inside is run out is not
est abl i shed. Mreover, a fuel cell portion in the 10 power supply systemis

al so a durabl esystteni doranibmdst i Pardd Adrot e €Al aby S§ups oM dheton nshde the
fuel cell is apt to be deteriorated by use of a heater or the |ike.

General |y, suclihe systvemdesdriftedexpianeidaardder, thany askevi ce driven by

t he power supply system and a power 15 supply systemwhich is integral
with a devi ce meyelloemerdplfaoe @ faort ieadh ajeyi oma toiors aned | cesr tes euthal e of
a time being repaired. In addition, it is inpossible to avoid a problem

t hat constituegtgasiyeliyor exanple, a fuel tank and 20 others) of the
power supply system after the power generation fuel has been used up or its
durabl e period has [passe] paweristardeds vstemstetimatlee il gh amerghere s
the possibility that the problem of environnmental destruction or

di sfi gurenent &t itdEdtdlrrefbicimay micPRocxfuek eehi | areans t he

above-descri bed ch% ical_cell. . . ,
capable of replenishing the fuel with an easy operation

when the fuel accumulated inside is run out is not
established. Moreover, a fuel cell portion in the
iO ‘power supply system is also a durable material and, in
particular, a catalyst provided inside the fuel cell is
apt to be deteriorated by use of a heater or the like.
Generally, such a system is life-expired earlier than a
device driven by the power supply system, .and a power
15 supply system which is integral with a device must be
replaced for each device or sometimes has a whale of a
time being repaired.
In addition, it is impossible to avoid a problem
that constituent parts (for éxamplé, a fuel tank and
20 others) of the power supply system after the power
generation fuel has been used up or its durable period
has passed are discarded as waste materials, and there
is the possibility that the problem of environmental
destruction or disfigurement of natural environment may
25 occur as similar to the above-described chemical cell.
In view of the above-described problems, the

present invention has an advantage that environmental



In view of the above-described problenms, the present invention hasjaget 2006
advantage that environmental 2 0 0 O T 2006 5 destruction or disfigurenent
by waste materials discarded after use can be suppressed in a power supply
system whi ch can be used as a substitute for a portable cell or a chemncal
cell, or an fuel charging portion or 5 a power generation nmodul e which can
be used as a part of the power supply system Additionally, in order to

reduce the power supply systemw th the high energy utilization efficiency

such as a fuel cell in size and weight and apply it as a 10 substitute
(i nterchangeabldeproducidnfor distiquspaehabbe WEsper habkeipower supply,
for exanple, the above-described chem cal cell, the power supply system

has the fol | owidigs probéansftesuabéycanl bhosghptbestdelnbat bewgrgsngpayes
power 15 by bringing al cohol fuel or hydrogen gas including a hydrogen

el enent into confeemwihclhneanfbel esédodssa sthetfteteceblk bt pekfadves not
control start and stop of power generation. In the power supply system
including the 9%kl @el# ohenmiced asla, poweanstipplychergangopbablien26r
device in particular, therefore, even if the device is in the off node or
the standoy node RPHEF egeineeat i @Bsmoguher whipk ekBcbei ospdwes tophbet
supplied to th;ﬁgevice is constantly outputted as simlar to a general
chemical cell RREPOYRT n2heRl ¥l fi§5eBener at ed, 25 t hereby deteriorating

. i f the
the consunption eff|£589%Yogaliy, in order to reduce the power supply

system with the high energy utilization efficiency such
as a fuel cell in size and weight and apply it as a

10 substitute (interchangeable product) for a
transportable or portable power supply, for example,

the above-described chemical cell, the power supply

system has the following problems.
Usually, although the fuel battery generates power
15 by bringing alcohol fuel or hydrogen gas including a
hydrogen element into contact with one of electrodes,
the fuel cell itself does not control start and stop of
péwer geheration. In the power supply system including
the fuel cell utilized as a power supply for a portable
20 device in particular, therefore, even if the device is
in the off mode or the standby mode and requires less
power, the eléctric power to be supplied to the device
is constantly outputted as similar to a general
chemical cell and power is hence always generated,
25 thereby deteriorating the consumption efficiency of the
fuel. 1In order to set the volume and weight of the

portable device to such values as that that the



fuel. In order to set the volune and wei ght of the portable device % ¢ oDICbo0s
val ues as that that the 2 0 0 O T 2006 6 portable device can be carried or
brought with the power system being accomobdated therein, a quantity of
fuel for power generation for the fuel cell is necessarily restricted, and
it is desired that control 5 is carried out so that the power generation
fuel is further efficiently consuned and 6 power supply duration.s

prol onged. Disclosure of Invention In view of the above-descri bed probl ens,
the 10 present invention has an advantage of providing a power generation
modul e, a fuel ppackbaaddavpeeecaauppl yarsystemr haloudintg wihesehheenber s

whi ch can stably and excellently actuate a device using a general -purpose
chem cal cell pswepesgbirn beéagr eccpomedasrd atkireie,ls efibedtitye odfse of
an energy resource by suppressing waste of a power generation fuel.
Further, in exfselnfopopbaklregdeeiretsoor folre thiekd ualsiorg la ishem cal cel |l as
an operating power supply (a nobile phone or a personal digital assistant
whi ch are 20 reee@ssgridywrésspicaddusend Atparst idagliaed timegt cohtroiem have
a function for detecting a consunption state of the battery and constantly
di spl ayihg a qhén@ﬁ??lég opgmeenithg thahee Ppwigswaenex aftuiest ifowe 1f 615 not i fyi ng
an alarm a nessage or the like for urging replacenent or 25 discharge of
the battery whERrBResuepdiciértaye copsiped and a power supply

duration is prolonged.
Disclosure of Invention
In view of the above-described problems, the
10 present invention has an advantage of providing a power
generation module, a fuel pack and a power supply
system including these members which can stably and
excellently actuate a device using a general-purpose
chemical cell as operating electric power and achieve
15 effective use of an energy resource by suppressing
waste of a power generation fuel.
Further, in existing portable devices or the like
using a chemical cell as an operating power supply (é
mobile phone or a personal digital assistant which are
20 recently in widespread use, in particular), most of
them have a function for detecting a consumption state
of the battery and constantly displayingla quantity of
remaining battery power, a function for notifying an
alarm, a message or the like for urging replacement or
25 discharge of the battery when an output voltage of the
battery has reached a predetermined lower limit value

(which will be generically referred to as a "residual



battery has reached a predetermined lower limt value (which will obgqct 2006
generically referred to as a "residual 2 0 0 O T 2006 7 quantity
notification function" for the sake of convenience hereinafter) and
others. Specifically, as a tendency of changes with a tine of an output
voltage in a general chemcal cell 5 (electronotive force characteristic),
since it is knowmn that the electronotive force characteristic Sp is
deteriorated with el apse of tine involved by discharge and the output
voltage is gradually |lowered as showmn in FIG 76, a change in the out put
vol tage i s det egteert iand ridx iof ¥ @5t bl f@pant oty pdrthee batkeryror an assuned

time capable of driving a device is periodically or continuously
di spl ayed, or monvdarcianan Hoareinwaftegr) repd aceimens . or di scharge of the
battery (residual quantity notification Ip) is carried out for a user of
15 a devi ce when an Ipapufiealingeas ozverendancy ubdl thgergesangeh(apetati on
guaranteed voltage range) in which the operation is nornally carried out
in a portable ddvidde owPutthevdlthage Omn thegenatrabrghesingk ovst of the power
supply 20 systens with the high energy utilization efficiency including a
fuel cel P are b&siecdiTgngfoiies Ao cheriseiclsi pgnee pt edes eknowed
fuel, an output voltage characterjstic (electronotive force
charact eri sti c)-ISft e thie Yool jossat eherackebistbei $§ 88t based on
25 a quantity ?I the fuel to be sugflied to a power
eteriorated with elapse of time involved by discharge
and the output voltage is gradually lowered as shown in
FIG. 76, a change in the output voltage is detected and
10 a residual quantity of the battery or an assumed time
capable of driving a device is periodically or
continuously displayed, or notification for urging
replacement or discharge of the battery (residual
guantity notification Ip) is carried out for a user of
15 a device when an output voltage lower than a voltage
range (operation guaranteed voltage range) in which the
operation is normally carried out in a portable device
or the like.
On the contrary, since most of the power supply
20 systems with the high energy utilization efficiency
including a fuel cell are basically power generation
devices using a predetermined fuel, an output voltage
characteristic (electromotive force characteristic) Sf
of the power supply system is arbitrarily set based on
25 a quantity of the fuel to be supplied to a power

generation portion or the like irrespective of elapse

of the time involved by discharge (namely, a residual



generation portion or the like irrespective of elapse of the tinmg jgeelygd
by discharge (nanely, a residual 2 0 0 O T 2006 8 quantity of the fuel) as
shown in FIG 77. Therefore, since the power supply systemis designed
based on a specification of a portable device or the like in such a
manner that an ideal constant voltage Vi capable of 5 realizing the stable
operation can be outputted, a fixed quantgty of the fuel is supplied per
unit tinme irrespective of a residual quantity of the fuel, and the power
generation operation in the power supply systemis stopped and the out put

voltage Vi is §lahrstgnicanesweslfnedhargedHdaum @ miwen-the fual - dpadin out.
Accordi ngly, when a power supply system (for exanple, a fuel cell) having

such an el ectr edmiceve hef @ote rcampaatyerd ywdtiam Sfs ide digreed Inaarpldred as a
power 15 supply for an existing portable device, since decrease in the

out put vol t age sgee itfd caltdpse off at iprertabisd wadrine o seharigece am noatctpe
detected, the above-described residual quantity notification function can
not be conpl ekempnmed ithed, aand ddals coruserntexpdrisaye esl 2hpaclnvwehi ence
because he/she can not grasp the state of the fuel in advance.
Furthernbre, i#cgdsaion ddiengtadde smnsstiqutaarf dre wtenitead, el |, the
power supply systemincluding the fuel cell as a power supply for a
portabl e devi cé1gec maantidy @ dhe £usl nice U lded e Simustt e newl y
provided with functions or structures for
irrespective of a residual quantity of the fuel, and
the power generation operation in the power supply
system is stopped and the output voltage Vi is
10 instantaneously changed into 0OV when the fuel is run
out.
Accordingly, when a power supply system (for
example, a fuel cell) having such an electromotive
force characteristic Sf is directly applied as a power
15 supply for an existing portable device, since decrease
in the output voltage due to elapse of time involved by
discharge can not be detected, the above-described
residual quantity notification function can not be
completely utilized, and thus a user experiences
20 inconvenience because he/she can not grasp the state of
the fuel in advance. Furthermore, in case of using, as
a substitute for a chemical cell, the power supply
system including the fuel cell as a power supply for a
portable device or the like in future, since the device
25 must be newly provided with functions or structures for

directly detecting a residual quantity of the fuel and

urging filling or replenishment of the fuel or



directly detecting a residual quantity of the fuel and wurging filljRog®r 2006
repl eni shnent of the fuel or 2 0 0 O T 2006 9 replacenent of the power '
supply systemitself, the structure of the peripheral parts of the power
supply portion in the portable device or the like nust be largely

redesi gned, which results in increase in the 5 product cost. Accordingly,
in view of the above-described problens, the present invention has an
advant age of providing a power supply system capable of utilizing at

| east one of functions for detecting drop of an output 10 voltage of a

battery, displapplgdenas dmlthigndidy dlppineshatifryrs8Dd UEQLNg

repl acenent or charge of the battery with respect to an existing device
such as a portsabhetlend e e nge t heserd UNsd # 00So £ AEEST GbRErt Qubhey Present
invention, there is 15 provided a power supply systemfor supplying
electric powempdrdiam ext ethealpatendlsls doné sbngtha {urk &HaEgh&ag portion
having a fuel charged therein; and a power generation portion which can be
attached 20 ard@ ngenowewdssfgrom t hehfatel redhialigs non poné+eAs®i L Hodke
restraint and generates the electric power by using the fuel supplied from
t he fuel Schar giP¥®dwert iasyst .According to the present invention, since the
fuel charging portion can be arbitrarily attached and 25 renoved to/from

t he power generatiof3REdEIgLYhelt yelew of the above-described

problems, the present invention has an advantage of
providing a power supply system capable of utilizing at
least one of functions for detecting drop of an output
10 voltage of a battery, displaying a residual gquantity of
the battery, and urging replacement or charge of the
battery with respect to an existing device such as a

portable device having these functions.
According to the present invention, there is
15 provided a power supply system for supplying electric
power to an external device, comprising:
a fuel charging portion having a fuel charged
therein; and
a power generation portion which can be attached
20 and removed to/from the fuel charging portion without
restraint and generates the electric power by using the
fuel supplied from the fuel charging portion.
According to the present invention, since the fuel
charging portion can be arbitrarily attached and
25 removed to/from the power generation portion, the fuel
charging portion can be easily replaced with a new fuel

charging portion having a fuel therein when the fuel is



charging portion can be easily replaced with a new fuel charging QOﬂbh?qmm
having a fuel therein when the fuel is 2 0 0 0 T 2006 10 run out.
Furthernore, if the power supply systemis designed so that it can be
attached and renoved to/from the external device without restraint, the
power generation portion can be replaced with a new power 5 generation
portion which normally generates power wherp the power generation portion
is alnost life-expired. Therefore, since the power generation portion
which is relatively considerably consuned due to deterioration of a

catal yst can beuneadit.y rrepl@tethoe devt cendogswdp BQ%pm9V§y59eHeiEepl aced
or repaired. Since the present invention has a structuré such that

repl acenent of deslignechesmegeassarty cfﬁ'rﬂikﬁ@lr@@@é&h@asaﬁanrg%%ﬁetoﬁ@%ﬁ of a
resource can be suppressed. According to the present invention, there is 15

provi ded a fueltheaekthavialg desiae avitdtowe coaspdat hog ahefgékekhereim
conprising: a fuel case main body which can be freely coupled wth and
renoved from ageowertgemernatitoippordn dre weghacgenet ahes pewepohlyrusi ng the
fuel and has an exposed 20 portion which is exposed fromthe power
gener ati &n whegeneg@slisad Want tdre Wowehr meres htyogeperates; pandranhent | et
port for supplying the fuel to the power generation portion. By providing
t he exposed portiCoPAER erfaidt koo rsiom 14islnaahel i fa-ersideadl
gquantity of the fuel can be

Therefore, since the power generation portion which is

relatively considerably consumed due to deterioration

of a catalyst can be readily replaced, a device does

10 not have to be replaced or repaired. Since the present

invention has a structure such that replacement of only

the necessary minimum portions can suffice, waste of a

resource can be suppressed.

According to the present invention, there is

15 provided a fuel pack having a space for accommodating a
fuel therein, comprising:

a fuel case main body which can be freely coupled
with and removed from a power generation portion which
generates power by using the fuel and has an exposed

20 portion which is exposed from the power generation when
coupled with the power generation portion; and

an outlet port for supplying the fuel to the power
generation portion.

By providing the exposed portion to the fuel pack

25 in this manner, a residual quantity of the fuel can be

readily confirmed and used without making any waste,

and the fuel pack can be easily taken out from the



readily confirnmed and used without neking any waste, and the fuel sppokTt cas
be easily taken out fromthe-2 0 OCT 2006 11 exposed portion when

repl aci ng the fuel pack. According to another aspect of the present
invention, there is provided a fuel pack conprising: a case which has an
outlet for feeding the fuel to 5 the outside and forned of a bi odegradabl e

material. Since the case is fornmed of a hilodegradable material, it can be
deconposed without retaining its shape even if it is landfilled in the
soil, and it is possible to save the trouble of collection as in the 10

case of a geneeapopurpose thalt ehersimgadding 1 £l Gaddbreover, if the
fuel pack is unused, the case 1is not deconposed when the fuel pack is

protected by protedticogdieans,o tdreretyr sedpdyr séOrimg phesénel pack.
According to further aspect of present invention, 15 there is provided a

power gener at okpveokpoinsi fidrere power cgemerditd adueaidid ek fasmmenet g i ng
electric power froma fuel; a first interface for causing a fuel hol ding
portion having a space&afser widcomisdatdameputheef ubdr 20e¢dien@i the of bel atd ached
to and renoved fromthe power generation nodule w thout restraint, and
fetching®the #hel opEsAcehaniudlonmsiddiafy dridasoiarab tehenaiomeral gener ati on
modul e; and a second interface for causing the power 25 generation nodul e
to be attached to ardEmVEd F36migh formed of a biodegradable

material, it can be decomposed without retaining its
shape even i1f it is landfilled in the soil, and it is
possible to save the trouble of collection as in the
10 case of a general-purpose battery since it is not
toxic. Moreover, if the fuel pack is unused, the case
is not decomposed when the fuel pack is protected by
protecting means, fhereby safely storing the fuel pack.
According to further aspect of present invention,
15 there is provided a power generator, comprising:
a power generation module for generating electric
power from a fuel;
a first interface for causing a fuel holding
portion having a space for accommodating the fuel
20 therein to be attached to and removed from the power
generation module without restraint, and fetching the
fuel from the fuel holding portion into the power
generation module; and
a second interface for causing the power
25 generation module to be attached to and removed from an
external device having a load without restraint, and

outputting electric power generated from the power



external device having a | oad w thout
power generated fromthe power

external device. According to the present aspect, since the power
generator can be arbitrarily attached to and renoved fromthe external

device, the power generator can be 5 replaced with a new power generator

which normally generates power when the power generator is al nost or
conpletely life-expired. Therefore, since the power generator which is

rel atively considerably consuned due

li ke can be 10geeadihy oneplcacad ddant istO-Needid; sepl ace or repair
device. Since the present invention has a structure such that replacenent

of only the necessamycdidiimumaic seasont fisscas, dessed bede apoveyr Waste
of a resource can be suppressed. 15 In addition, by providing a capacitor

to the power

generrattioon crawd tlee ,a nimistref 14l 1 i Sehasiged doe samot r&ayeed 0

performed by carrying out automatic charge in advance, and the energy
utilization effiromenty cartcimali mroves,. 20 Avoosdi dendcafolrt ben wspect of

t he present

invention, there is provided a device conprising: a |oad

functi onPng by rebdeceidc widwers reawl rovroneye sl gr syisi em mdiednl tan be
attached to and renoved fromthe device wi thout restraint and supplies
el ectric power 9§ERERAES PPy alsiwiE Threlpewet gedemaicor is almost or

10

15

20

25

completely life-expired. Therefore, since the power
generator which is relatively considerably consumed due
to deterioration of a catalyst or the like can be
readily replaced, there is no need to replace or repair
the device. Siﬁce the present invention has a
structure such that replacement of only the necessary
minimum parts can suffice as described above, waste of
a resource can be suppressed.

In addition, by providing a capacitor to.the power
generation module, wasteful discharge does not have to
be performed by carrying out automatic charge in
advance, and the energy utilization efficiency can be
improved.

According to further aspect of the present
invention, there is provided a device comprising:

a load functioning by electric power; and

a power supply system which can be attached to and
removed from the device without restraint and supplies
electric power generated by using a fuel to the load.

Since the power supply system is detachable as

described above, when, for example, a small fuel cell

restraint, and outputting e} gcidyl

Tgogs

2 000T 2006 12 generation nodule to t

be

to deterioration of a catalyst or the
t he

25



Since the power supply systemis detachable as described above, whenoci omg
exanple, a small fuel cell 2 00 0T 200 13 is applied as the power supply
system the power supply systemcan be readily renoved fromthe device
when the fuel cell is life-expired, and hence the power supply system
does not have to be replaced in accordance with 5 each device, thereby
suppressing the cost. According to anothk® aspect of the present

invention, there is provided a power generator conprising: power
generating nmeans for generating power by 10 using a fuel charged in

det achabl e fuels chaplgied) amanise paner conppol| Epgtaranshtoporbangupglyith a
time an output voltage supplied to a | oad by electric power generated by
t he power generyttiany caanse t&adctprdemgved fhemprtasenkevagspeahensithee it is
possible to realize a portable power supply having an output voltage
characteri sti cfugkorelt hgl s ol af eeeehrgd, okndhhrges khevpbwage sappay
gener al - purpose chemcal cell or the like, even if the power generator is
20 directly ussEtm dppnercsuppry forbanrerilstiedginpectabbdendevivgehor the
i ke, functions for detecting a change in the output voltage, displaying a
residual® quarR3®y FVieR, bReEeYY oPuBRrassinedthensosspabl e of  dri vi ng
the device, or urging replacenent or charge of 25 the battery can be
utilized without trdtePedipfefepgnother aspect of the present

invention, there is provided a power generator
comprising:
power generating means for generating power by

10 using a fuel charged in detachable fuel charging means;

and |

controlling means for changing with a time an
output voltage supplied to a load by electric power
generated by the power generating means.

15 According to the present aspect, since it is
possible to realize a portable power supply having an
output voltage characteristic according to a tendency
of changes in voltage of a general-purpose chemical
cell or the like, even if the power generator is

20 directly used as a power supply for an existing
portable device or the like, functions for detecting a
change in the output voltage, displaying a residual
quantity of the battery or an assumed time capable of
driving the device, or urging replacement or charge of

25 the battery can be utilized without trouble, thereby
providing the power generator with the high

compatibility to the chemical cell.



providing the power generator with the high conpatibility to the chegrcas
cell. 2 000T 2006 14 Brief Description of Drawings FIGS. 1A and 1B are
perspective views for schematically show ng application of a power supply
systemin different states according to one enbodinment 5 of the present
invention; FIGS. 2A, 2B and 2C are bl ock diagrans showing different basic
structures of the power supply system acetdrding to the present invention;
FIG 3 is a block diagramshowing a first 10 enbodi nent of a power
generation nodul e applied to the power supply systemaccording to the
present invention, FIG 4 irxiathlnekdipgianshaoddgiagstructure of a
power generation portion of the power supply systemaccording to the

enbodi ment; 15 FI G F3GESs dAvieem dcherat imaddpectiod ngieawd ifet  structural
exanpl e of a sub power supply portion applicable to the power generation
nodul e accor di aghenatticeléybsdioment; aBlpGS.caBA cand BB areevear parmpecti ve vi ew
and a 20 cross-sectional view schematically showing a second structural
exanpl e of thesgabepower dddfpirgngostiates amudrckbioe ttoo drive quuwetingerter ati on
modul e accor di ng to this enbodinment; FIGS. 7A, 7B and 7C are views
schematieal | y o25t5Romiregeatt hinvgnstionct ural exanpl e of the sub power

FIGS. 2A, 2B and 2C are block diagrams showing
different basic structures of the power supply system
according to the present invention;

FIG. 3 is a block diagram showing a first

10 embodiment of a power generation module applied to the
power supply system according to the present invention;

FIG. 4 is a block diagram showing a structure of a
power generation portion of the power supply system
according to the embodiment;

15 FIG. 5 is a view schematically showing a first
structural example of a sub power supply portion
applicable to the power generation module according to
the embodiment;

FIGS. 6A and 6B are a perspective view and a

20 cross-sectional view schematically showing a second
structural example of the sub power supply portion
applicable to the power generation module according to
this embodiment;

FIGS. 7A, 7B and 7C are views schematically

25 showing a third structural example of the sub power

supply portion applicable to the power generation

module according to the embodiment;



supply portion applicable to the power generation nodule accordin@ §@cthggs
enbodinent; 2 0 0 0O T 2006 15 FIGS. 8A to 8C are views schematically
showing a fourth structural exanple of the sub power supply portion
applicable to the power generation nodule according to the enbodinent; 5
FIGS. 9A and 9B are views schematically showng a fifth structural exanple
of the sub power supply portion applicabl® to the power generation nodul e
according to the enbodinent; FIG 10 is a view schematically showi ng a
sixth 10 structural exanple of the sub power supply portion applicable to

the power generatiomaodupe gscerdhpg y9ewbhechEhadipeAY,, ELGRinllA and 11B
are views schematically show ng a seventh structural exanple of the sub

power supply fldupol tdon@ppta tabkanpDet Be pRUes Bepekati anppagul e
according to the enbodinment; FIG 12 is a schematic view show ng an ei ghth

structural exgpteicad dhel Sedbpowes SHPPpy¥wRer eparaapphi faBleet 0 the power
generation nodule according to 20 the enbodinent; FIG 13 is a schematic

vi ew showi ng arapsiiatidgoto shatenfpaimed};i n anot her exanple of the eighth
structural exanple of the sub power supply portion applicable to the power
gener at iS5on nodul e act®8di 98y 4nd 25 she etrbedi sehtmatically showing a
fifth structural example of the sub power supply
portion applicable to the power generation module
according to the embodiment;
FIG. 10 is a view schematically showing a sixth

10 structural example of the sub power supply portion

applicable to the power generation module according to

the embodiment;

FIGS. 11A and 11B are views schematically showing

a seventh structural example of the sub power supply
15 portion applicable to the power generation module
according to the embodiment;

FIG. 12 is a schematic view showing an eighth
structural example of the sub power supply portion
applicable to the power generation module according to

20 the embodiment;

FIG. 13 is a schematic view showing an operation
state (part 1) in another example of the eighth
structural example of the sub power supply portion
applicable to the power generation module according to

25 the embodiment;
FIG. 14 is a schematic view showing an operation

state (part 2) in another example of the eighth



"FIG 14 is a schematic view showing an operation state (part 2) i n2 @ntThais
exanple of the eighth 2 0 0 O T 2006 16 structural exanple of the sub

power supply portion applicable to the power generation nodul e according
to the enbodinent; FIG 15 is a schematic view show ng an operation 5
state (part 3) in another exanple of the eighth structural exanple of the
sub power supply portion applicable to thé power generation nodul e
according to the enbodinent; FIG 16 is a schenmatic view showi ng an
operation 10 state (part 1) in still another exanple of the eighth

structural exaspkecofirtheezahhppewert styeplsyibp@diviean swagplly gaddteidro t he power
generation nodul e according to the enbodinent; FIG 17 is a schematic view
showi ng an opeapplonablB sbpatée( pamte r2)gane rettiildn anatdleyr ax@ngdiengftd he
eighth structural exanple of the sub power supply portion applicable to

t he power genethti embpdduestaccording to the enbodinment; FIG 18 is a
schematic view showi ng an operation 20 state (part 3) in still another
exanpl e of the ei ghtRG.stlbudtsureals ahearglliec ofigvhessubli power eREPAtiqrorti on
applicable to the power generation nodule according to the enbodi nent;

FIG 19 ?s a séﬁéﬁﬁtl Pavitew) sHowianptd e resameds st ddtaursiglestanpl e of a

power gener ation pOI’tI on
structural example of the sub power supply portion

applicable to the power generation module according to
the embodiment;
FIG. 16 is a schematic view showing an operation
10 state (part 1) in still another example of the eighth
structural example of the sub power supply portion

applicable to the power generation module according to

the embodiment;
FIG. 17 is a schematic view showing an operation
‘15 state (part 2) in still another example of the eighth
structural example of the sub power supply portion
applicable to the power generation module a;cording to
the embodiment;
FIG. 18 is a schematic view showing an operation
20 state (part 3) in still another example of the eighth
structural example of the sub power supply portion
applicable to the power generation module according to
the embodiment;
FIG. 19 is a schematic view showing a first
25 structural example of a power generation bortion
applicable to the power generation module according to

the embodiment;



applicable to the power generation nodule according to the embodi nenp;gc3d Shgg
00T 2006 17 FIGS. 20A and 20B are views showi ng a hydrogen generation
process in a fuel reformng portion applied to the power generation
portion according to the enbodinent; 5 FIGS. 21A and 21B are a perspective
view and a cross-sectional view schematically show ng a second structural
exanpl e of the power generation portion applicable to the power generation
nodul e according to the enbodinment; 10 FIGS. 22A to 22D are schenmatic views
showing a third structural exanple of the power generation portion
applicable to the pdWes.gé@iéy @ricor? Ofodulee viastorahiawind a Heydrdarii nent in
the different operation states; 15 FIGS. 23A and 23B are views
schematical | y SRB&FA§Loa PERCESSstinuét dugll eedipmelng RAE sowarPRjerfest at i on
portion applicable to the power generation nodule according to the

enbodi ment ; FI £8. t22APSNE T2 8B &Fe BloBWS S ERETatd IR T3 Kh %die 20 a fifth
structural exanple of the power generation portion applicable to the power
generati on modGBCIABEBEdi ng to the enbodiment; FIGS. 25A and 25B are views

scherratigally showi Eg a sixth s r tural exanple of. the power generation
25 portion applicabfe®o t ;?d?ﬁi:r Lﬂ;aer‘?é?eatal cﬁ?%‘?ﬁ%lve view and a
cross—-sectional view schematically showing a second
structural example of the power generation portion
applicable to the power generation module according to
the embodiment;

10 FIGS. 22A to 22D are schematic views showing a
third structural example of the power generation
portion applicable to the power generation module
according to the embodiment in the different operation
states;

15 FIGS. 23A and 23B are views schematically showing
a fourth structural example of the power generation
portion applicable to the power generation module
according to the embodiment;

FIGS. 24A and 24B are views schematically showing

20 a fifth structural example of the power generation
portion applicable to the power generation module
according to the embodiment;

FIGS. 25A and 25B are views schematically showing
a sixth structural example of the power generation

25 portion applicable to the power generation module

according to the embodiment;

FIG. 26 is a block diagram showing a primary



according to the enbodinent; FIG 26 is a block diagram show ng a pquﬁﬁVZﬁﬁ
O 00T 2006 18 structure of a concrete exanple of the power generation
nodul e applicable to the power supply system according to the enbodinent;
FIG 27 is a flowhart showing a schematic 5 operation of the power supply
system according to the enbodinment; FIG 28 is a view showing an initial
operation (standby node) of the power supply system according to the
enbodiment; 10 FIG 29 is a view showing a start-up operation of the power
supply system according to the enbodinent; FIG 30 is a view showi ng a

steady operatigofristeadyoroderontrthe pawRb1SURE Y hey poeirageiedatdoho the
enbodi nent; 15 FIG 31 is a view showing a stop operation of the power

suppl y systemmedeldi agpl ochbeeenbodhaepbivelr! Gupdl yi $va thioelk odiraghgm
showi ng a second enbodi nent of a power generation nodule applied to the
power supply systeheaenbodimgnte the present invention;, 20 FIG 33 is a
schematic view show ng the electrical connection relationship between the
power supply systenFIGpoRér igenrerfdbwoianrtdwhewiaer ar diangnad: itche enbodi ment
and a device; FIG 34 is a flowhart show ng a schematic 25 operation of
the power suppbyesgtiem afcthdi pgwes shpply system according to the
embodiment;

FIG. 28 is a view showing an initial operation
(standby mode) of the power supply system according to
the embodiment;

10 FIG. 29 is a view showing a start-up operation of
the power supply system according to the embodiment;

FIG. 30 is a view showing a steady operation
(steady mode) of the power supply system according to
the embodiment;

15 FIG. 31 is a view showing a stop operation of the
power supply system according to the embodiment;

FIG. 32 is a block diagram showing a second
embodiment of a power generation module applied to the
power supply system according to the present invention;

20 FIG. 33 is a schematic view showing the electrical
connection relationship between the power supply system
(power generation module) according to the embodiment
and a device;

FIG. 34 is a flowchart showing a schematic

25 operation of the power supply system according to the

second embodiment;

FIG. 35 is an operation conceptual view showing an



second enbodinent; FIG 35 is an operation conceptual view show ng2@nocr (o6
O T 2006 19 initial operation (standby node) of the power supply system
according to the enbodinent; FIG 36 is an operation conceptual view
showing a start-up operation (part 1) of the power supply system 5
according to the enbodinent; FIG 37 is an operation conceptual view
showing a. start-up operation (part 2) ofiothe power supply system
according to the enbodinent; FIG 38 is an operation conceptual view
showing a 10 steady operation (part 1) of the power supply system

accordi ng to theieptbodopenttibhG(s8aAnkpyamcRRer Alfi @heCRRER UAlppliew
showi ng a steady operation (part 2) of the power supply system according
to the enbodi nepdtedSaEbErd4fgi scanhepemdiddames@ncept ual vi ew showi ng a
stop operation (part 1) of the power supply system according to the
enbodi ment; FI G 41FiI&.ad6oper ahi opecandept ualnodpewashomiewy showsirap a
operation (part.2) of the power supply system 20 according to the
enbodi ment; Fl€adl-up apeopeiati dpactndeptofalthel pwwshowiupply sstsaem
operation (part 3) of the power supply system according to the enbodi nent;
FIG 433s a bkeckrdingram shewengodimeintd 25 enbodi ment of a power
generati on nodul e agglied to the
G. 37 is an operation conceptual view showing a .
start-up operation (part 2) of the power supply system
according to the embodiment;

FIG. 38 is an operation conceptual view showing a

10 steady operation (part 1) of the power supply system
according to the embodiment;

FIG. 39 is an operation conceptual view showing a
steady operation (part 2) of the power supply system
according to the embodiment;

15 FIG. 40 is an operation conceptual view showing a
stop operation (part 1) of the power supply system
according to the embodiment;

FIG. 41 is an operatidn conceptual view showing a
stop operation (part 2) of the power supply system

20 according to the embodiment;

FIG. 42 is an operation conceptual view showing a
stop operation (part 3) of the power supply system
according to the embodiment;

FIG. 43 is a block diagram showing a third

25 embodiment of a power generation module applied to the

power supply system according to the present invention;

FIG. 44 is a block diagram showing a fourth



power supply system according to the present invention;, FIG 44 is ?BQﬂﬁcﬁms
diagram showing a fourth 2 0 0 O T 2006 20 enbodi nent of a power

generation nodul e applied to the power supply systemaccording to the
present invention; FIGS. 45A and 45B are views schematically showing a
first structural exanple of a sub power supply 5 portion applicable to the
power generation nodule according to theyrbodi nent; FIGS. 46A and 46B are
views schematically showing a second structural exanple of the sub power
supply portion applicable to the power generation nodule 10 according to

the enbodi ment o ELGindhl $ £ DI f“&gHéﬂﬂéﬁEW“ﬁﬁhﬁqb diggnt, Pfe

by- product col l ecting neans applicable to the power upply system
according to the,prese 1Iyn deiiadd =1 fSA S %ﬁ@%%@e?{te%ventlon,
schematical ly show ng di fferent operations for holding a by-product by

the by-product col lreaedg. ng;maerwda@wr@&@gvi@wéh@cﬁéﬁgem&alwvgnbwﬂ FI G
49 is a block diagram show ng an enbodi nent of residual quantity detectlng

nmeans appl i cabke fi@sthet 2@ tRowEr st e SYSt£nas oot Agstigptie present
invention; FIG 50 is a view showing a start-up operation of the power

supply s§sten1@@mmn@mn@ppiﬂdubkyﬁnuhﬂﬁﬁnpowé%G@eﬁéraslanvmeMuséomﬁng a
st eady operation (steady node) of the power supply systemaccording to 25
t he enbodi nent according to the embodiment;

FIGS. 46A and 46B are views schematically showing
a second structural example of the sub power supply
portion applicable to the power generation module

10 according to the embodiment;

FIG. 47 is a block diagram showing an embodiment
of by-product collecting means applicable to the power
supply system according to the present invention;

FIGS. 48BA to 48C are views schematically showing

15 different operations for holding a by-product by the
by-product collecting means according to the present
invention;

FIG. 49 is a block diagram showing an embodiment
of residual quantity detecting means applicable to the

20 power supply system according to the present invention;

FIG. 50 is a view showing a start-up operation of
the power supply system according to the embodiment;

FIG. 51 is a view showing a steady operation
(steady mode) of the power supply system according to

25 the embodiment;
FIG. 52 is a view showing a stop operation of the

power supply system according to the embodiment;



FIG 52 is a view showing a stop operation of the power supply systemgct 26
according to the enbodinent; 2 0 0 0O T 2006 21 FIG 53 is a block diagram
showing a first enbodi nent of the power generation nodule applied to the
power supply system according to the present invention; 5 FIG 54 is a

fl omchart showi ng a schematic operation of the power supply system FIG

55 is a characteristic view show ng changes wth tine of an output voltage
of the power supply system according to the enbodinent; 10 FIG 56 is a

bl ock di agram showi ng a second enbodi nent of the power generation nodul e

applied to the powercsuppl ¥ sS¥EStAMAE O L t hdhenpre&sentst i nventi on;
FIG 57 is a block diagramshowing a third 15 enbodi nent of the power

gener ati on nmodeheoapplnedotfo t hiehg onewe gt tvi &y Shedn e el ey tp t he
present invention; FIG 58 is a block diagrams showi ng an enbodi nent of

by- product col tket pogemeanppapplsiycaline dordiei mpwes 120 StggEe syst em
according to the present invention; FIG 59 is a block diagram show ng an
enbodi nent of ihuehtsvabi | i zi ng neans applicable to the power supply
system according to the present invention; FIG 60 is. a block diagram
showi ng an enbodi neAlG.2540fi & ke Flpicsaathi shewihgg neasshappticabl e to the
power

operation of the power supply system;

FIG. 55 is a characteristic view showing changes
with time of an output voltage of the power supply
system according to the embodiment;
10 FIG. 56 is a block diagram showing a second

embodiment of the power generation module applied to

the power supply system according to the present

invention;
FIG. 57 is a block diagram showing a third
15 embodiment of the power generation module applied to
the power supply system according to the present
invention;

FIG. 58 is a block diagrams showing an embodiment

of by-product collecting means applicable to the power
20 supply system according to the present invention;

FIG. 59 is a block diagram showing an embodiment
of fuel stabilizing means applicable to the power
supply system according to the present invention;

FIG. 60 is.a block diagram showing an embodiment

25 of the fuel stabilizing means applicable to the power
supply system according to the present invention;

FIG. 61 is an operation conceptual view showing a



supply system according to the present invention; FIG 61 is an operal i06M 2006
conceptual view showing a 2 0 0 O T 2006 22 start-up operation of the

power supply systemaccording to the enmbodinent; FIG 62 is an operation
conceptual view showng a stop operation of the power supply system
according to 5 the enbodinent; FIGS. 63A to 63F are perspective views
schematically showi ng concrete exanples ob2different outside shapes
applicable to the power supply system according to the present invention;

10 FIGS. 64A to 64C are perspective views schematically show ng the

correspondencest gl atupnspepathehween thize ples deipphapes, app iLahl it t he

power supply system according to the present invention and outside shapes
of a general - pus pose ehboddaakneel |; 15 FIGS. 65A to 65H are views
schematically showi ng outside shapes of a fuel pack and a hol der portion
of the power suppl ¥ISyst@miacaar dipey dta drhecdridegit uaimboidwestiowind he
present invention; FIGS. 66A and 66B are a side view and a cross- 20
sectional vi ensshpwngrahiant achablke pane rdetggtablsy s tetr uetaored iofg tdee power
generation nodule and the fuel pack in the power supply system according
to the Z®nbodiweatemPpdSmesZA to 67G are views schematically showing a 25
fuel pack of the power supply system according to the
FIGS. 63A to 63F are perspective views
schematically showing concrete examples of different
outside shapes applicable to the power supply system
according to the present invention;
10 FIGS. 64A to 64C are perspective views
schematically showing the correspondence relationship
between the outside shapes applicable to the power
supply system according to the present invention and
outside shapes of a general-purpose chemical cell;
15 FIGS. ©65A to 65H are views schematically showing
outside shapes of a fuel pack and a holder portion of
the power supply system according to the first
embodiment of the present invention:
FIGS. 66A and 66B are a side view and a cross-
20 sectional view showing an attachable and detachable
structure of the power generation module and the fuel
pack in the power supply system according to the
embodiment;
FIGS. 67A to 67G are views schematically showing a
25 fuel pack of the power supply system according to the

second embodiment of the present invention and outside

shapes of the fuel pack;



second enbodi nent of the present invention and outside shapes of 1 pecfrugs
pack; 2 0 0 O T 2006 23 FIGS. 68A and 68B are a side view and a cross-
sectional view showi ng an attachabl e and detachable structure of the power
generation nodul e and the fuel pack in the power supply system according
to the 5 enbodinent; FIGS. 69A to 69F are views schematically show ng a
fuel pack of the power supply system accozsling to the third enbodi ment of
the present invention and outside shapes of the fuel pack; 10 FIGS. 70A to
70C are views schematically showng an attachable and detachabl e structure

of the power generptéon s®Uubadandnt Beef Hekipackiieh LR ROWRLsSUPP! Y
systemin the enbodinent; FIGS. 71A to 71F are views schematically show ng

a 15 fuel packe©fidhel poier shpplygsyat earaesapdingntodehachipuet h
enbodi nent of the present invention and outside shapes of the fuel pack;
FIGS. 72A to 72Gwreuwe ens sichepaveecabkyegshonbngmodnlat hachabhke rasd
det achabl-e structure of the power 20 generation nodule and the fuel pack in
t he power suppback systEeme spoeedi agpbbdyt hgseérhodnentinkl Go TRei s a
partially cutaway perspective view showi ng a concrete structural exanple
of the entire epowdimenpply system according to the present invention; 25
FIG 74 is a perspective view show ng a structural
FIGS. 69A to 69F are views schematically showing a

fuel pack of the power supply system according to the

third embodiment of the present invention and outside

shapes of the fuel pack;

10 FIGS. 70A to 70C are views schematically showing
an attachable and detachable structure of the power

generation module and the fuel pack in the power supply

system in the embodiment;
FIGS. 71A to 71F are views schematically showing a
15 fuel pack of the power supply system according to the
fourth embodiment of the present invention and outside
shapes of the fuel pack;

FIGS. 72A to 72C are views schematically showing
an attachable and detachable structure of the power

20 generation module and the fuel pack in the power supply
system according to the embodiment;

FIG. 73 is a partially cutaway perspective view
showing a concrete structural example of the entire
power supply system according to the present invention;

25 FIG. 74 is a perspective view showing a structural
example of the fuel reforming portion applied to the

concrete structural example;



exanple of the fuel reformng portion applied to the concrete St5§ﬁbﬁﬁ§%%
exanple; 2 00 0T 2006 24 FIG 75 is a perspective view show ng
structural exanple of the fuel reformng portion applied to the concrete
structural exanmple; FIG 76 is a view showi ng a tendency of changes 5 with
time of an output voltage (el ectronotive force characteristic) in a
gener al - purpose chemcal cell; and FIG 7Z4is a view show ng an

el ectronotive force characteristic in a fuel cell for outputting a
constant voltage. 10 Best Mbde for Carrying Qut of the Invention

Enbodi nents of a powe.suppli Sy YaBRGGAEH RGP sHAE Y esfthdvention
w Il now be described hereinafter wth reference to the acconpanying

drawi ngs. The gpthteugulll eRampQ eMdifCh Heh& RQWHe fiing pbatS)et em accor di ng
to the present invention is applied wll be first explained in conjunction
with the draweppiieBl €5. tha anhckBtar & tearaeptalale dmgne ;showi ng t he
application conformati on of the power supply system 20 according to the
present invention. FaG.eXdnplse,a asieshaowimd|LCSerdderangd dB,charyss  or the
whol e of a power supply system 301 according to the present invention can
be arbitbaril ywathathee¢ td aandutemivew lftagm ((decraratdwePorar exi sti ng
25 electric/electronic device (FIGS. 1A and 1B show a
characteristic) in a general-purpose chemical cell; and
FIG. 77 is a view showing an electromotive force
characteristic in a fuel cell for outputting a constant
voltage.
10 Best Mode for Carrying Out of the Invention
Embodiments of a power supply system according to
the present invention will now be described hereinafter
with reference to the accompanying drawings.
The entire outline to which the power supply
15 system according to the present invention is applied
will be first explained in conjunction with the
drawings.
FIGS. 1A and 1B are conceptual views showing the
application conformation of the power supply system
20 according to the present invention.
For example, as shown in FIGS. 1A and 1B, a part
or the whole of a power supply system 301 according to
the present invention can be arbitrarily attached to
and removed from (see an arrow Pl) an existing
25 electric/electronic device (FIGS. 1A and 1B show a

personal digital assistant: which will be generally

referred to as a "device" hereinafter) DVC which



per sonal
"devi ce"

el ectric/

and

| ater).

di agrans show ng basic

t he

l'iquid fuel

digital assistant: which will be generally referred to 35 43cT 2006
hereinafter) DVC which 2 0 0 O T 2006 25 operates by a
general - purpose primary cell or a secondary cell, as well as a specific

el ectroni c device. The power supply system 301 is configured so
that a part or the whole thereof can be 5 independently portable. To the
power supply system 301 is provided el ectbodes having a positive el ectrode
a negative el ectrode for supplying electric power to the device DVC
at a predeterm ned position (for exanple, a position equivalent to

t he. gener al - puppeserd8 By BRGEneehl -ph rpReeNEAMaGel lceds Wr la be descri bed
The basic structure of the power supply system according to the
present inventiesonihkynewlhe adeselibed alsgdd@Si2ALet2@care bl ock

structures of the power supply systemaccording to

present iavestironicAsiestiewn i MhEl GowdA, i lgowssstup@Eoy syst em 301
according to the present invention roughly includes: a 20 fuel pack (fuel

char gi ng porti oohf26Quiredwsioc it hatpewpe rgemer gtheorwHaled thle rearfsicsn g of a

and/or a gas fuel is charged; a power generation nodule 10 for

gener at i ng el ethdepeparart IFGpOpdwerl egenédloattilen )powsor engiply tsyssedr id0d st at e
(l oad state) of the device 25 DVC based on at | east the power generation
is provided electrodes having a positive electrode and

f uel

FL

10

15

20

25

a negative electrode for supplying electric power to

the device DVC at a predetermined position (for

example,

a position equivalent to the general-purpose

primary cell or secondary cell as will be described

later).

The basic structure of the power supply system

according to the present invention will now be

described.

FIGS. 2A to 2C are block diagrams showing basic

structures of the power supply system according to the

present invention.

As shown in FIG. 2A, the power supply system 301

according to the present invention roughly includes: a

fuel pack (fuel charging portion) 20 in which a power

generation fuel FL consisting of a liquid fuel and/or a

gas fuel is charged; a power generation module 10 for

generating electric power EG (power generation)

according to a drive state (load state} of the device

DVC based on at least the power generation fuel FL

supplied from the fuel pack 20; and an interface

portion

(which will be abbreviated as an "I/F portion"



supplied fromthe fuel pack 20; and an interface portion (which\Mﬂﬁ 028 200
abbreviated as an "I/F portion" 2 0 0 O T 2006 26 hereinafter) 30 provide£
with a fuel feed path or the I|ike for supplying the power generation fuel
FL charged in the fuel pack 20 to the power generation nodule 10. The
respective constituent parts are configured so that 5 they can be coupl ed
with and separated fromeach other (attaclkwabl e and detachable) in an
arbitrary conformation, or they are integrally configured. Here, as shown
in FIG 2A, the I/F portion 30 may be structured independently fromthe

fuel pack 20 andrtheak?cpowan gereriatddn My e, Restgdat Wedne
integrally wth either the fuel pack 20 or the power generation nodule 10

as shown in Fl G8ke2Boandupl yAhlgermat iptaler gdherddforpardd 0reBe-my e
configured to be divided for both the fuel pack 20 and the power

generation 15 dtadthe ThelThack Roctudr ecrof maodr bjdckrandildn movddies cancret el y
descri bed. [First Enbodi nent] (A) Power Generation Mdule 10 20 FIG 3 is a
bl ock di agr am Shewiregpedtiivet coerdtddivremtt mHries pavercqgehiernatedns srodhidte
applied to the power supply systemaccording to the present invention,
and FI G54 is &heyhemat ibe vicew lsidowing) aarsd rsppanataf frdme guoverotdigppl y
system according to this enbodinent. 25 As shown in FIG 3, a power
gener ati on noddlétag@hable and detachable) in an arbitrary
conformation, or they are integrally configured. Here,
as shown in FIG. 2A, the I/F portion 30 may be
structured independently from the fuel pack 20 and the
10 power generation module 10, or structured integrally
with either the fuel pack 20 or the power generation
module 10 as shown in FIGS. 2B and 2C. Alternatively,
the I/F portion 30 may be configured to be divided
for both the fuel pack 20 and the power generation
15 module 10.
The structure of each block will now be concretely
described.
[First Embodiment]
(A) Power Generation Module 10
20 . FIG. 3 is a block diagram showing a first
embodiment of a power generation module applied to the
power supply system according to the present invention,
and FIG. 4 is a schematic view showing a structure of
the power supply system according to this embodiment.
25 As shown in FIG. 3, a power generation module 10A

according to this embodiment constantly autonomously

generates predetermined electric power (second electric



according to this enbodi nent constantly autononously generates
predeterm ned el ectric power (second electric 2 0 0 0 T 2006 272 B00&T )2008y
using a power generation fuel supplied froma fuel pack 20A through an I/F
portion 30A and outputs it as a drive electric power (controller electric
power) for a controller CNT which is included in the device 5 DVC
connected to at |east the power supply sy237em 301 and controls to drive a
| oad LD (an el enent or a nodule having various kinds of functions of the
device DVC). There is provided a sub power supply portion (second power

supply nmeans) ddwéoy butpsihgng pewer aent@aepenatried BOYRLiker f2om a
| at er-descri bed operation control portion 13 which is disposed in the

power gener atibmel npauke2dQAchFonyhearoner bhetponenogeaanabuepuredike 10A
i ncl udes: an operation control portion 13 which operates using electric
power suppliedadramitheesabetSrpowppwenpdkynpeciienr tleandicopbwels the
operation state of the entire power supply system 301; a power generation
portion (firstfpowercenppbyleeaiST “Biwhi dls ihasuaeckeanerhgheatviing nmeans)
provi ded inside according to needs, generates predeterm ned el ectric power
(first 20 el ecPY¢ccponerredytaskinglehstponwer pgorer atippd yf selstesuppli ed from
t he fuel pack 20A through the I/F portion 30A or a specified fuel

conponent ext rak@e@OREBM BhEC PEWEE Gerepst LOn (Roeklangnsuopues moduds at

| east load drjve electric power for driving various kinds of 25 functions
(l oad LD) of t hRVHRYi ¥aTrEvESchhnest o tfynchéons of the device DVC).

There is provided a sub power supply portion (second
power supply means) 11 for outputting power as

10 operating power for a later-described operation control
portion 13 which is disposed in the power generation
module 10A. Furthermore, the power generation module
10A includes: an operation control portion 13 which
operates using electric power supplied from the sub

15 power supply portioh 11 and controls the operation
state of the entire power supply system 301; a power
generation portion (first power supply means) 12 which
has a heater (heating means) provided inside according
to needs, generates predetermined electric power (first

20 - electric power) by using the power generation fuel
supplied from the fuel pack 20A through the I/F portion
30A or a specified fuel component extracted from the
power generation fuel and outputs it as at least load
drive electric power for driving various kinds of

25 functions (load LD) of the device DVC connected to the
power supply system 301; an output control portion 14

which at least controls a quantity of supplied power



power supply system 301; an output control portion 14 which at Igﬂsé
controls a quantity of supplied power 2 0 O O T 2006 28 generati ﬂ@ﬂmﬁo
t he power generation portion 12 and/or controls a tenperature of the ° '
heater of the power generation portion 12 based on an operation control
signal fromthe operation control portion 13; a 5 start-up control portion
15 for at least controlling so as to shibtg (activate) the power generation
portion 12 fromthe standby node to the operati on node capabl e of
generating power based on an operation control signal fromthe operation

control portiogehdra@idna fllt age thHe PRIOIddHE RO LdPpdMaldAge det ection
portion) 16 for detecting a change in a voltage conponent of electric

power (control agbgetr iconpawars of deagdrdidwme eleadid hedtoWergr putted from
t he power generation nodule 10A (the sub power supply portion 11 and the

power 15 gener abiwemr gemieiren ib?) dortite deviasdVGn As dawatdinF|l G 4, the
power generation portion 12 includes: a fuel reformng portion (fuel
reformer) 210a&ohdmrodxisigctailnd monpriedte tegram ateichrf uedn toasip gartior( ly3dr egen)
contained in the power generation fuel FL by 20 utilizing a predeterm ned
ref orm ng reactitentwuph congsydc tpard itdre Jovierr genererts toredntedo IRl el i ed
from the fuel pack 20; and a fuel cell portion 210b for generating
pr edet er mi ned @lsedor isk Iidwelra dftgyvadre)vitite thmve deydroer IMOran/oridrhel 2 oad LD
by an el ectrochem cal 25 reaction utilizing the fuel conponent extracted by
t he from the standby mode to the operation mode capable of
génerating power based on an operation control signal
from the operation control portion 13; and a voltage
10 monitoring portion (voltage detection portion) 16 for
detecting a change in a voltage component of electric
power (control electric power or load drive electric
power) outputted from the power generation module 10A
(the sub power supply portion 11 and the power
15 generation portion 12) to the device DVC.
As shown in FIG. 4, the power generation portion
12 includes: a fuel reforming portion (fuel reformer)
210a- for extracting a predetermined fuel component
(hydrogen) contained in the power generation fuel FL by
20 utilizing a predetermined reforming reaction with
respect to the power generation fuel FL supplied from
the fuel pack 20; and a fuel cell portion 210b for
generating predetermined electric power for driving the
device DVC and/or the load LD by an electrochemical
25 reaction utilizing the fuel component extracted by the

fuel reforming portion 210a.

The fuel reforming portion (fuel reformer) 210a



fuel reformng portion 210a. The fuel reform ng portion (fuel reforner
210a 2 0 0 O T 2006 29 includes: a vapor reform ng reaction port284“3lémﬁ
which receives a fuel forned of alcohol and water in the fuel pack 20
fromthe fuel control portion 14a of the output control portion 14 and
gener ates hydrogen, carbon 5 dioxide as a by-product and a small anount of
carbon nonoxi de; an aqueous shift reacti®®m portion 210Y which causes
carbon nonoxi de supplied fromthe vapor reform ng reaction portion 210X
with water supplied fromthe fuel control portion 14a and/or the fuel cel

10 portion 210haneigenes at£so £arbpdrdi pyi deaandohygdpegesn 2a0d ansehect ed
oxi dation reaction portion 210Z for causing carbon nonoxi de whi ch has not

reacted in theeagiseosisashiél feasédonfpaltohbl2ifY watbroxygeneandel
generates carbon dioxide. Therefore, the fuel 15 reformng portion 210a
supplies to theadket0 cétdm ploetfoal 260hthydr pgenioht anaedfbyheebatpung t he
fuel charged in the fuel pack 20 and perforns detoxication to a snal
anount of generatedoTapboniomnbki ded Fhatraikss hhdrbyeh, cebkbporti on 210b
generates the supply 20 electric power made up of the controller electric
power and t hediwatdelraveaebecproduppwendby asiehd hpdnogenfgasrbwnt h the
hi gh density generated in the vapor reformng reaction portion 210X and

t he aqueous shidnoxedeti an apeePudnsRidy. rescHepa, PrheieperdPYonhésht r ol

portion 13, the out put , ,
causes carbon monoxide supplied from the vapor

reforming reaction portion 210X with water supplied
from the fuel control portion 14a and/or the fuel cell

10 portion 210b and generates carbon dioxide and hydrogen;
and a selected oxidation reaction portion 210Z for
causing carbon monoxide which has not reacted in the
aqgueous shift reaction portion 210Y with oxygen ‘and
generates carbon dioxide. Therefore, the fuel

15 reforming portion 210a supplies to the fuel cell
portion 210b hydrogen obtained by reforming the fuel
charged in the fuel pack 20 and performs detoxication
to a small amount of generated carbon monoxide. That
is, the fuel cell portion 210b generates the supply

20 electric power made up of the controller electric power
and the locad drive electric power by using hydrégen gas
with the high density generated in the vapor reforming
‘reaction portion 210X and the aqueous shift reaction
portion 210Y.

25 Here, the operation control portion 13, the output
control portion 14, the start-up control portion 15 and

the voltage monitoring portion 16 according to this



control portion 14, the start-up control portion 15 and the voltage

nmoni toring portion 16 according to this 2 0 0 0 T 2006 30 enbodi nPCT 2006
constitute systemcontrolling neans in the present invention. Further, the
power supply system 301 and the device DVC according to this enbodi nent
are constituted in such a manner that the supply electric 5 power
outputted fromthe | ater-described power 3Qgeneration portion 12 is conmonly
supplied to the controller CNT and the | oad LD of the device DVC through
a single electrode termnal EL. Therefore, the power supply system 301

according 10 émbbbisennbedhpentuis egntieguedtireibe ncapabking ah towt putting
predeterm ned electric power (load drive electric power) wth respect to

the devi ce DVGresanecteadehoibhe powerhsupplhesysiven 3Qbplivt kautcemdependi ng
on fuel supply or control fromthe outside of 15 the system (other than the
power generatidblneddl eéh&Odevike DU€El apaokdidgand tche sl Embpariteon 3@k. <Sub
Power Supply Portion 11> As shown in FIG 3, the sub power supply portion
11 applied to thespowetedener auchbnanvdnneracbeartdithg tswpr2@ tliesterioodi nent
is configured to al ways autononously generate predeterm ned el ectric power
(second %l ect rPeweporBitpuregdi fa@m shet e tsradesgy ippsr @ower of the power
supply system 301, b{_using the physical or chemcal energy or the |ike of
the power genef&PE&ALLQEI PPEL29NsdgpliSe§oMiemlyhsuppdliegadie ZB& This

el ectric power ,
controller CNT and the load LD of the device DVC

through a single electrode terminal EL.
Therefore, the power supply system 301 according
10 to this embodiment is configured to be capable of
outputting predetermined electric power (load drive
electric power) with respect to the device DVC
connected to the power supply system 301 without
depending on fuel supply or control from the outside of
15 the system (other than the power generation module 10,
the fuel pack 20 and the I/F portion 30).
<Sub Power Supply Portion 11>
As shown in FIG. 3, the sub power supply portion
11 applied to the power generation module according to
20 this embodiment is configured to always autonomously
generate predetermined electric power (second electric
power) required for the start-up operation of the power
supply system 301, by using the physical or chemical
energy or the like of the power generation fuel FL
25 supplied from the fuel pack 20A. This electric power
is roughly made up of electric power El1 and electric

power E2. The power El is constantly supplied as drive



is roughly made up of electric power El and electric power E2. gagﬁpomer
El is constantly supplied as drive 2 0 0 O T 2006 31 electric p CT 2006
(controller electric power) for the controller CNT which is included in
the device DVC and controls the drive state of various kinds of functions
(load Lb) and operating electric power of the operation 5 control portion
13 controlling the operation state of the entire power generation nodul e
10A. The electric power E2 is supplied as start-up electric power
(voltage/electric current) to at | east the output control portion 14 (the

pover gener at i PoFfd Qs MBYoAOrbe1 bAct uded - depgBgpy @RyStpUctures) and
the start-up control portion 15 at the tinme of start-up of the power

gener ati on modider ADA e ASCNT CRRCERL €s Sthdthyeg oh the aubipewsycsaypaly
portion 11, it is possible to excellently apply, for 15 exanple, one

utilizing the electsbshemé cativeastaps of fugkieak! kiHakngrt henpeVSH S
generation fuel FL supplied fromthe fuel pack 20A or one utilizing the

thermal ener gyldd@npey adnd eope f& i eqcel povet cgpbeeat b@nyhwhopbrat Son
i nvol ved by the catalytic conbustion reaction or the 20 |like. Besides, it
is possidble tcapptyl gnertutohi xBngontheldyngnibeenpegytdéonvetstonoacti on
(gas turbine power generation) or the |Iike which rotates a power generator
by using a chatledeptessupevef gaeepateengeadnaei d@AAf uellhELelacktuded in the
fuel pack 20A or a gas pressure 25 caused due to evaporation of the fuel
and generat es power E2 1s supplied as start-up electric power
(voltage/electric current) to at least the output
control portion 14 (the power generation portion 12 may
10 be included depending on structures) and the start-up
control portion 15 at the time of start-up of the power
generation module 10A.
As a concrete structure of the sub power supply
portioﬁ 11, it is possible to excellently apply, for
15 example, one utilizing the electrochemical reaction
(fuel cell) using the power generation fuel FL supplied
from the fuel pack 20A or one utilizing the thermal
energy (temperature diffefence power generation) which
is involved by the catalytic combustion reaction or the
20 like. Besides, it is possible to apply oné utilizing
the dynamic energy conversion action (gas turbine power
generation) or the like which rotates a power generator
by using a charged pressure of the power generation
fuel FL included in the fuel pack 20A or a gas pressure
25 caused due to evaporation of the fuel and generates

electric power, one which captures electrons generated

by metabolism (photosynthesis, aspiration or the like)



el ectric power, one which captures el ectrons generated by netaboligmer 006
(phot osynthesis, aspiration or the like) 2 0 0 O T 2006 32 due to nicro%es
whose source of nutrition is the power generation fuel FL and directly
converts the electrons into the electric power (biochem cal power
generation), one which converts the vibration energy generated by 5 the
fluid energy of the power generation fuel3%L based on the charged pressure
or the gas pressure into the electric power by utilizing the principle of
el ectromagnetic induction (vibration power generation), one utilizing

di scharge fromuddedinhicebbebeshbss POUMRE10rShakirAgiBRANS SHENpBGeR
secondary cell (battery <charger), or a capacitor, one which stores the

electric powefergenel abedf byl eRChas@nairbueny pantepesf ensi Bgetheons
above-descri bed power generation into electric power storing nmeans (for
exanpl e, a secondaryheedélecarld papaci (bt pcasienit powdirsgbaegas)ony, and
others. Each concrete exanple will now be described in detail hereinafter
wi th referencena whieckacconpanysnghedramragson( EnestyySyeneratald Byanpl e of
Sub Power Supply 20 Portion) FIG 5 is a view showng a first structural
exanpl e of t hetlsulf hodresappyyoporhéoponppl geablrettion fhelpdhebageder ation
nodul e according to this enbodinent. Here, the exanple wll be

appropri at el y @5 descehdpedednpeoapunet Pontihet hashersssuceuistof thhe

electric power by utilizing the principle of
electromagnetic induction (vibration power generation),
one utifizing discharge from the unit of electric power

10 storing means such as a'secondary cell (battery
charger), or a capacitor, one which stores the electric
power generated by each constituent part performing the
above-described power generation into electric power
storing means (for example, a secondary cell, a

15 capacitor) and emits (discharges) it, and others.

Each concrete example will now be described in
detail hereinafter with reference to the accompanying
drawings.

(First Structural Example of Sub Power Supply

20 Portion)

FIG. 5 is a view showing a first structural
example of the sub .power supply portion applicable to
the power generation module according to this
embodiment. Here, the example will be appropriately

25 described in conjunction with the structure of the
above-described power supply system (FIG. 3).

In the first structural example, as a concrete



above-descri bed power supply system (FIG 3). In the first structuyral
exanple, as a concrete 2 0 0 O T 2006 33 exanple, the sub power §deF§1m%
portion has a structure of a proton-exchange nenbrane fuel cell adopting
the fuel direct supply system by which the power generation fuel FL
directly supplied fromthe fuel pack 20A is 5 used and the electric power
(second electric power) is generated by 3he el ectrochem cal reaction. As
shown in FIG 5, the sub power supply portion 11A according to this
structural exanple generally includes: a fuel electrode (cathode) 111

consi sting of hmpTar bone ebest podert aupbi ghppredshengkngdseatakytkc fine
particles adhere; an air el ectrode (anode) 1%2 consi sting of a carbon

el ectrode to whi ci predenesnthedge catmbybhe Fuse panti ehepradherge an ion
conductive nenbrane (exchange nmenbrane) 113 interposed between the 15 fuel

el ectrode 111 fansl tdieract sbpplyodesid’. bilewhicht hReppveerggaeeati98nf uel
(for exanpl e, alcohol-based substance such as nethanol and water) charged
in the fuel packl 20A dsrdctéegt sypsuppli édotmothbe fhisel pakb&ctoadeslll, and
oxygen %gs (02) inair is supplied 20 to the air electrode 112. As an
exanpl e of t heazge@dcandchiesi edécteact bonern (sehendublpowercspppky) past i on
(fuel cell) 11A, specifically, when nethanol (CH3OH) and water (H20) are
directly suppl9&eebytefebyueheepbectbdehemicaisregckadneat ed by the
foll owi ng chem cal equation (1), the
As shown in’ FIG. 5, the sub power supply portion
11A according to this structural example generally
includes: a fuel electrode (cathode) 111 consisting of
10 a carbon electrode to which predetermined catalytic
fine particles adhere;.an air electrode (anode) 112
consisting of a carbon electrode to which predetermined
catalytic fine particles adhere; an ion conductive
membrane (exchange membrane) 113 interposed between the
15 fuel electrode 111 and the air electrode 112. Here,
the power generation fuel (for example, alcohol-based
substance such as methanol and water) charged in the
fuel pack 20A is directly supplied to the fuel
electrode 111, and oxygen gas (Op) in air is supplied
20 to the air electrode 112.
As an example of the electrochemical reaction in
the sub power supply portion (fuel cell) 114,
specifically, when methanol (CH30H) and water (H20) are
directly supplied by the fuel electrode 111, as
25 indicated by the following chemical equation (1), the

electron (e”) is separated by the catalysis and the

hydrogen ion (proton; H'*) is generated and passes to



el ectron (e-) is separated by the catalysis and the hydrogen ion &proton;
H+) is generated and passes to 2 0 0 0 T 2006 34 the air el ectrodd 407 2006
side through the ion conductive nenbrane 113. Furthernore, the electron
(e-) is taken out by the carbon el ectrode constituting the fuel electrode
111 and supplied to the load 114 5 (predeterm ned structures inside and
outside the power supply system here, tB@ controller CNT of the device
DVC, the operation control portion 13, the power generation portion 12,

t he out put control portion 14 and the like). It is to be noted that a

smal | anmount 1@hef agar ko cdirededa 10CE)d Ot U Heel d1y HAGRIE HitkR
generated by the catalysis is emtted into air from for exanple, the fuel

el ectrode 111 siederaGd3@i3+ HZQrthehordbe-the @R ctrord 1)e~)On 4 haxehher
hand, when air (oxygen 02) is 15 supplied to the air electrode 112, the
el ectron (e-) ouwhi by tae pasdeth tedtoadiel bt itthet icat alhesifqielt he
hydr ogen ion (H+) which has passed the ion conductive nenbrane 113 and the
oxygen gas (02glectaioder dddt amidt supgdcitedttrertrend osat erl{ H20O) i s gener at ed.
20 6H+ + (3/2)02 + 6e- --> 3H20 ... (2) Such a series of electrochem cal
reacti on8 (chdpirealetegqudmnieshs triic tare § 2))s igreo et dut tie tdrevipoeerent  of
a relatively low tenperature which is approximately a room tenperature.
Here, by col | eGUPRGY 2YSk&fer hEHEQ) e & dtgrldductCNye s dthed datvitdee air
DVC, the operation.control portion 13, the power
generation portion 12, the output control portion 14
and the like). It is to be noted that a small amount
10 of carbon dioxide (COp) other than the hydrogen ion
generated by the catalysis is emitted into air from,
for example, the fuel electrode 111 side.
CH30H + Hy0 — 6HY + 6e™ + CO»p w (1)
On the other hand, when air (oxygen 0Ojp) is
15 supplied to the air electrode 112, the electron (e”)
which has passed the load 114 by the catalysis, the
hydrogen ion (H*) which has passed the ion conductive
membrane 113 and the oxygen gas (0O2) in air react with
each other and water (H»0) is generated.
20 6Ht + (3/2)07 + 6e” — 3H0 w (2)
Such a series of electrochemical reactions
(chemical equations (1) and (2)) proceed in the
environment of a relatively low temperature which is
approximately a room temperature. Here, by collecting
25 water (Hp0) as a by-product generated at the air

.electrode 112 and supplying a necessary amount of water

to the fuel electrode 111 side, it can be reused as a



.electrode 112 and supplying a necessary anount of water to the EPE%

el ectrode 111 side, it can be reused as a 2 0 0 O T 2006 35 source CT 2006
material of the catalysis indicated by the chem cal equation (1), and an
anount of water (H20) previously stored (charged) in the fuel pack 20A can
be greatly reduced. Therefore, the capacity of the fuel 5 pack 20A can be
.consi derably reduced, and the sub power gupply portion 11 can be
continuously operated for a |long period of time in order to supply
predeterm ned electric power. It is to be noted that the structure of

by- product col lseetridag rians: ahieh ol leats pnd 10, gusesy %;byfrfé oduct such
e expl a

as water (H20) generated at the air electrode 112 wll b ined | ater

along with thensimlidaar esfuatctdn e(iin t4iry | ot efmsleserd bagh pomery ., @ener ati on
portion 12. By applying the fuel cell having such a structure %5 to the

sub power supplpfeRdictisarny; id¥e t fehfefdPherml chStfuet Usck 2 aWtcdeaud red
as conpared with other systens (for exanple, the | ater-described fuel
reform ng type ofreelt1geldddudde. stThtaferef the Sabncpopest stppl fugprtion

11A can be sinplified-and 20 m nim zed, and a predeterm ned anount of the
power géner at iparclf 2EA icaralionedncaddnaldled teduded sundovies swippdwer
portion 11A (fuel electrode 111) by the capillary phenonenon through a
- fuel transport spippdy. praoviided 1 ¢dre He FegurinwouSDA dyeontgd ther very
sinple 25 operation, for exanple, coupling the fuel pack 20A with
long period of time in order to supply predetermined
electric power. It is to be noted that the structure
of by-product collecting means which collects and
10 reuses a by-product such as wate; (H20) generated at
the air electrode 112 will be explained later along
with the similar structure in the later-described power
generation portion 12.
By applying the fuel cell having such a structure
15 to the sub power supply portion, since the peripheral
structure is not required as compared with other
systems (for example, the later-described fuel
reforming type fuel cell), the structure of the sub
power supply portion 11A can be simplified and
20 minimized, and a predetermined amount of the power
generation fuel is automatically fed to the sub power
supply portion 11A (fuel electrode 111) by the
capillary phenomenon through a fuel transpoit pipe
~provided to the I/F portion 30A by only the very simple
25 cperation, for example, coupling the fuel pack 20A with

the power generation module 10A, thereby starting and

continuing the power generation operation based on the



t he power generation nodule 10A, thereby starting and continuing&%Ee ?omer
generation operation based on the 2 0 OCT 2M6 36 chem cal equati %:)ﬂms
and (2) nentioned above. Therefore, predeterm ned electric power is always
aut ononmously generated by the sub power supply portion 11A as |ong as
supply of the power generation fuel from5 the fuel pack 20A continues, and
this electric power can be supplied as tBé controller electric power of
the device DVC and the operating electric power of the operation control
portion 13 as well as the start-up electric power for the power generation

portion 12 or dRembeadutputtéontr oll) panti qn)léenkuchier BEBose.in the
above-described fuel cell, since the electric power is directly generated

by utilizing the el ebereches calredecacniiordisilrgthifie powerr generlatdyen fuel
the extrenely high power generation efficiency can be realized. 15 Al so,

t he power geneaatdoombuellycgrnbeatkfieblyi valey sult plowaeed sap ityhe@qraien
generation nodule including the sub power supply portion can be mnim zed.
Mor eover, sinteAvebrabhgnssosuppilyes fattdenpovwgengeateed,t itom Fuedt rfuctur e
can be utilized for extensive devices as 20 simlar to the general - purpose
primary ¢ell ofFheséuehdapgkcelPR. cpptinaesuelndelthiisn etligict rstar potweral
exanpl e, although description has been %iven on only the application of
net hanol as t hé2poRer SyereéLadi 88 thel contsedpieire§ liectmith®@owed! gfadihe20A,

the present invention , _
device DVC and the operating electric power of the

operétion éontrol portion 13 as well as the start-up
electric power for the power generation portion 12 or

10 the output control portion 14. Furthermore, in the
above-described fuel cell, since the electric power is
directly generated by utilizing the electrochemical
reaction using the power generation fuel, the extremely
high power generation efficiency can be realized.

15 Also, the power generation fuel can be effectively
utilized apd the power generation module including the
sub power supply portion can be minimized. Moreover,
since vibrations or noises are not generated, this
structure can be utilized for extensive devices as

20 similar to the general-purpose primary cell or
secondary cell.

In the fuel cell in this structural example,
although description has been given on only the
application of methanol as the power generation fuel

25 supplied from the fuel pack 20A, the present invention
is not restricted thereto, and any of a ligquid fuel, a

liquefied fuel and a gas fuel including at least a



is not restricted thereto, and any of a liquid fuel, a liquefied_fuel and
a gas fuel including at least a 2 0 0 O T 2006 37 hydrogen el emertd O8H 2006
suffice. Specifically, it is possible to use an al cohol-based |iquid fuel
such as nethanol, ethanol or butanol nentioned above, a |I|iquefied fuel
consi sting of hydrocarbon such as 5 dinethyl ether, isobutene, natural gas
(CNG, or a gas fuel such as hydrogen gas7 In particular, it is possible
to excellently apply such a fuel which is in the gas state under
predeterm ned environnmental conditions such as an ordinary tenperature or

a normal 10 pr ﬁ?&h&"o@e\t\{ﬂ@leﬁéﬂ@ iceth fshamitdhe fuglepack 204 o hes sub power
supply portion 11A (Second Structural Exanple of Sub Power Supply

Portion) FIGS. pbAsand e6BoafeeViaeVe 190 Indb s cxeaanthi dLo s T uatdd als exanpl e
of the sub power supply portion applicable to the power generation nodul e

according to mbithaeshodiet®nrnoll prt hetserindegiviugidd alb®xanl e, as a
concrete exanple, the sub power supply portion has a structure 20 as a
power generati dnqdevied Wiiedh cdmisves i qoreefs Suyrdr atrankeorengidie {gas t ur bi ne)
by the pressure energy (charged pressure or gas pressure) of the power
gener ati dn f uekdimethyded tihert, he sfalreit qreeck AT geconV@NG)s, tde alrgase
energy into electric power. 25 As shown in FIGS. 6A and 6B, the sub power
suppl y fuel such as hydrogen gas. 1In particular, it is

possible to excellently apply such a fuel which is in

the gas state under predetermined environmental

conditions such as an ordinary temperature or a normal

10 pressure when supplied from the fuel pack 20A to the
sub power supply portion 11A.

(Second Structural Example of Sub Power Supply

Portion)
FIGS. 6A and 6B are views showing a second
15 structural example of the sub power supply portion
applicable to the power generation module according to
this embodiment.
In the second structural example, as a concrete
example, the sﬁb power supply portion has a structure
20 as a power generation device which drives a pressure
drive engine (gas turbine) by the pressure energy
(charged pressure or gas pressufe) of the power
generation fuel included in the fuel pack 20A and
converts the drive energy into electric power.
25 As showh in FIGS. 6A and 6B, the sub power supply
portion 11B according to this structural example

includes: a movable blade 122a configured in such a



portion 11B according to this structural exanple includes: a novable bl ade
122a configured in such a 2 0 0 O T 2006 38 manner that a plural Rty0Of 2006
bl ades are curved in a predetermned circunferential direction, arranged
in the circunferential direction so as to extend in the substantially
radi al manner and capable of rotation; a 5 power generator 125 which is
directly connected to the center of rotaggon of the novable blade 122a and
converts the rotation energy of the novable blade 122a into electric power
based on the principle of known electronmagnetic induction or piezoelectric

conversion; 10nanhbxednbtade;1221900f bgUbedael SUGh & JRANGY, Lhat a

plurality of blades are curved in an opposite direction fromthat of the

movabl e bl ade d22ae8kondnthecoutemrepentpier ak reicde »f, themywapls bl ade
122a, arranged .substantially radially, and relatively fixed wth 15

respect to thetnevabkeuhkFadent23a; darsketiben seoRls @lo RAEIPON Rl 23 f or
controlling supply of the vaporized power generation fuel (fuel gas) to

the gas turbinsub22antadelypratiithemamviakl ankl adeabl2a and dihe ifdnxed bl ade
122b; and an exhaust control portion 124 for 20 controlling exhaust of the

power geher ati powéuebenbtretorpafsi mgitchr avghiteetdas dankictedl22. tHere, as
to the structure of the sub power supply portion 11B constituted by the
gas turbine 122enthe s@ctrpdatéont odl theombivalE2d land tlPe sexdmalist contr ol
portion 124, the 25 sub Eomer supply portion 11B can be integrated and
converts the rotation energy of the movable blade 122a
into eléctric power based on the principle of known
electromagnetic induction or piezoelectric conversion;

10 a fixed blade 122b configured in such a manner that a
plurality of blades are curved in an opposite direction
from that of the movable blade 122a along the outer
peripheral side of the movable blade 122a, arranged
substantially radially, and relatively fixed with

15 respect to the movable blade 122a; a suction control
portion 123 for controlling supply of the vaporized
power generation fuel (fuel gas) to the gas turbine 122
made up of the movable blade 122a and the fixed blade
122b; and an exhaust control portion 124 for

20 controlling exhaust of the power generation fuel after
passing through the gas turbine 122. Here, as to the
structure of the sub power supply portion 11B
constituted by the gas turbine 122, the suction control
portion 123 and the exhaust control portion 124, the

25 sub powéf subply portion 11B can be integrated and

formed in, for example, a small space on a single

silicon chip 121 by applying micro-fabrication



formed in, for exanple, a small space on a single silicon chip ygglﬂ% 2008
applying mcro-fabrication 2 0 0 O T 2006 39 technique and ot hers

accurul ated by the sem conductor nanufacturing technology and the |ike,
which is a so- called m cromachi ne manufacturing technique. In FIG 6A in
~order to clarify the structure of the gas 5 turbine 122, although the
novabl e bl ade 122a and the fixed bl ade 122b are exposed for the sake of
conveni ence, they are actually covered with a cover provided in the upper
part except for the center of the novable blade as shown in FIG 6B. 10 In

such a sub povescrsupphy @@atb@HeiéBacEQﬁulsﬁéﬁp%gatg% shown hi FL &, 6B,

when the fuel gas with the high pressure obtai y vaporizing the liquid

fuel charged inndiieadtiekingckeinbsogycked €age1ankovaniBR) 15 amibhe fixed
bl ade 122b side toward the novable 15 bl ade 122a side of the gas turbine

122 through tf@lmtmbﬁrﬁmﬂthﬁ)hepﬂéhh@@c_ﬁﬁ%in? vache) ghlkow ef the fuel
gas is generated along the curving direction of the fixed blade 122b, and
the novabl e blBlz 1&2a is ootiatedo thadiphedateskirnedudicr 8t ikpa Byst he
vortex flow, 20 thereby driving the power generator 125. As a result, the
pressur & ener gyudiindel 22el aphBoughcoheembedbilbt ®1 aelkeqriac apawehet hr ough
the gas turbine 122 and the power generator 125. That is, the power.
generation fuefixgplbladeol2he ags swbopedefosuppky spaet bdn 11B according
to this convenience, they are actually covered with a cover
provided in the upper part except for the center of the
movable blade as shown in FIG. 6B. |
10 In such a sub power supply portion 11B, for
example, as shown in FIG. 6B, when the fuel gas with
the high pressure obtained by vaporizing the liquid
fuel charged in the fuel pack 20 is sucked (see arrows
P2) from the fixed blade 122b side toward thé movable
15 blade 122a side of the gas turbine 122 through the
suction control portion 123, a vortex flow of the fuel
gas is generated along the curving direction of the
fixed blade 122b, and the movable blade 122a is rotated
.in a predetermined direction by the vortex flow,
20 thereby driving the power generator 125. As a result,
the preésure energy of the fuel gas is converted into
electric power through the gas turbine 122 and the
power generator 125.
That is, the power generation fuel applied to the
25 sub power supply portion 11B according to this

structural example is sucked in the state of the high-

pressure gas at least when the suction control portion



structural exanple is sucked in the state of the high- pressure gas at

| east when the suction control portion 2 0 O.C T 2006 40 123 i %6@ﬁeam5
and the fuel is sucked into the gas turbine 122, and the novabl e bl ade
122a is rotated in a predetermned direction with a predeterm ned
rotational speed (or a nunmber of revolutions) by flowage of the 5 gas
based on a pressure difference caused wheppgt he exhaust control portion 124
is opened and the gas in the gas turbine 122 is emtted toward the | ower
air pressure side, e.g., outside air having an ordinary pressure, thereby

gener ating preﬂﬁﬁeigiagénéheshaiEhel@ugﬁmﬁ% ISR RS R%W%rt%%gﬁg tor 125. The

fuel gas which has contributed to rotation of the novable ade 122a and

whose pressur e;hasihgen22) ediaednePhesavie S1aLEY 179s Q%e@o%%f%%lahfr%‘l) g s
emtted to the outside of the sub power supply portion 11B 15 through the

exhaust controprpostépnidéd. direcdeshaklivh al Prihe tReWB L geR Al @ Aodul e
10A shown in FIG 3, although description has been given as to the

structure forspkeeciby di aahaegi B rheolueliogas bexFavshqeas) te@ tted
fromthe sub power supply portion 11 to the 20 outside of the power supply

system 301, thgapriessat ohnueptreesure WAL fle@shiieciadskliendled amd may have a
structure for reusing the fuel gas as the power generation fuel in the
power generati@omhpoesti oant2odspowicibn BE4expl apeadd andhe hkoldagwing
enbodi ment. 25 In the sub power supply portion 11B according to
the gas turbine 122 is emitted toward the lower air
pressure side, e.g., outside air having an ordinary
pressure, thereby generating predetermined electric
10 power in the power generator 125.
The fuel gas which has contributed to rotation of
the movable blade 122a and whose pressure has been
reduced (pressure energy has been consumed) is emitted
to the outside of the sub power supply portion 11B
15 through the exhaust control portion 124. Incidentally,
in the power generation module 10A shown in.FIG. 3,
although description has been given as to the structure
for directly discharging the fuel gas (exhaust gas)
emitted from the sub power supply portion 11 to the
20 outside of the power supply system 301,.the present
invention is not restricted theretoc and may have a
structure for reusing the fuel gas as the power
generation fuel in the power generation portion 12 as
will be explained in the following embodiment.
25 In the sub power supply portion 11B according to

this structural example, therefore, the power

generation fuel (fuel gas) FL supplied from the fuel



this structural exanple, therefore, the power generation fuel (fZ§| %ﬁsg
FL supplied fromthe fuel 2 0 0 O T 2006 41 pack 20A does not ne 8 2006
-necessarily have the conbustibility (or the inflanmability) and, in the
structure for directly discharging the fuel gas wutilized for generation of
el ectric power to the 5 outside of the power supply system 301 in
particular,. it is desirable for the powergigeneration fuel to have the

i ncombustibility or the flane resistance and no toxicity when taking

em ssion of the power generation fuel FL as the exhaust gas into

consi derati on. p3@xl norderfcd] Inbt ided$ teall@sss 4,0 sEmihatcthe flame
resisting processing or the detoxication processing is required before

em tting the exbawsktdas 1tieyt heoulrsd denridmid1s POy Qederahione fuel
consi sts of a substance having the conbustibility or including a toxic 15

conmponent. As ismruleusb feowerirsagiily Posdhion kP Beeof g Nggat 0 this
structural exanple, in the structure for generating electric power based
on the pressureteiérzgyl fofr tdendneligaset tdieeduelc gaswonl o passes t hrough
the 20 sub power supply portion 11B (gas turbine 122), and a by-product
(for exabple, waterjde ©idthegemereat ethsly vitdtdmhe3 @l ettt rpehetdebdr y eacti on
in the above- described fuel cell. Thus, when a substance having the
i nconbusti bili iy as des ifdadmee rfesi sthehoeovrrt gen@ation cfegl i so Appye ed as
t he power generation fuel or

the incombustibility or the flame resistance and no

toxicity when taking emission of the power generation

fuel FL as the exhaust gas into . consideration.

10 Incidentally, it is needless to say that the flame
resisting processing or the detoxication processing is
required before emitting the exhaust gas to the outside
if the power generation fuel consists of a substance
having the combustibility or including a toxic

15 component.

As in the sub power supply portion 11B according
to this structural example, in the structure for
generating electric power based on the pressure energy
of the fuel gas, the fuel gas only passes through the

20 sub power supply portion 11B (gas turbine 122), and a
by-product (for example, water) is not generated as
with the electrochemical reaction in the above-~
described fuel cell. Thus, when a substance having the
incombustibility or the flame resistance but no

25 toxicity is applied as the power generation fuel or

when there is adopted a structure for performing the

flame resisting processing or the detoxication



when there is adopted a structure for performng the flane resisting
processing or the detoxication 2 0 0 O T 2006 .42 processing beforgegcT 2006
emtting the power generation fuel to the outside of the power supply
system 301 even if the power generation fuel is a substance having the
flame resistance or the toxicity, it is not necessary to 5 provi de neans
. for collecting the exhaust gas. By applyiag the power generation device
“having such a structure to the sub power supply portion, as simlar to
the first structural exanple nentioned above, the power generation fuel

with the high pressskeni0pifegle @as)k thlnLahde R odicald Yo f egid0 the sub
power supply portion 11B (gas turbine 122) through the I/F portion 30A by

only the very shapbetepekatdforhd power GUHPING fdreed Usd1 paedn 20A wid h the
power generation nodule 10A, and the power generation operation can be 15

started and copbtivanedenAlraa,icpr edetlering ne @ AEAdE hPOWRF ©an Head Ways
aut ononously generated by the sub power supply portion 11B as | ong as
supply of the pemestagererat ithre fueedidhltcontd nkesiot hesedysstpplyi ng this
el ectric power to predeterm ned structures inside and 20 outside the power
supply system BOQVi@FhimednSt figot wcdll efxaingg echof Stim PowegaSupply  Portion)
FIGS. 7A to 7C are views showing a third structural exanple of the sub
power supply porti oRY25radiineabite tkovdie goveragemer dé¢vdre ninglal g accor di ng
to such a structure to the sub power supply portion, as
similar to the first structural example mentioned
above, the power generation fuel with the high pressure
10 (fuel gas) FL can be automatically fed to the sub power
supply portion 11B (gas turbine 122) through the I/F
portion 30A by only the very simple operation, i.e.,
coupling the fuel pack 20A with the power generation
module 10A, and the power generation operation can be
15 started and continued. Also, predetermined electric
power can be always autonomously generated by the sub
power supply portion 11B as long as supply of the power
generation fuel FL continues, thereby supplying this
electric power to predetermined structures inside and
20 outside the power supply system 301.
(Third Structural Example of Sub Power Supply
Portion)
FIGS. 7TA to 7C are views showing a third
structural example of the sub power supply portion
25 applicable to the power generation module according to

this embodiment.

In the third structural example, as a concrete



this enbodinment. In the third structural exanple, as a concrete 2 000 T
2006 43 exanple, the sub power supply portion has a structure zdéoﬁTpEmbr
generation device which drives a pressure drive engine (rotary engine) by
the pressure energy (charged pressure or gas pressure) of the power 5
generation fuel FL charged in the fuel pack 20A and converts the drive
energy into electric power. As shown in thg drawi ngs, the sub power supply
portion 11C according to the third structural exanple includes: a housing
131 having an operation space 13la 10 whose cross section is substantially

elliptical; a &éph@pld32tnhi el @balkes sARHRM R Ged Hashafde A33 Al ong the

inner wall of the operation space 131la and™ has a substantially triangular

Cross section;aénd powp@WgkngeRehahoeiitle SHWH Hined |y Hawested to the
15 central shaft 133. Here, as to the structure of the sub power supply

portion 11C, tdeisebepgwee Supplyy poigting) bLC tdan de ddifregrafad,and formed
in, for exanple, a small space of the mllinmeter order by applying the
m cromachi ne manbiéagedr pmg stseakniogugaas p2@ ssiurd)aroft aleagowerbodi ment
menti oned above. In the sub power supply portion 11C having such a
structur®, thegeperation fpade F13thargemniint dimed il pacultrmandrial |y
ordinary tenperature. Wien the fuel is charged in the liquid forminto the
oper ati on spacecRBeI8satheomrave gineray3data red fatetid pomegpori zed and
| As shown in the drawings, the sub power supply
portion 11C according to the third structural example
includes: a housing 131 having an operation Space 131a
10 whose cross section is substantially elliptical; a
rotor 132 which rotates around a central shaft 133
along the inner wall of the operation space 13la and
has a substantially triangular cross section; and a
power generator (not shown) directly connected to the
15 central shaft 133. Here, as to the structure of the
sub power supply portion 11C, the sub power supply
portion 11C can be integrated and formed in, for
example, a small space of the millimeter order by
applying the micromachine manufacturing technique as
20 similar to each embodiment mentioned above. |
In the sub power supply portion 11C having such a
structure, the operation space 13la is maintained at a
substantially ordinary temperature. When the fuel is
charged in the liquid form into the operation space
25 131a from an inlet 134a, the fuel is vaporized and

expanded, and a difference in atmospheric pressure is

generated in respective operation chambers formed by



expanded, .and a difference in atnospheric pressure is generated in
respective operation chanbers forned by 2 0 OCT 2006 44 the i nn@rd o0&t |opef
the operation space 131a and the rotor 132 by controlling the outlet 134b
side to a low pressure, e.g., an ordinary pressure. As shown in FIGS. 7A
to 7C, the inner periphery of the rotor 132 is 5 rotated al ong the outer
peri phery of the central shaft 133 with the pressure of the fuel gas by
flowage of the vaporized fuel gas fromthe inlet 134a to the outlet 134b
(arrows P3). As a result, the pressure energy of the fuel gas is converted

into the rotatigeal cher gy of 0 dhe sentral shart 133, and {hen convert ed

into electric power by the power genera tral shaft

135, e, as tBedbowals GRNRIAG0ARM] Sh Bl S Slauclyal el 1t

is possible to excellent app power  gener ator

principle of, gr@ssugleecty qragngt iocrcii’}gé%fi ar, Al ezogl egtri ¢ conversion

as simlar to the second structural exa mentioned above. Inmthis

structural exappbe. FANGR el @res 3o R0 HIM QY g the Sféﬁgf %%i f%;s

generating electric power based on the pressure ‘energy of t

the fuels gas eslkytpass@eAtAID e RWEFy PR Ye RALE O t o
(operation space 131a in the housing 131) in order to generate electric

power, and henté3t he thuahegasedees 2% Naihdemt I GNLAPFSardhygdaye dhe
conmbustibility (or
vaporized fuel gas from the inlet 134a to the outlet
134b (arrows P3). As a result, the pressure energy of
the fuel gas is converted into the rotational energy of

10 the central shaft 133 and then converted into electric

power by the power generator connected to the central
shaft 133.
Here, as the power generator applied to this
structural example, it is possible to excellently apply
15 a power generator using the known principle of, e.g.,
electromagnetic induction or piezoelectric conversion

as similar to the second structural example méntioned
above. |
In this structural example, since there is also
20 empléyed the structure for generating electric power
based on the pressure energy of the fuel gas, the fuel
gas only passes through the sub power supply portion
11cC (dperation space 13la in the housing 131) in order
to generate electric power, and hence the fuel gas does
25 not need to neéessarily have the combustibility (or
inflammability) as the power generation fuel. It is

possible to excellently apply the fuel gas as long as



inflammabi lity) as the power generation fuel. It is possible to

excel lently apply the fuel gas as long as 2 0 0 O T 2006 45 it i&0ACT 2006
subst ance whi ch beconmes the high-pressure fuel gas that is vaporized and
expanded to a predeterm ned cubic volunme at |east under predeterm ned
environmental conditions such as an ordinary tenperature or an 5 ordinary
pressure when supplied to the sub power supply portion 11C. By applying

t he power generation device having such a structure to the sub power
supply portion, therefore, as simlar to each enbodi ment nentioned 10

above, the hi gll'tpries's%”ﬁlﬂéoé’@{c@ewr}?{&txik?@c&ﬂ'{'gé '&fléjekh:i%gza%}egglflké fuel

automatically fed to the sub power supply portion peration space

131a) t hrough ae Idhfac BOY Lt 30A bYa 08l b litsuer¥o sk MBLeaopetALhon. 1. e,

coupling the fuel pack 20A with the power generation 15 no d

the. pover genenMilon IRSkAtd oM &8 benast apt €4 8L £RBL T BHEUroAhSQr a1
predeterm ned electric power can be always autononously generated by the

sub power suppldhdiaiidran shiléh ass | #Mgo 281 54PP! Yebe ERELPOVEE ageneration
fuel FL continues, thereby supplying the 20 electric power to predeterm ned

structur &s i nsicdtelianty qusd slerd hehpowetpsuped ytSyshens 30 lpohEpUstpply
Structural Exanple of Sub Power Supply Portion) FIGS. 8A to 8C are

schemati ¢ strugantalornvilEMs. 25 showing a fourth structural exanple of the
sub power
By applying the power generation device having
such a structure to the sub power supply portion,
therefore, as similar to each embodiment mentioned
10 above, the high-pressure power generation fuel (fuel
gas) FL is automatically fed to the sub power supply
portion 11C (operation space 13la) through the I/F
portion 30A by only the very simple operation, i.e.,
coupling ﬁhe fuel pack 20A with the power generation
15 module 10A, and the power generation operation can be
started and continued. Also, predetermined electric
power can be always autonomously generated by the sub
power supply portion 11C as long as supply of the power
generation fuel FL continues, thereby supplying the
20 electric power to predetermined structures inside and
outside the'power supply system 301.
(Fourth Structural Example of Sub Power Supply
Portion)
FIGS. BA to 8C are schematic structural views
25 showing a fourth structural example of the sub power
supply portion applicable to the power generation

module according to this embodiment.



supply portion applicable to the power generation nodule according to this
enbodiment. 2 0 0 O T 2006 46 In the fourth structural exanple, 228 G£T 2006
concrete exanple, the sub power supply portion has a structure as a power
generation device which generates electric power by thernoelectric
conversi on power generation 5 utilizing a difference in tenperature caused
due to generation of the thermal energy béased on the catalytic conbustion
reaction of the power generation fuel FL charged in the fuel pack 20A. As
shown in FIG 8A the sub power supply portion 10 11D according to the

fourth structural exanphe basr@h strueturgl0kxanpampersat W eddidderence
power generator generally including: a catalytic conbustion portion 141

for generatingetdrepideromé sabrpgywby suppeot ppgtibe hpewar sgenetatieon fuel
FL to catalytic conbustion; a 15 fixed tenperature portion 142 for hol di ng
a substantialdy dipedet egpeeabtiion dadiaect hiadwbelgetieriatesceneetsiian

el ement 143 connected between first and second tenperature ends, the

catal yti c conbeswéonby pohernnelgttbecngodetesiionegoasrt kenkiresti ohenper at ur e
20 end and the fixed tenperature portion 142 as the second tenperature
end. Her®, as shbWzindFaGligBerehee thetappegetiire comvsedsidor &oenent 143
has a structure that ends of two types of sem conductors or nmetals (which
will be referréePeeasonnefakngr thREMPiIlk 6neZg Yhbpsiesane t heocattiad védice of

conveni ence) Nﬁl%gd MB are _ ,
compbustion reaction of the power generation fuel FL

charged in the fuel pack 20A.
As shown in FIG. 8A, the sub power supply portion
10 11D according to the fourth structural example has a
structure of a temperature difference power generator

generally including: a catalytic combustion portion 141

for generating the thermal energy by subjecting the
power generation fuel FL to catalytic combustion; a

15 fixed temperature portion 142 for holding a
substantially fixed temperature; and a thermoelectric
conversion element 143 connected between first and
second temperature ends, the catalytic combg?tion
portion 141 being determined as the first temperature

20 end and the fixed temperature portion 142 as the second
temperature end. Here, as shown in FIG. 8B, thé
thermoelectric conversion element 143 has a structure
that ends of two types of semiconductors or metals
(which will be referred to as "metal or the like"

25 hereinafter for the sake of convenience) MA and MB are
joined to each other (for example, the metal or the

like MB is joined to the both ends of the metal or the



joined to each other (for exanple, the nmetal or the |like MBis 5P6Qﬁ?

t he both ends
respective joi

of the nmetal or the 2 0 0 O T 2006 47 like MA) an
nt portions Ni and N2 are respectively connected to the

catal ytic conbustion portion 141 (first tenperature end) and the fixe
tenperature portion 142 (second tenperature end). The 5 fixed tenperat
portion 142 has, for exanple, a structure7ythat it is constantly expos

outside air t
DVC to which t

substantially {ixedvdd heEPeeabuLe:vAS A dheAttiHUN efhd he

hrough an opening portion or the like provided to the d
he power supply system 301 is attached and mai ntains a

supply portion 11D consisting of the il'lustrated tenperature differen
power gener at oresp&csiellgr chinceaeh erbadidTentt S onegdRRAe the s

power supply

portion 11D can be integrated and formed in a small 15 s

o6

d

ure
ed to
evi ce

power

ce
ub
pace

by applying thpostteamaghi néirsrutaaiveraig rd @GR QURs dhe tihigesub power
supply portion 11D having such a structure, as shown in FIG 8C, when
power gener at t empénekufeopbustiionn 19as)( sdcaargatbdrmatihie fairl) 20 pack 20A
is supplied to the catalytic conbustion portion 141 through the I/F
portion 30A, héakefdstegerendtee ppritiercdisd Has, darbusiamngileg,eaction,

t enper at ure of

the catal ytic conbustion portion 141 (first tenperatur

end) is increaseductnrehshatthert 25 leamd tagitrige exipe fadkemb tearzardat urier

portion 142 is

10

15

20

25

through an opening portion or the like provided to the
device DVC to which the power supply system 301 is
attached and maintains a substantially fixed-
temperature. As to the structure of the sub power
supply portion 11D consisting of the illustrated
temperature difference power generator, as similar to

each embodiment mentioned above, the sub power supply
portion 11D can be integrated and formed in a small
space by applying the micromachine manufacturing
technique.

In the sub power supply portion 11D having such a
structure, as shown in FIG. 8C, when the power
generation fuel (combustion gas) FL charged in the fuel
pack 20A is supplied to the catalytic combustion
portion 141 through the I/F portion 30A, heat is
generated by the catalytic combustion reaction, and a
temperature of the catalytic combustion portion 141
(first tempefature end) 1s increased. On the other
hand, since the fixed temperature portion 142 is
configured to maintain its temperature substantially

constant, a difference in temperature is generated

t he

and a
e



configured to maintain its tenperature substantially constant, a
difference in tenperature is generated 2 0 0 O T 2006 48 betmeenZDHHﬁ 2006
catal ytic conbustion portion 141 and the fixed tenperature portion 142
Then, predetermined electronotive force is generated and el ectric power is
produced by the Seebeck effect in the thernoelectric 5 conversion el ement
143 based on this difference in tenperatusge. Specifically, in cases where
a tenperature in the first tenperature end (joint portion Nl) is defined
as Ta and that in the second tenperature end (joint 10 portion N2) as Tb

(<Ta), if a dibéewengethe! waeniihe c MRIAWEDA ad 1B is,smald . a

voltage of Vab = Sab X (Ta-Tb) is generated between output termnals Ca

and Ob shown i AikeG t8RBpeilarercSardanet asia realati Ve roseahack roef ficient
of the nmetals or the Iike MA 15 and MB. By applying the power generation

devi ce having elachramstivet fioe ceo ilsheyesidr aeuerarslRRlacRard ikdler is
therefore, as simlar to each structural exanple nentioned above, the
pover gener ati pnofluekd( @yl ithei $e2belciele fffecer liirguefd athdmele ctarigas fuel)
is automatically fed to the sub power supply portion 11D (catalytic
combustion por €porMer4ipnt keleomghntt e 3| Masequbrdr amiZ0A if eardned him very
sinple operation, i.e., coupling the fuel pack 20A with the power
generation 25 hBBBPEALGAS-the thermal energy invol ved by the

Specifically, in cases where a temperature in the
first temperature end (joint portion N1) is defined as
Ta and that in the second temperature end kjoint

10 portion N2) as Tb (<Ta), if a difference between the
temperatures Ta and Tb is small, a voltage of Vab =
Sab X (Ta-Tb) is generated between ocutput terminals Oa
and bb shown in FIG. 8B. Here, Sab denotes a relative
Seebeck coefficient of the metals or the like MA

_15 and MB.

By applying the power generatibn device having
such a structure to the sub power supply portion,
therefore, as similar to each structural example
mentioned above, the power generation fuel (a liquid

20 fuel or a liquefied fuel or a gas fuel) 1is
automatically fed to the sub power supply portion 11D
(catalytic combustion portion 141) through the I/F
portion 30A by only the very simple operation, i.e.,
coupling the fuel pack 20A with the power generation

25 module 10A, the thermal energy involved by the

catalytic combustion reaction is generated, and the

power generation operation by the temperature



catal ytic conbustion reaction is generated, and the power generation
operation by the tenperature 2 0 0 O T 2006 49 difference power ggngEatfs
can be started and continued. Al so, predeterm ned electric power can be
al ways aut ononmously generated by the sub power supply portion 11D as |ong
‘as supply of the power generation 5 fuel FL continues, thereby supplying
this electric power to predetermned stryetures inside and outside the
power supply system 301. Although description has been given as to the
tenperature di fference power generator which generates 10 electric power

by the Seebeckqelect based iy aldl A ENGE | T4 SREralyrg, bet veen 1 he

catalytic conpbustion portion 1 an I Xxed tenperature portion 142 in

this structuralbogxamplke. the 4 esalyed MBI LT S-0Lc fﬁ&ﬁ%ﬁl cl g Jsé"ereto

and may have a 15 structure that "el ectric power 1s generated based on the

t her mi oni ¢ -em ssuagspa@ﬂmé@w Wiy dv & 18) agld A, gcf»?eExg;E’& £, from

the nmetal surface by heating the  netal. (Fifth Structur e of Sub

Power Supply 28rPathi anp RlsCS.orfA 8Nt @} B i ens shawd ngefe £4 £ 1dh
structural exanple of the sub power supply portion applicable to the power

generati®n nodguelageordinig s, t hitfe esbpdumityidd dmid herdddifr structura
exarrpl e, as a concrete
power to predetermined structures inside and outside
the power supply system 301.
Although description has been given as to the
temperature difference power generator which generates
10 electric power by the Seebeck effect based on a
difference in temperature between the catalytic
combustion portion 141 and the fixed temperature
portion 142 in this structural example, the present
invention is not restricted thereto and may have a
15 structure that electric power is generated based on the
thermionic emission phenomenon by which free electrons
are emitted from the metal surface by heating the
metal.
(Fifth Structural Example of Sub Power Supply
20 Portion)
| FIGS. 9A and 9B are views showing a fifth
structural example of the sub power supply portion
applicable to the power generation ﬁodule according ﬁo
this embodiment.
25 In the fifth structural example, as a concrete
example, the sub power supply portion has a structure

as a power generation device which generates electric



exanpl e, the sub power supply portion has a structure as a power
generation device which generates electric 2 0 0 0 T 2006 50 powey gby 2006

t hernoel ectric conversion power generation wutilizing a difference in
tenperature caused when the power generation fuel (liquid fuel) FL charged
in the fuel pack 20A absorbs the thermal energy based on the 5
evaporation reaction. As shown in FIG 9Aggthe sub power supply portion

11E according to the fifth structural exanple has a structure of a
tenperature difference power generator generally including: a heat and

col d hol di ng pgebenpl0 thelrden Lalding hfat-andh Rl F ealdaed {y, absor bing

the thermal energy en the power generation fuel” (I uefied]TueI in

particular) FLut$1Yapeay zedi rddriomed rermaipd M@ Rordd e dl3a dPrehe
mai ntai ning a substantially fixed tenperature; and a thernoel ectric

conversion 15 gbeaengehedtamrecied batmren fdiust) and secopd temmerature
ends, the heat and col d holding. portion 151 being determned as a first

tenperature enduahdphleg& 2f0iaX @ stoame reddirthoidll ahebdR, ass dde seaad
tenperature end. Here, the thernpelectric conversion elenent 153 20 has

t he strugture egapvakenion adadraticshown in the fourth structural exanple
(see FIG 8B) nentioned above. Mreover, the fixed tenperature portion 152
is configured to mdisntsdiavra iIsubSt@ntz) | yhe i xed povernpeswatple doyrtiedmg
brought into contact with or 25 exposed to other areas inside and outside
t he power 11E according to the fifth structural example has a
sfructure of a temperature difference power generator
generally including: a heat and cold holding portion
10 . 151 for holding heat and cold realized by absorbing the
thermal energy when the power generation fuel
(liguefied fuel in particular) FL is vaporized; a fixed
temperature portion 152 for maintaining a substantially
fixed temperature; and a thermoelectric conversion
15 -element 153 connected between first and second
‘temperature ends, the heat and cold holding portion 151
- being determined as a first temperature end and the
fixed temperature portion 152 as the second temperature
end. Here, the thermoelectric conversion element 153
20 has the structure equivalent to that shown in the
fourth structural example (see FIG. 8B) mentioned
above. Moreover, the fixed temperature portion 152 is
configured to maintain a substantially fixed
temperature by being brought into contact with or
25 exposed to other areas inside and.outside the power

supply system 301. Incidentally, as to the structure

of the sub power supply portion 11E consisting of the



supply system 301. Incidentally, as to the structure of the sub power
supply portion 11E consisting of the 2 0 0 O T 2006 51 tenperatRedCT 204
di fference power generator shown in the draw ngs, the sub power supply
portion 11E is integrated and fornmed in a snmall space as simlar to each
structural exanple nentioned above. 5 In the sub power supply portion 11E
havi ng such a structure, as shown in FIG>19B, when the power generation
fuel (liquefied fuel) FL charged in the fuel pack 20A under a

predeterm ned pressure condition is supplied to the sub power supply
portion 11E thieughkraQ utriee di/fE egemndeop @A ayehdraansf exhach tin prieslet er mi ned
environnmental conditions such as an ordinary tenperature or an ordinary
pressure, the PeAEENIGen&hat st weleFlsupp Magoritzech IAE tis s noment, the
thermal energy is absorbed fromthe circunference, and 15 a tenperature of
the heat and cél8cH&REIER ap6t fiogmersin i Imadelr exthaddn ashes iotthierr Hamd, si nce
the fixed tenperature portion 152 is configured to maintain its

t enper at ure suBEFBNEILEMCEUEGs C&HPlE deTteransk ahevea.enperature is
generated between the heat and cold 20 hol ding portion 151 and the fixed
tenperatUre porti onInl§%.e FiSh PYedd st R heRP 1 et rlioibtharel idr gech s

generated and electric power is praduced by the Seebeck effect in the
t her noel ectri c%BHSéP&%na& e“rl?@ﬁ’t% 183 FlifrsetPorfhah $hE Hs®nce in

;gge:r ature, aaeﬁiarrﬁaltﬁront %u2e§ t(flel qfuoe%rite% sft ureUﬁt %Lalch%xr%rgpc{ einrretnl;[.ei Ofnueedl
pack 20A under a predetermined pressure condition is
supplied to the sub power supply portion 11E through

10 the I/F portion 30A and transferred to predetermined
environmental conditions such as an ordinary
temperature or an ordinary pressure, the power
generation fuel FL is vaporized. At this moment, the
thermal enérgy is absorbed from the circumference, and

15 a temperature of the heat and cold holding portion 151
is lowered. On the other hand, since the fixed
temperature portion 152 is configured to maintain its
temperature substantially constant, a difference in
temperature is generated between the heat and cold

20 holding portion 151 and the fixed teméerature portion

- 152. Then, predetermined electromotive force is
generated and electric power is produced by the Seebeck
effect in the thermoelectric conversion element 153
based on this difference in temperature, as similar to

25 - the fourth structural example mentioned above.

By applying the power generation device having

such a structure to the sub power supply portion,



‘By appl yi ng the power generation device having such a structure ﬁgotﬁemﬁéjb
power supply portion, 2 0 0 O T 2006 52 therefore, as simlar to aé:
structural exanple nentioned above, the power generation fuel (liquefied
fuel) FL is automatically fed to the sub power generation portion 11E
through the I/F portion 30A by 5 only the very sinple operation, i.e.,
coupling the fuel pack 20A with the powers5mgenerati on nodul e 10A, the
thermal energy is absorbed by the vaporization reaction to produce heat
and cold, and the power generation operation by the tenperature difference

power gener at orthkrecfrrdie =t ag 1l @nde 6 084 ERNUSErudt §Pa1PERERLEENT Ned
el ectric power can be al ways aut ononously generated by the sub power

suppl y porti onmeHE iasmddrapase suppt ypofer t fenppael ogepgeat i 0nghuel e L
continues, thereby supplying this electric power to predetermned 15
structures i nsifdelandloutsiale: ¢ret poakly stippl yo syst eab3Pdwekn this
structural exanple, although description has been given as to the

t enperature di foesreardel poverrt yemel BE othmbiigh geael AFepoet echr BoApower by
t he Seebeck 20 effect based on a difference in tenperature between the
heat and>col d K&1H i oranors sl enebehet f oxedi - ¢ enpeoapiii rgpohei Huel52,
the present invention is not restricted thereto and nay have a structure
for generatin®@%edt ¢ ifdheind R BIEPHRr 2 hitemni badel2518Ai sshen

phenonenon. )
thermal energy is absorbed by the vaporization reaction

to produce heat and cold, and the power generation
operation by the temperature difference power generator
10 can be starﬁed and continued. Also, predetermined
electric power can be always autonomously generated by
the sub power supply portion 11E as long as supply of
the power generation fuel FL continues, thereby
supplying this electric power to predetermined
15 structures inside and outside the power supply
system 301.

In this structural example, although descfiption
has been given as to the temperature difference power
generator which_génerates electric power by the Seebeck

20 effect based on a difference in temperature between the
heat and cold holding portion 151 and the fixed
temperature portion 152, the present invention is not
restricted thereto and may have a structure for
generating electric power based on the thermionic

25 emission phenomenorn.



0 0T 2006 53 (Sixth Structural Exanple of Sub Power Supply Portion
élg. 10 is a vieM/sgomﬁng a sixth structural exanple of the sub db&éWT H%B
supply portion applicable to 5 the power generation nodule according to
this emnmbodinent. In the sixth structural exanple, as a concrete exanple,
the sub power supply portion has a structure as a power generation device
whi ch generates electric 10 power by utilisdng the biochem cal reaction
relative to the power generation fuel charged in the fuel pack 20A. As
shown in FIG 10, the sub power supply portion 11F according to the sixth

, . e . 7 ch
structural exanpl e geetdt | ¥ rheehHgdesExanbl 8- 64! sURephapk 461,ip whic
m crobes or a n?S bi ocatal yst (which w | %e referred to as ﬁ%Pc?obes or

the |ike" hereiPoafttiem)f or the sake of convenience) BIO which grow with the
power generation fuel as a source of nutrition is stored; and an anode
side el ectrode 16l&hd B0 cas hadeiswdehelheryrodei tbabsprauidediin the 20
bi o-culture tank 161. In such a structure, by supplying the power

generation fuelexRmpfleomft Hed umib packe 2040p Ty opght L1 be AhF1 OS] One S0A,

met aboli smand the |ike (biochem cal reaction) such as aspiration by the
i crobesor t h&he pewWBIO dengratiuwe dndadudieadior @bng ut 6 ut i § ank 161 and the
electron (e-) is generated. Capturing this electron by the anode side

el ectrode 1618™C44 181 n predeterm ned el ectric power from

In the sixth structural example, as a concrete
example, the sub power supply portion has a structure
as a power generation device which generates electric

10 power by utilizing the biochemical reaction relative to
the power generation fuel charged in the fuel pack 20A.

As shown in FIG. 10, the sub power supply portion
11F according to the sixth structural example generally
includes: a bio-culture tank 161 in which microbes or a

15 biocatalyst (which will be referred to as "microbes or
the like" hereinafter for the sake of convenience) BIO
which grow with the power generation fuel as a source
of nutrition is stored; and an anode side electrode
l6la and a cathode side electrode 161b provided in the

20 . bio-culture tank 161. In such a structure, by
supplying the powér generation fuel FL from the fuel
pack 20A through the I/F portion 30A, metabolism and
‘the like (biochemical reaction) such as aspiration by
the microbes or the like BIO is produced in the bio-

25 culture tank 161 and the electron (e~) is generated.
Capturing this electron by the anode side electrode

16la can obtain predetermined electric power from



: O T 2006 54 output terminals OGa and Cb. By applying the power _
Sege?ation devi ce havigg such a structure to the sub power supplyfﬁémﬂlyﬂi
therefore, as simlar to each structural exanple 5 nentioned above, the
power generation fuel FL which can be a source of nutrition for the
mcrobes or the like BIOis automatically fed to the sub power supply
portion 11F (bio-culture tank 161) throughrthe I/F portion 30A by only the
very sinple operation, i.e., 10 coupling the fuel pack 20A with the power
generation nodule 10A, and the power generation operation by the

. : . : : . Al so
bi ochem cal reagtdft Afeddiendd crobes . Profhe like BIOis started. ,
pr edet er m ned eléﬁtric‘%omer can be always autononously generated as | ong

~as supply of the 15 movwesy oengs athon, syt SQHékgyﬁén EQQEGQYBiggﬁéngaeﬁhis

el ectric power to predeterm ned structures”Inside and outsi

suppl'y system 3@kh lan dtheudi 0eherd cale a5t H OGP ig%ﬁlﬁfcgg%gfggr ating

el ectric power by utilizing photosynthesis by the obées of the like

Bl O predet er nithedefloact f i £ POWRT1a £ &b b@a&@nﬁﬁﬁlé{é{r%ﬂté%?%g@fé' y generat ed
and supplied by adopting, for exanple, a structure that t outside Iight

can enteb thr ougn tareee ra gy POrtid pdie t ﬁékﬁti@ﬁofﬁgdeﬁOW%%§WQ§%5CE
DVC to which the power supply 25 system 301 is attached. 2 0 6 55
be a source of nutrition for the microbes or the like
BIO is automatically fed to the sub power supply
portion 11F (bio-culture ténk l6l) through the I/F
portion 30A by only the very simple.operation, i.e./

10 coupling the fuel pack 20A with the power generation
module 10A, and the power generation operation by the
biochemical reaction of the microbes or the like BIO is
started. Also, predetermined electric power can be
always autonomously generated as long as supply of the

15 power generation fuel continues, thereby supplying this
electric power to predetermined structures inside and
outside the power supply system 301.

In the biochemical reaction, in case of generating
electric power by utilizing photosynthesis by the

20 microbes or the like BIO, predetermined electric power
can be constantly autonomously generated and supplied
by adopting, for example, a structure that the outside
light can enter through an opening portion or the like
provided to the device DVC to which the power supply

25 system 301 is attached.



Seventh Structural Exanple of Sub Power Supply Portion) FIGS. 11A and 11B
gre vi ews showi ng a sevgﬁth structural exanple of the sub power su .ﬁ§ 2006
portion 5 applicable to the power generation nodule according to this
enbodi ment. In the seventh structural exanple, as a concrete exanple, the
sub power supply portion has a structure as a power generation device
which converts the 10 vibration energy progiced by fluid novenment of the
power generation fuel supplied fromthe fuel pack 20A into electric power.
As shown in FIG 11A, the sub power supply portion 11G according to the

seventh structural q@%ngﬁtﬂwgifhcgé dﬁggﬂéfeagf?$a?o§|§%§tgﬁ omer

generator generally -including: a rical 0scl
configured in $uehidnynner that at Ieast its one end side can OSCI!|ate
when the power generation fuel consisting of a liquid or gas noves in a

predeterm ned 20 di s o ARSI B0 £hECH OBUDEL) En§OL! 073, P OVI ded at
its oscillation end 171a; and a stator 172 which is serted’ into this

oscillator, hastaupeumierixaragnetor e P5@yigiofd S0 @19 Peropppsed to the
electronagnetlc coil 173 and produces no oscillation relative-to 25

EF\C/ienﬁEESOLyt Qﬁﬁgﬁﬁggﬁfﬁ?ﬁ ﬁﬁn%r%ﬁi%%? @Ld#%;%ﬁ%?? pack 20A
t hrough the 2 ¢h@s0emEGmerss
In the seventh structural example, as a concrete
example, the sub power supply portion has a structure
2s a power dgeneration device.which converts the

10 vibration energy produced by fluid movement of the

power generation fuel supplied from the fuel pack 20A

into electric power.
As shown in FIG. 11A, the sub power supply portion
11G according to the seventh structural example has a
15 .structure as an oscillation power generator generally
“including: a cylindrical oscillator 171 which is
configured in such a manner that at least its one end
side can oscillate when the power generation fuel
consisting of a liquid or gas moves in a predetermined
20 direction and has an electromagnetic coil 173 provided
at its oscillation end 171a; and a stator 172 which is
inserted into this oscillator, has a permanent magnet
174 prov1ded so as to be opposed to the electromagnetlc
coil 173 and produces no osc1llatlon relatlve to
25 movement of the power generation fuel. In such a
structure, as shown in FIG. 11B, by supplying the power

generation fuel FL from the fuel pack 20A through the



| /F portion 30A, the oscillator 171 (oscillation end 17l1a) prod Q?FT
oscillation with a predeterm ned nunber of oscillations with regg t 06
the stator 172 in a direction (arrow P4 in the drawi ng) substantially 5
orthogonal to the flowi ng direction of the power generation fuel FL. The
rel ative position between the permanent magnet 174 and the el ectromagnetic
coil 173 is changed by this oscillation,gand el ectromagnetic induction is
t her eby generated, thus obtaining 10 predeterm ned el ectric power through
the electromagnetic coil 173. By applying the power generation device

the 0 I i therefqre,
T 1St to each str it ural Tokansle REohE ke P LD Tba et yBfeF fener ati on

simlar to each structural exanple nt 1 oned

fuel FL as a f1d 48 i h : pl grtion
116 through t he 1 TF ar on 30A by ol ot hethve BHenRereh  BRDhhgaBe]

coupling the faloRarki20fomb thi ther POWEE L E9CLRL] 9B FBAUA G, 10R sand (he
power 20 generation operation by conversion of the oscillati-on "energy of

the oscillatordilddct 1wl veerdy bduid FRYEFBALinkS §EBEE§9t'§h§g’
predeterm ned el ectric power can be constantly autononnusﬁy generated as

| ong as Ssuppl yoofhoddrea povertigeneraning duebcFlogOBEi BHESpolBEr €by supply
25 ing the electric power to predetermned structures inside and outside

t he power suppigneyestieom 30Ddel HBEach Bheucélsed vexpopleisBRNbEOREEnapRYE only
2000T 2006 57
permanent magnet 174 and the electromagnetic coil 173
is changed by this oscillation, and electromagnetic
induction is thereby generated, thus obtaining
10 predetermined electric power through the
electromagnetic coil 173.

By applying the power generation device having
such a structure to the sub power supply portion,
therefore, as similar to each structural example

15 mentioned above, the power generation fuel FL as a
fluid is automatically fed to the sub power supply
portion 11G through the I/F portion 30A by only the
very simple operation, i.e., coupling the fuel pack 20A
with the power generation module 10A, and the power

20 generation operation by conversion of the oscillation
energy of the oscillator 171 involved by fluid movement
is started. Also, predetérmined electric power can be

- constantly autonomously generated as long as supply of
the power generétion fuel FL continues, thereby supply-

25 ing the electric power to predetermined structures

inside and outside the power supply system 301.

Bach structural example mentioned above only



illustrates an instance of the sub power supply portion 11 applied to the
power generation nodule 10A and is not intended to restrict the? 8§tGQTc2006e
of the power supply system according to the present invention. In 5 brief,
" the sub power supply portion Il .applied to the present invention nmay have
any other structure as long as electric power can be generated inside the
sub power supply portion 11 based on thesgnergy conversion action such as
the el ectrochem cal reaction, electromagnetic 10 i nduction, heat generation
or a difference in tenperature involved by the endotherm c reacti on when

the liquid fuelilousthatlkisquef iieethuele &f the oas, f Cs!lgd |d}-dshg, fuel
pack 20A is directly supplied. For exanple, it négﬁ%g:a g%%?ﬁ%?ﬁ%ﬁﬁbf a

gas pressure 15ldeppéiengitee tolch@bwiehan ke gasd wWdie orpd he,d atary
engine with the power generator utilizing electro- magnetic induction or

pi ezoel ectri c pohveénsieoded Al emsatriivel theastWddt e desaridedlater, it is
possible to apply the structure that electric power 20 condensing neans
(condensi ng devhpp)Yi syptew dedoraingddiot ithie torddentpowsrergansr.atimn devi ce
equi valent to each sub power supply portion 11 nentioned above, electric
power (second Bréefri &hgowed) pymeer stepllyy more i csull pawsyl issepply ey tion 11

is partially accunul ated, 25 and then it can be supplied as start-up
el ectri c power PTeEBNEhaNYERER Ofe fayatiaoe Bomt icdmel? sirrudienmeutazutl ongont r ol
portion 14 when starting up the power supply 2 0 0 O T 2006 58
as electric power can be generated inside the sub power
supply portion 11 based on the energy conversion action
such as the electrochemical reaction, electromagnetic
ld induction, heat generation or a difference in
temperature involved by the endothermic reaction when
the ligquid fuel or the.liquefied fuel or the gas fuel
charged in the fuel pack 20A is directly supplied. For
example, it may be a combination of a gas pressure
15 drive engine other than the gas turbine or the rotary
engine with the pdwer generator utilizing electro-
magnetic induction or piezoelectric conversion.
Alternatively, as will be described later, it is
possible to apply the structure that electric power
20 condensing means (condensing device) is provided in
addition to the power gene:ation device equivalent to
- each sub power supply portion.ll mentioned above,
electric power (second electric power) generated by the
sub power supply portion 11 is partially accumulated,
25 and then it can be supplied as start-up electric power

to the power generation portion 12 or the output

control portion 14 when starting up the power supply



system 301 ower generation portion 12). (Ei ghth Structural Exanple of Sub
Pgmer Suppl3(/p Portion) FIG 12, FIGS. 13 to 15, and FIGS. 16 to?%ﬁOEfQ@%S
schematic structural views show ng the eighth structural exanple and e
operation state of the sub power supply portion applicable to the power
generation nodule according to this enbodinment, and arrows along wrings
in the drawi ngs indicate directions in whiggh 10 the electric current flows.
As shown in FIG 12, the sub power supply portion 11H according to the

ei ghth structural exanple is configured to generally include: a power

generation degyggeﬁfgbleX%@mgg?gﬁggI;ggégfﬁﬁ%g%Qgpuprortion 15 descri bed

in each structural exanple nenti capabl’e of aut ononously

. H i r
generating electric (paweith (SI9GR1G: 6] 1€GH1d Il%%éﬁw%ﬁﬁsﬂ%% FL

generation fuel (a liquid fuel or a lique ( or a ga
charged in thepbueliopack 20 is directly supplied 20 through a fuel
transport pipe provided to the I/F portion 3.0 by the capillary

phenonenon; a charg&IGst aRagenuy.t 10 82 whiply sEEEs 18 p@gtlg)aaltéﬁe _
el ectric power generated by the power generation device 181 an consi sts

of a secbndaryscbbhataccapacictaradr vikerd idiewidly amd @igMtrch 183 for
switching and setting storage and discharge of the electric power to the
charge storagestportihoallg2abgded aon ameopgieatdtdpre et o @ml dyom 2 0
OCT 200% 59 _ _ :
power supply portion applicable to the power generation
module according to this embodiment, and arrows along
wirings in the drawings indicate difections in which
10 the electric current flows.

As shown in FIG. 12, the sub power sppply portion
11H according tc the eighth structural example is
configured to generally include: a power generation
device (for example, the sub power supply portion

15 described in each structural example mentioned above)
181 capable of autonomously generating electric power
(second electric power) when the power generation fuel
(a liquid fuel or a liguefied fuel or a gas fuel) FL
charged in the fuel pack 20 is.directly supplied

20 through a fuel transport pipe provided to the I/F

_-pQrtion'BO by the éaﬁiiia:y'phéhbménon; a éharge
storage pQrtion 182 whicﬁ stores a part of the electric
power generated by the power generation device 181 and
consists of a secondary cell, a capacitor or the like;

25 and a switch 183 for switching and setting Storage and

discharge of the electric power to the charge storage

portion 182 based on an operation control signal from



operation control. portion 13. In such a structure, the electrjg e
;Qﬁergted by the pomerpgeneration device 181 which is constantly ervgﬁﬁs
while supply of the power generation fuel from5 the fuel pack continues is
outputted as the controller electric power of the device DVC and the
operating electric power of the operation control portion 13, and a .part
of this electric power is appropriately stqgred in the charge storage
portion 182 through the switch 10 183. Subsequently, for exanple, when the
operation control portion 13 detects start of drive of the device DVC

| oad LD) by dehectipataf iciandshi ibvold Age,0f14he supply electric power
ghrough %heyvoltage nnnifbring portﬁ%n 16, t%e connection state of the

switch 183 is 15 changed,@vel é)@ﬁ?@t@fle,th&@p@I@é{P{‘cC&Qﬁ%ég:%éﬁ@Pﬂed

outputted fromthe operation control portion 13, and Ctiic power
stored in the bhatge HoweageyXtdtorbn 182 1S SM'&&&@%@'@&A%@JH%J{Q’E

force to the power generation portion 12 or the output control portion 14.

20 Here, when tirevehamge lien supplohayge isd BRasr QU+ K82 consgigkd by the
power generation portion 12 or the output control portion 14 is reduced to

some exbent bébeufeetlhpaidvicmtVlids il ioeipdted dHNthe RESH10D Of L | NE,
it is possible to control in such a 25 manner that the charge storage

portion 182 cafleetrie pawdry afi stteardyed dry UE tatd nghd heppaveimpenerati on
portion 12 so as to supply the electric power to t he 20 OCT 2Ws ~ 60
electric power of the operation control portion 13, and
a.part of this electric power is appropriately stored
in the charge storage portion 182 through the switch
10 183. Subsequently, for example, when the operation
control portion 13 detects start of drive of the device
DVC (load LD) by detecting a change .in voltage of the
supply electric power through the voltage monitoring |
portion 16, the connection state of the switch 183 is
15 changed over based on the operation control signal
outputted from the operation control portion 13, and
the electric power stored in the charge storage portion
182 is supplied as electromotive force to the power
generation portion 12 or the output control portion 14.
20 : . Here, when the charge in the charge storage
portion 182 consumed by the power generation portion 12
or the output control portionv14 is reduced to some
extent beéause the device DVC is driven for a long
period of time, it is possible to control in such a
25 manner that the charge storage portion 182 can not be
'fully discharged by switching the power generation

portion 12 so as to supply the electric power to the



i nd the charge storage portion 182. In addition, the pgye 6
ngéfgthﬁ gevice 181 ngy continuously charge the charge storage por?mrgUﬂ
182 while the power generation portion 12 is supplying the 5 electrhc
power to the device DVC. Incidentally, in the |ater-described secon I
enbodi ment, when applying this structural exanple as the sub power Zupp y
portion 11, the operation control portiongd3 detects drive of theh ev;ﬁe
DVC (load LD) and out puts an operation control 10 signal for smntcllng t en
connection state of the swtch 183 by receiving through a term na por i o

[ I er CNT of
ELx | oad  driveabteempytonnphiceh L5 0utPutled b om the tro
th)é devi ce DVC and i ndi cat eg t hat t S % ag pz?fttlj\%’t é%r}froﬁff’t he off

b power supply
tate and switchedit@onlSthBe peRest 3L A%%%Bdh%% _ su
;o?tlon havi ng suéh gnstructﬁree %erg ore evean ?ﬁé &ctric power

| ower
ted per usbhtihiBubYyt BeapPQWerhgeRray %ogtgggl 181 is _
?32:Laelecgrlc force), Fheyelegtglc 20 pome? haV|ng &% %Ppcﬁggtly hi gh

drive electric poike thbapaakerigehe€ataBnbPgosyRBL €9 ﬁpE e
g;hgratlon pOF?IOﬂ 12 or the output control portion }% |%ngnF5ﬁeously

di schar ging t heektettitcppeeer toacaunukat ed DVCthGIQEQBg t§§9&29§npgggion
182. Thus, 25 since the power generation capability of

gener ati on deV|b@tqsideanrbbegeBeSUﬁﬁlémBBHhMehQWLwhE% aébﬁ?EBHrQhQE the
sub power supply portion 11 can be 2 0 0 0 T 2006
structural example as the sub power supply portion 11,
the operation control portion 13 detects drive of the
device DVC (load LD) and outputs an operation control

10 signal for switching the connection state of the switch

183 by receiving through a terminal portion ELx load

drive information which is outputted from the

controller CNT of the device DVC and indicates that the

load LD is activated from the off State and switched to
15 the on state.

According to the sub power supply portion having
such a structure, therefore, even if the electric power
generated per uﬁit time by the power generation device
181 is set lower (weak electric forcef the electrlc

20 power hav1ng the suff1c1ently ‘high drlve electrlc power
characterlstlc can be supplied to the power generation
portion 12 or the output control portion 14 by
instantaneously discharging the electric power -
accumulated in the charge storage portion 182. Thus,

25 since the power generation capability of the power
Igeneration device 181 can be set sufficiently low, the

Structure of the sub power supply portion 11 can be



1 nim . As the sub power supply portion according to this stry tMﬁaI
gighg}é?das shown in FIES. 13 tg 15, it is possible to apply the s?ructgpg
in which the power 5 generation device 181 is omitted and only the charge
storage portion 182 consisting of a capacitor previously charged up is
provided. In FIGS. 13 to 15, the charge storage portion 182 has a function
for supplying electric power to the 10 output control portion 14 by the
switch 183a according to needs in addition to a function capable of
constantly supplying the controller electric power for the controller CNT
and the |oad dmweimleetitic power for the load LD froma positive

el ectrode termnal EL 15 (+) and a negative electrode termnal EL (-) to

. . S ewi tch
the device DVC. TheAsonheokher peMErhaspp1iupet-t9Bnf Ak c6aUshRgtbhey 8w tc
LS to be turned on in order to supply eFectrlc power to t%e | oad Eb when

the device DVCstrutauted apa?plby as epewat iANroksa @@VE6619VCiQp§%at0r or
for some reason. The operation control portion 13 has a funcfion or
detecting the R@Fugelstaveapplyhenel sckuttuebatgewnkBnt BReChaRge St or age

portion 182. The operation 25 control portion 13 turns on the swtch 183a,
drives tRe outdRReEahieD| dpyiceoh8l4iandmstaetisang bheypemer chgeger ati on
portion 12 only when an anount of the stored 2 0 0 O T 2006 62
storage portion 182 consisting of a capacitor
previously charged up is provided.
In FIGS. 13 to 15, the charge storage portion 182
has a function for supplying electric power to the
10 output control portion 14 by the switch 183a according

to needs in addition to a function capable of

constantly supplying the controller electric power for

the contrdller CNT and the load drive electric power
for the load LD from a positive eiectrode terminal EL

15 (+) and a negative electrode terminal EL (-) to the
device DVC.

The controller CNT has a function for causing the
switch LS to be turned on in order to supply electric
power to the load LD when the device DVC is started'ﬁp'

20 - Sy an_operétion of a deViée DvVC operator or for some
reason.

The operation control portion 13 has a function
for detecting the storage state of the electric charge
in the charge storage portion 182. The operation

25 control portion 13 turns on the switch 183a, drives the
| output control portion 14 and starts up the power

generation portion 12 only when an amount of the stored



el ectric charge in the charge storage portion 182 is insufficient
irrespective of the drive state of the l|oad LD. In such a structute,ock %ogs
13 shows a circunstance 5 that the switch LS is turned off because the

| oad LD of the device DVCis not driven and is in the standby node, and
the charge storage portion 182 supplies electric power to the controller
CNT. At this nmonment, since the charge staqzage portion 182 stores the 10

el ectric charge which is sufficient for supplying a predeterm ned quantity
of electric power, the operation control portion 13 turns off the switch

183 FIG 14 sew.aoldhuimd anceghaindfp. standby. mode, b pigilar!y set

but the operation control portion 13 15 detects r ronin a clnarge

amount of the dmange isdisragel parddet k32 bel aye agpredeteroin ntity and
turns on the switch 183a. The out put control port]i'qon 1%?[;?3&5% ve with
el ectric power Moa@imiihe charge storage portion 182 and supplies a

predeterm ned 20 quantity of fuel or the like fromthe fuel pack 20 to the

power generation porln osud?.a Atsoyctdee oUFPE! 1306HEWE HOEL L ORmd A SLwpl i es
el ectric power to the power generation portion 12 in such a manner the

heater of thethewert germsriatdloDars itonrridd reme hasc 2048 edes er sadesh 25
tenperature in a predetermned tine. As a result, the power generation

portion 12. gefdearey istediVG ¢ power drithen civad gies storage pegddion 182
enters the charge node 2 0 OCT 2006 63
mode, and the charge storage portion 182 supplies
electric poWer to the controller CNT. At this moment,
since the charge storage portion 182 stores the
10 electric charge which is sufficient for supplying a
predetermined quantity of electric power, the operation
control portion 13 turns off the switch 183a.
FIG. 14 shows a circumstance that the standby mode
is similarly set but the operation control portion 13
15 detects reduction in a charge amount of the charge
storage portion 182 below a predetermined quantity and
turns on the switch 183a. The output control portion
_14 starts_drive.with electric power from the charge
'storage portion 182 and supplies a predetefmined
20 gquantity of fuel or ﬁhe-like'from the fuel pack 20 to
.the power generation portion 12. Also, the output
control portion 14 supplies electric power to the power
generation portion 12 in such a manner the heater of
the power generation portion 12 reaches a predetermined
25 temperature in a predetermined time. As a result, the

power generation portion 12 generates electric power,

the charge storage portion 182 enters the charge mode



for storing the electric charge by using this electric power and ?F‘ﬂﬁahﬂﬁ
the standby power discharge node in order to continue drive of the
controller CNT. Then, fromthis state, when a predetermnined anount of 5

el ectric charge is stored in the charge storage portion 182, the operation
control portion 13 changes over the switch 183a to the off state as shown
in FIG 13 nentioned above. FIG 15 showsza case that the switch LS is
turned 10 on by the controller CNT which has detected that the device DVC
is started up by the operation of a device DVC operator or for sone

reason. Wen tb@rOﬁﬁéﬁihgnthéoeléekrEQVEhQBgé3bgehgﬁhélgg§%s%?g@??g@t of

electric charge stored in the charge storage portion educed

bel ow a predetgswé nesnanpaht wihb eh@p%&bﬁdeOP%&egoe%QEﬂ%&ge hBgkhen! oad
LD and the controller CNT of the device DVC' the operation’control portion

13 turns on tdedswi tehcdBBanhignakiosi BY aneacshakbiyRr eRALT OlbpRRItI ON,
and. the output control portion 14 20 drives the power generation portion

12 to generat efrpowehist heaeby shanghngrtHetekaigedshabage Bertion 182
Then, when the electric charge is sufficiently charged in the electric
charge storagecpertibn ¢B82rgehésopepatdonncaher ehapget se@dri3edpbeetsnt hat
state and 25 turns off the switch 183a in order to stop power generation
in the power gkheérathenoperatbanigoahdodr peetioh fBechpenaii oneeonheol
portion 13. 2 0 0 O T 2006 64 .

switch 183a to the off state as shown in FIG. 13

mentioned above.
FIG. 15 shows a case that the switch LS is turned

10 on by the controller CNT which has detected that the
device DVC is started up by.the operation of a device
DVC operator or for some reason. When the operation
control portion 13 detects that an amount of electric
charge stored in the charge storage portion 182 is

15 reduced below_a predetérmined amount with electric
power consumption in the load LD and the controller CNT
Qf the device DVC, the operation control portion 13
turns-pn the_switch 183a functioning as a start;up
control portion, and_the'output control portion 14

20 drives the power generation portion 12 to generate

| power, thereby charging the charge storage portion 182.
Then, when the electric charge is sufficiently charged
in the electric charge storage portion 182, the
operation control portion 13 detects that state and

25 turns off the switch 183a.in order to stop power
generation in the power.geﬁeration portion 12 and drive

of the operation control portion 13.



A threshold val ue corresponding to an amount of charging in the @hmioge 2006
storage portion 182 when the operation control portion 13 has detected
that the switch 183a nust be turned on and a threshold value 5 _
corresponding to an anount of charging in the charge storage portion 182
when the sane has detected that the switch 183a nust be turned off may be
set so as to be substantially equal to eggh other, and the threshold

val ue when turning off the switch 183a nay be set to be 10 larger. In the
power supply system having such a structure, the structure and the

functi on operation gf i S is diff t..fromthe above-descri bed
o 2 thEQS%Oiﬁ I thzcgﬁrfﬁgg&dﬁﬁg sébeﬁbﬁEPuf§ § pply

power supply system shown in F

portion itse|fcﬂQ?@iﬂﬁtiHa¥ﬁeacB%@§Eigeoﬁgéfr%%g%&%%iQ%ZGM%%Er%%epomer; the

power generation portion 12 generates e C power in accordance with

the charging @p@kgtgéntB@nﬁBanggo§E96agQ3p95%iBat%%%ediEk%%pﬁg%ive of the
drive state of the load LD, the 20 operation control portion detects the

charging stateswotchhesghangetsber aaenrar bhoRnk82 andJtshenqconslel s the
switch 183a; and the charge storage portion 182 supplies electric power to

the devise DVCcoFnespendingi Beeahhamponer oSURBhY 3%t €M hag sHehqy@
structure, it 25- is good enough that the power genération portion 12

control s powersgenegat pontand $Bapwhknpenwer sgeeehaki ARrtewickl eRkY the
charging state of the electric charge in 65 the charge storage portion 182
wi t hout obtai neWgttbali83a must be turned off may be set so as to be
substantially equal to each other, and the threshold
value when turning off the switch 183a may be set to be
10 larger.
In the power supply system having such a
'structure, the structure and the function operation of
this system is different from the above-described power
supply system shown in FIG. 12 in that: the sub power
15 supply portion itself does not have a function for
generating electric power; the power genération portion
12 generates electric power in accordance with the
charging state.-of the charge storage pbrtibn 182
irrespective of the drive state of the load LD; the
20 operation control portion 13 detects the charging state
of the charge storage portion 182 and then controls thé
switch 183a; and the charge storage portion 182
supplies electric power to the device DVC. Further,
~ since the power supply system has such.a'structure, it
25 is good enough that the power generation portion 12
controls power generation and stop of power generation

with only the charging state of the electric charge in



drive information fromthe controller CNT of he device DVC. Therefore, the
termnal portion ELx for inputting the load drive information is no |onger
necessary and 5 the dual -el ectrode term nal structure can be adopted,

which results in an advantage of superiority in the conpatibility with any
ot her general cell. Further- nore, since the charge storage portion 182 as
the sub power supply portion does not coqunuoysly consune the 10 fuel in
the fuel pack 20 to generate electric power while the power generation
portion 12 is stopped, there is also an advantage that the fuel in the
fuel pack 20 % engﬁlmastefull cans here js, al so an

ed. . t
advant age t hat 't e “déViTe Sﬁ\?(fa&eesp%o?e%v%gﬁg&/ﬁ%’%ﬁeo %ajd'”cl?‘f clcfiffhdforwer
i di Y i1\ j roller he po
row o075 11 LGRSt e g Sk o O, g e

supply system i'I'T "ano power supply ;y eyt N etural examl e
storage type s o] sﬁﬁ%?ﬂ p [ o] .

wi || gow be delsb?rcgb\é\?hw t lyzed (rjttra ée(r)%n%gﬁ%) Fé](&t.lci% 1‘}E]iogl - |J_n“f?51‘%aisl.“gth E;O
18, the charge +3}0r it O 82 mA1eS 2 4 i o _ electri
power to the gﬁl:ept}?)%?o%lolé)gorti énn 14 thlr%tl}g% ?ﬁé&égém@éécﬁeoél%%%g Actor di ng

to needssin ordee H@aqueW%é%d@wrr@ﬁqm@Eﬁié%é’O{éeﬂr Uk 12445 ggdi tion

to the function for constantly supplying the control ectric power for
the control | er wBNEN n@Bultes pasidd Rl REd4OUer tSIga Pabr 2 P £, Ol 2006 66

EL (+) and the negative electrode termnal " EL (-) to
compatibility with any other general cell. Further-
more, since the charge storage portion 182 as the sub
power supply portion does not continuously consume the

10 fuel in the fuel pack 20 to generate electric power
while the power generation portion 12 is stopped, there
is also an advantage that the fuel in the fuel pack 20
is not wastefully consumed. Moreover, there is also an
advantage that the device DVC does not have to include

15 a circuit for providing the load drive information from
the controller CNT to the power supply system.
| Ny Still another.pbwer supply system having the
chérge storage type sub power Supply portion according
to this structural example will now be déscribed with

20 reference to FIGS. 16 to 18.

In FIGS. 16 to 18, the charge storage portion 182
has a function for supplying electric power to the
output control portion 14 through the switch 183b
according to needs in order to drive the power

25 generation portion 12 in addition to the function for
constantly supplying the controller electric power for

the controller CNT from the positive electrode terminal



t he device DVC. The controller CNT has a function for turning on the
switch LS in order to supply electric power to the 5 |oad LD weh CRe2008
device DVC is activated by an operation of a device DVC operator or for
sone reason. The operation control portion 13 has a function for
detection the storage state of the electric charge in the charge storage
portion 182. The operation 10 control portéén1 13 turns on the switch 183b
and drives the output control portion 14 to cause the power generation
portion 12 to generate electric power only when an anount of electric

charge stored in t cha storage poriion 182 is not sufficient _
i rregpecti ve o#ariiS(rlshéarH{?ﬁ'be ﬂ%ﬂaegjo‘fgt‘?lte?% T OBt RBDY Rl (ne teperation
cont rol portith%gcfunns qﬂKahe switch 183c and outputs the electric power

generated in the poﬁ%?ixbeneration portion 12 together with the electric

I t t I 20 electric
Power for the cont caTert AT SRl T (8% Pins ?%%?ﬁ%rgﬁmnﬂopn_t he
d ) G QWS H ! u, C operation
control por i on T3t arf SFheidit ro ey hERGI TR nduE- RS Bhe
switch 183c) anda3t aps e drine ffvide (RS s GROEI PLLOR. POTLL 0N 12 and the

output control portion 14, and the charge storage portio 2 supplies

el ectric pover o rdshe GO o |QIviT enopdeaof Or Oerdr 2008 BL deyice DVC

is in the standby node and the operation
The operation control portion 13 has a function

for detection the storage state of the electric charge
in the charge storage portion 182. The operation

10 control portion 13 turns on the switch 183b and drives
the output control portion 14 to cauée the power
generation portion 12 to generate electric power only
when an amount of electric charge stored in the charge
storage portion 182 is not sufficient irrespective of

15 the drive state of the load LD. Morgover( the

- operation control portioh i}_turné~on thé:SQitéﬁ 183c

and outputs the electric power geherated in.the power -
generation.porfion 12 together with the electric powér
of the charge storage portion 182 as the controller

20 electric power for the controller CNT and the load
drive electric power for the load LD.

FIG. 16 shows, in such a structure, a case that

the operation control portion 13 turns off the switch
183 (the switch 183b and the switch 183c) and stops

25 drive of the power generétion portion 12 and the output
control portion 14, and the charge storage portion 182

supplies electric power to the controller CNT when the



control portion 13 determ nes that the charge storage portion 182 has the
sufficient electric charge stored therein. 5 FIG 17 shows a cir @un#fanies
that, when the device DVCis in the standby node and the operation control
portion 13 determ nes that the electric charge stored in the charge
storage portion 182 is attenuated to a predeterm ned anount and progress
of attenuation is 10 sl ow because the |oag¢g+LD is not driven, the operation
control portion 13 turns on the switch 183b and turns on the switch 183c
to supply drive electric power from the charge storage portion 182 to the

out put contr ol e%rc%iz%}clzi,s tﬁe QU %uctancd%rvaﬁn?qu%ogﬁ%F&%?ﬁ)@g%‘%{lﬁpiO\éver 15

generation portion are thereby driven, e

stored in the eaﬂ%q%lsg;%&%%np%t if%&e&tﬂf&%hevg t\‘.}}lat{'ﬁl'tl'% g

in the power generation portion I's none e

portion 14 stapbs+duhve gy th o he Lleoddi & pawel 20 f1omi

portion 182, supplies a predeterm ned anount of fuel or

| C- ner at ed
595 purota0ht rol

t or age
%ﬁ%gr?igg?€0n1the

fuel pack 20 t@etRepower generation portion 12, and supplies the
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of the electric charge is stored in the charge storage portion 1&&;%@9@mm
this state, as shown in FIG 16 nentioned above, the operation control
portion 13 turns 5 off the switch 183 (the switch 183b and the switch
183c). FIG 18 shows a case that, with the |oad LD being driven by turning
on the switch LS by the controller CNT, when the operation control portion
13 determines 10 that the electric chargeggored in the charge storage
portion 182 is attenuated to a predeterm ned anount and progress of
attenuation is fast because the load LD is driven, the operation control

porti on 13 t ur 8808 go1od el 83an dpiyes; | hecRUL UL, SOBt LgL porti on

14. to 15 cause the. power gene-ration por 0 gene and

t he operation gqnghgldyyagﬁyk;E%gyég)féuggbrég iﬁetﬁ¥jéﬁ%{%%3§5§?QaQUtpUtS

the electric power generated in the power generation por 0gét her

with the el ect pogtROWEN 8l GAJE HRATGE: 158 OF 29Cs NG | OF REG 182gas the
controller electric power for the controller OCNI and the [oad drive power

for. the |oad kBntABnedmewdvedl telee@yd Vel cH8PLEE Al S8 PESn UDBL LhiRE 1N
the power generation portion 12 may be set to be |arger than an anount

when st obing ebédt the Ghartgh 183 herdb hiar@e B8 Db agfd PORS | 91 18R
(charging) shown in FIG 17. <Power Generation Portion 12> The power

generation porflB8e)12 applied to the 2 0 0 O T 2006 69 power generation
nodul e according to this enbodi nent
' FIG. 18 shows a case that, with the load LD being
driven by turning on the switch LS by the controller
CNT, when the operation control portion 13 determines
10 that the electric charge stored in the charge storage
portion 182 is attenuated to a predetermined amount and
progress of attenuation is fast because the load LD is
driven, the operation control portion 13 turns on the
switch 183b and drives the output control po:tion 14 to
15 ' cause the.power géneration pprtioh 12.to generate
'power,‘and the operation control portion 13 also turns
on the switch 183c and outputs the electric power
generated in the power generation portion 12 together
with the electric power from the charge storage portion
20 182 as the controller electric power for the controller
CNT and the load drive power for the load LD. An
amount of electric power generated per unit time in the
power generatioﬁ portion 12 may be set to be larger
than an amount when storing electric charge in the
25 charge storage portion 182 (charging) shown in FIG. 17.

<Power Generation Portion 12>

The power generation portion 12 applied to the



has, .as shown in FIG 3, a structure for generating predeterninquﬁligtﬁlc
power (first electric power) required for driving the device DVCY( & 95'
by using 5 the physical or chem cal energy of the power generation fuel FL
supplied fromthe fuel pack 20 based on the start-up control by the
operation control portion 13. As a concrete structure of the power
generation portion 12, it is possible to ply various kinds of -10 .
conformation, for exanple, one using the ef®ectro- chem cal reaction using

t he power generation fuel FL supplieg LronLthe L;el pack 20 gfuel cell),
one usin the _thermal energy involve t he conbustjon reaction
(tenpera?ure dFF?E?éﬁgguﬁﬁﬁgﬁmbéﬂﬂ$%&?oﬁ COBRENGsFAgtRLSt RBPAGARRNE ener gy

i ti the like. f enerati el ectric power by rotating
the power  gendrator by tThg't ‘?.fél%?eismr esgﬂ‘é?g?_r?n@BFvatanBV:LéH@gnb o
nmb [ j - [ i nternal conpustjon xternal c usti
engi no. power  gERST R TR SR ¢ o?ove%avg?trﬁgt?ﬁ\acfmpgws; yor the
h I 1 PaYETr 4 GENgL at ct i c,.power. by
Lt?{?gingnngysfﬁﬁgfgﬁé of g?ectﬁg %ﬁ%t%%g#% u%Y?ogl§%8 @EZ P'kESlng

(el ectromagnet it o IdH fk yeechadi stpfoMes 1 9REFaL oL s LHET BRAERUSELE &1 E 8GRt
tﬁe el ect I rst

power generator, or 25 the like). Here, sin . tric power
el ectric powerfuegersar ahgsh byed heriPVWeKe 98RET 500 PO bhORG18nI $12-0 0 O T

2006 70 the main power supply for driving various functions

start-up control by the operation control portion 13.
As a concrete structure of the power generation portion
12, it is possible to apply various kinds of

10 conformation, for example, one using the electro-
chemical reaction using the power generation fuel FL
supplied from the fuel pack 20 (fuel cell), one using
the thermal energy involved by the combustion reaction
(temperature difference power generation), oné using

15 the dyﬁamic energy conversion action or . the ;ike'for

' generating-electrid.power-by rotating the power

generator by using the preésure energy involved by thé
cbmbustion reaction or the like (iﬁternal combustion/
external combustion engine power generation), or one

20 for converting the fluid energy or the thermal energy
-of the power generation fuel FL into electric power by
utiliiing the principle of electromagneti; induction or
the like (electromagnetic fluid mechanism power
generator, thermoacoustic effect power generator, or

25. the like).

Here, since the electric power (first electric

power) generated by the power generation portion 12 is



(load LD) of the entire device DVC, the drive power characteristizgiGCT 2008
hi ghly set. Therefore, when the above-described sub power supply portion
11 (charge 5 storage portion 182) supplies the controller electric power
of the device DVC or the operating electric power or the like for the
operation control portion 13, the output control portion 14 and the power
generation portion 12 and the power generation portion 12 supplies 10 the
| oad drive electric power for the load LD, 'the electric power supplied
fromthe sub power supply portion 11 (second electric power) istQiffi;ept
' ' eneration portion in

roperty. 15 EAGHE COREY ov e ShaRgrELHi FP gL Bontr FeFLyo ddsnq Bans o

i ' i t h Faw ngs. j.rst Structural Exanple o
Povier Gener at | on S BorETbry Fres 580 ECaderiaPs sk ngik Fr3E SRR Ural 20
exanpl e of the powes L on.p 1 on licable to_the power generation
nDdHPe according to %ﬁ§£f§€%%og?n§%§bf ngggrGB?gﬁﬁﬁ%Sﬁﬁ’zﬂgegréh@iems

showi hydr i rQc i.n u ef ormi.n portion
2ppl1 od to the ponmy R o Re B B PE i o <tk ur

Feforence Lo the Siructura o th DoaErasas hed oRsEE S0t sd6e 1

supply system (Jdwer 3£ the device DVC or the operating electric power
or the like for the operation control portion 13, the
output control portion 14 and the power generation
portion i2 and the power generation portion 12 supplies

10 the load drive electric power for the load LD, the
| electric power supplied from the sub power supply
portion 11 (second electric power) is different from
the electric power supplied from the power generation
portion.l2 in property.
15 ‘Each concrete ekample will now be briefly -
described hereinafter with refereﬁce to the drawings.
(First Structural Example of Power Generation
Portion)
FIG. 19 is a view showing a first structural
20 example of the power generation portion applicable to
the power generation module according to this
embodiment, and FIGS. 20A and 20B are views showing a
hydrogen generation process in the fuel reforming
portion applied to the power generation portion
25 according to this structural example. Here,
description will be given by appropriateiy making

reference to the structure of the above-described power



In the first structural exanple, as a concrete exanple, the power
generation portion has a structure of a proton-exchange nenbrane 2fu@CTc0d
adopting a fuel 5 reform ng systemby which the power generation fuel FL
supplied fromthe fuel pack 20A through the output control portion 14 is
used and electric power is generated by the el ectrochenical reaction. As
showmn in FIG 19, the power generation portion 10 12A is configured to
roughly include: a fuel reformng portion Efuel refornmer) 210a for
extracting a predeterm ned fuel conponent (gydrogen)dconEalned in tP?on
ower generation fuel FL by utillizi a predetermned reformng reac
Pelatige toatheSBBREY igsﬁéﬁeﬁggﬁbn gjueI FL supplied fromthe fuel pack

20A; and a fuel cel tian 210b for generating a predetermned electric
powera(fi rst electri ng%&& lfrﬁgt c?rtir\H‘ﬁg‘ e}iaﬁgﬁezrlzﬁs(t%hec?é‘%T%%e DVC ort
the load LD) b | ectrochem cal reaction util,izing the fuel conponen
20 extracteé bge%ﬁﬁp%§é|gb8f§P§Fﬁgg Ot ﬁofl@gFE&?QJﬁ%ﬁy%r??ﬁ%§?%%£w 8
vapor reform ng.keact|i p i 1 f e fuel reformng portio a
geﬁerally extragfsgtEEB?BQIg%%b%%ﬁ%n%é %gﬁ%?hgﬁg\Mﬁéi%ﬁéaﬁéh%QﬁLafﬂﬁggFL

supplied §romtherbugl ngack <204 W w%§cthh%h%9?r§> gﬁ:ﬁ%};tr{e a rce)rnt. ifpt,'{]eléAFL

t hrough each process consisting of evaporati apor ormm

reactions..For %ggﬂpiéd FRofmas@eOfryu@an d@ﬁ Q@Ah%@h?ﬂﬁﬂ1%9ggl5&kpgg gas (H2)
wi t h et hanol ( OH) and water (H20) Dbeing
' control portion 14 is used and electric power is
generated by the electrochemical reaction.

As shown in FIG. 19, the power generation portion

10 127 is configured to roughly include: a fuel reforming
portion (fuel reformer) 210a for exfracting a
predetermined fuel component (hydrogen) contained in
the power generation fuél FL by utilizing a
predetermined refqrming reaction relative to the power

15 generation fuel FL supplied from the fuel-paék 20A; and
a fuel cell portion 210b for generating a predetermined
electric power (first electric power) for driving the
load 214 (the device DVC or the load LD) by the
electrochemical reaction utilizing the fuel component

20 extracted by the fuel reforming portion 210a.

As shown in FIG. 20A, a vaﬁor reforming reaction
portion 210X of the fuel reforming portion 210a
generally extracts the fuel component fromlthe power
generation fuel FL supplied from the fuel pack 20A via

25 the output control portion 14 through each process

~consisting of evaporation and vapor reforming

reactions. For example, in case of generating hydrogen



used as the power generation fuel FL, in a vapor step,

net hanol 6
and water (H20) are first vaporized by setting nethanol and materqgﬁgf%ﬂm

liquid fuel in the 5 atnosphere under a tenperature co
approximately a boiling point by the heater controlled

nditi on of
by the out put

control portion 14. Then, in the vapor reform ng reaction process, by

setting an atnosphere under a tenperature ?ndition of
300C for vaporized nethanol (CH3OH) and water (H20) by

10 approxi mately
usi ng the heater,

the thermal energy of 49.4 kJ/nol is absorbed, ang hydrpggp (H2é gndtﬁ
di pxi d 02) « t s _indicate e
7ol owi ng. cheri 431 - Laont 1 ﬁ%'(rzs,?tﬁmo%%ﬁagﬁiﬁé?ld?ge%@@ agzgzoégg@,@? a sl
f b i _ te a.by-product hesides
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for elimnating carbon nono gener a

as a by-pro

€ vapor

reformng reacdd o AGYmbEnRROYI S84 QEtEbeaée@Besﬁﬁgﬁég f?%%) \iglg%r e

reform ng reaction portion 210X so that carbon nono

converteds i nt o LaRdOPheroxufge £ 02} edpdraBubydeegan tiH) oshrough the

respective processes consisting of the agueous shift

reaction and the

sel ected oxi datdmsroenastoly &heoebyngupprassbRdtie0hOetE 2006 t rb3 1&0 Ssion

of harnful substances. Specifically, In the ,
by the output control portion 14.

Then, in the vapor reforming reaction process, by

10

15

20

25

setting an atmosphere under a temperature condition of
approximately 300°C for Vaporized methanol (CH30H) and
water (H20) by using the heater, the thermal energy of
49.4 kJ/mol is absorbed, and hydrogen (Ho) and a small
amount of carbon dioxide (COp) are generated as
indicated by the following chemical equation (3). 1In
the vapor reforming process, a small amount of carbon
monoxide (CO) may be generated as a by-product besides
hydrogen (Hp) and carbon dioxide (COZ);

CH30H + HpO0 — 3Hp + COp w (3)

Here, as shown in FIG. 20B, a selected oxidation
catalyst portion 210 Y for eliminating éarbon monoxide
(CO) geﬁerated as a by-product in the vapor reforming
reaction may be provided at the rear stage of the vapor
reforming reaction portion 210X so that carbon monoxide
(CO) can be converted into carbon dioxide (COp) and
hydrogen (Hp) through the respective processes
consisting of the aqueous shift reaction and the

selected oxidation reaction, thereby suppressing



aqueous shift reaction process in the selected oxidation CatalySt2WP%E%°ﬂb6
210Y, the thermal energy of 40.2 kJ/mol is generated by causing water
(vapor; H20) 5 to react w th carbon nonoxide (CO, .and carbon dioxide

(002) and hydrogen (H2) are generated as indicated by the follow ng

chenm cal equation (4). CO + H2O -> G2 + HZ ... (4) Additionally, a

sel ected oxidation reaction 10 portion 2102;may be provided at the rear
stage of the selected oxidation catalyst portion 210Y. In the selected

oxi dation reaction process, the thermal energy of 283.5 kJ/nol is

ot heny, RRLO0 GXYAENL O, DeubERENCHELR SBLRIR TN e B "

has not been 15 converted i nto car bon di oXl by

the aqueous 5hi§&ué@@§téﬂﬂftanaE@{Qﬁgagggé%%eeéfgﬁ%hsEﬁe%%% rated as

i ndi cated by the toll ow ng chem ca IS selected oxidation

ti ti ; - Vi : re S f r- 20
| ormng T eact SRR Tya 081 PO pOREL 8h DABY! sl kRSl CRR AP 2D it

of product (maiqdy2 crypasl di 9xieedraothepyt Baush&s@r%%rgq%@rﬁd )a
series of fuel reform ng reactions nentioned above is emtt intg air 25

through &n emi sisd orediot ew{ Bt cshowh; mbAbsive! l(cbe, describedr atigkiiga the
concrete structural exanple) provided to the power generation nodule 10A
2 0 OCT 2006 74cThe aodchpdeogénuckipy eadt thaekuelkdr akoifidi¢ated by
the following chemical equation (4).
CO + HpO — COp + Hy " (4)
Additionally, a selected oxidation reaction |
10 portion 210Z may be provided at the rear stage of the
selected oxidation catalyst portion 210Y. 1In the
selected oxidation reaction process, thé thermal energy
of 283.5 kJ/mol is generaﬁed by causing oxygen (0O3) to
react with carbon monoxide (CO) which has not been
‘15 converted into carbon dioxide (CO2) and hydrogen (Hp)
by the aqueous shift reaction, and carbon dioxide (CO»)
is generated as indicated by the following chemical
equation (5). This selected oxidation reaction portion
210Z may be provided at the rear stage of the vapor
20 reforming reaction portion 210X.

CoO + (1/2)02 — COy . (5)

A Small amount of product (mainly carbon dioxide)
other than hydrogen generated by a series of fuel
reforming reactions mentioned above is emitted into air

25 through én emission hole (not shown; this will be

described later in the concrete structural example)

provided to the power generation module 10A.



ortion having such a function will be explained later in the fol}
Eoncrete strugtural exanpl e together wth other structures. 5 As sﬁw%ﬁgﬂﬂﬁ
FIG 19, as simlar to the fuel direct supply type fuel cell applied to.
the above-described sub power supply portion 11, the fuel cell portion
210b generally includes: a fuel electrode (cathode) 211 consisting of a
carbon el ectrode to which catalyst fine 1 articles of, e.g., platinum
pal I adium  pl atinruthenium adhere; an air electrode (anode) 212
consisting of a carbon electrode to which catalyst fine particles of,

. 0. dh d fi K t (e change
menbr aney. i nt er posed 1% BPGESHS t%‘wﬁgﬁsé?g&??ﬁ%és%%tihgﬁ?oirﬁﬁ%g .
e_fue
SL?f}Lﬁdglo§1?§°sup§? dgfﬂgfhs %F@& Ségrode gllﬁFr8§P Aen 68m§?
generation fuelrF%H@“fﬁiléWEﬂ't H@Pétgd EguEQHEgglE%gmgiet@%gethe

| at er-descri bed 20 out put cont portlon Xygen °gas 502) in

air is supph(ﬂLfghtgghégrsgfggguggg 212. As a result, power generation is
carried out by the following electrochenical reactlon and el ectric power

which cars be predetms nimesn dihVeTel ecbr i 6sPOWRK 16¥OkLAGHLEIRENT if 25
current) is supplied to the | oad 214 (tﬁe | oad LD of the device DVC).

Further, a partsuplhecwbectiiéT poOVErapgenesatedths thevbugkseelibeportion
210b is supplied to 2 0 0 O T 2006 75 the fuel control portion 14a and/or
the heater contsud power supply portion 11, the fuel cell portion 210b
generally includes: a fuel electrode (cathode) 211
consisting of a carbon electrode to which catalyst fine
10 particles of, e.g., platinum, palladium,
platinruthenium adhere; an air electrode (anode) 212
consisting of a carbon electrode to which vcatalyst fine
particles of,-e.g., platinum adhere; and a film-like
ion conductive membrane (exchange membrane) interposed
15 between the fuel electrode 211 and the air electrode
212. Here, hydrogen gas (Hp) extracted by the fuel
feforming portion 21ba is supplied to the fuel
- electrode 211 from the power generation fuel FL whose
amount supplied is controlled by the later—descfibed
20 output control portion 14, meanwhile oxygen gas (O2) in
air is supplied to the air electrode 212. As a result,
power generation is carried out by the following
electrochemical reaction, and electric power which can
be predetermined drive electric power (voltage/electric
25 current) is supplied to the load 214 (the load LD of
the device DVC). Further, a part of the electric power

generated in the fuel cell portion 210b is supplied to



rtion 14e according to needs. Specifically, .as an exanple of t
gfeztrochenical reagtlon in the Bomer generatlon portion 12 in tﬂfg %FT 2006
structural exanple, when hydrogen gas (H2) is supplied to the fuel _
el ectrode 211, the electron (e-) is separated by the catalysis at the fuel
el ectrode 211, the hydrogen ion (proton; Ht) is generated and-passes to
the air electrode 212 side through the ion_ 10 conductive nenbrane 213, and
the electron (e-) is taken out by the carbon el ectrode constituting the
fuel electrode 211 and supplied to the |oad 214, as |n?%§aagdvgy t he o
foll owi ng chem uation (6). 3H2 ---> 6H+ + 6e- ... en air
supplledgto theﬁb F@?ﬁc??%ﬁ ilEorFH@n 1éPeéPﬁdﬁr(éhﬁ Weiatle rheensasded

t hrough the | oad 214 by. ,the cat sis at t e air electrode 212, the
hydrogen ion (FP9° ﬁ@ﬁc%4%a§cﬁg§§éégtﬁPoﬂﬁﬁ fhe ion conductive nenbrane,

and the oxygen gas ( react with 20 each other and water (H20) is
t her eby ge%grated a§§gc£g%§3 ad” b§°t A FEPMBw n& &5 Edie EFeahesr @) |

/2)02 3H20, ¥4\ serles f t he .el.ec Qchenlca
?s;c:léﬁszzcheﬁrgﬁf equa%?ons (%% andgggff 5F5ReRgE lﬁntﬁg étlvelé
IOM/tenpegaturq;@ﬂy&g@pggnéxgﬁp?gprg ngg 58583m39and %§§§'§§ r oduct

other than the electric power oad r|v recp

only 2 D OC T 2006:hd6ruet es1ébRPddeHeie, PYoCahLEGLIAY (Water (H20) as "a
oY separated by the catalysis at the fuel electrode 211,

the hydrogen ion (proton; HT) is generated and passes

to the air electrode 212 side through the ion

10 conductive membrane 213, and the electron'(e‘) is taken
out by the carbon electrode constituting the fuel
electrode 211 and supplied to the load 214, as
indicated by the following chemical equation (6).

3Hp — 6HY + 6e~ . (6)

15 - When air is supplied to the air electrode 212, the.
electron (e”) which has passed through the load 214 by
the catalysis at the air electrode 212, the hydrogen
ion (H*) which has passed through the ion conductive
membréne, and the oxygen gas (0») in air react with

20 each other, 'and water (Hp0) 1is thereby generated, as
indicated by the following chemical equation (7).

6HT + (3/2)0p + 6e” — 3H,0 e (7)
Such a series of the electrochemical reactions
(chemical equations (6) and (7)) proceeds in the

25 relatively léw temperature environment of approximately

60 to 80°C, and the by-product other than the electric

power (load drive electric power) is basically only



product generated at the air electrode 212 and supplying a necessagy ocT
anount of water to. the fuel reformng portion 210a nenti oned above, wéieﬂmﬁ
can be 5 reused for the fuel reform ng reaction or the aqueous shift
reaction of the power generation fuel FL, an anount of water (H20) stored
(charged) in the fuel pack 20A in advance for the fuel reform ng reaction

can be greatly reduced, and a collection unt in by-product 10
col l ecting means which is provided in the fuel pack 20A -and collects
by- products can be considerably decreased. It is to be noted that the

t t f the _by- t | | ect.i . f | ] i d i
the by- pr oduct S58n 152 it ef Ciz0 yaner B et he s a8 fSctrBhe 212
will be describe%dg% eréﬁ§¥§€gg g@t{héfgirt%ﬁ @9 S £pblgching neans in
t he above- descfFibed “sulf power supply por%lon %gn #@e electric power

produced by the,ghe ghg,eacrd&ee%sa@ﬁgﬂo@ﬁtﬁgn&f%aw@%%@nﬁuégpp' ied to

the | oad 214 nds on an ano drogen gas ( supplied to the

power generatiggfggﬁ-kgn_ @rhefoelnslectrodesnddd, ofatbe Exgl peel
portion 210b). The electric power supplied to the device DVC can be

arbitrarisly adjlast-eé f GOt rldi ne Asriynte 8Et 1 e OPWEhe 088EEBLEON fuel
25 FL (substantially hydrogen gas) supplied to the power generation

portion 12 threuglFtt he @HtiH COMHO popor t some 24t aod, £Hi61 Bxanmphe, it can
be set so as to be 2 0 SC T 2006 77 equivalent to one of general -purpose
chem cal cell samount of water (H»0) stored (charged) in the fuel pack
20A in advance for the fuel reforming reaction can be
greatly reduced, and a collection amount in by-product
10 collecting means which is provided in the fuel pack 20A
and collects by-products can be considerably decreased.
It is to be noted that the structure of the by-product
collecting means for collecting and reusing the by-
préduct such as water (HpO) generated at the air
- 15 electrode 212 wili be described later together with the
by-product collecting means in the above-described sub
power supply portion 11.
The electric powér produced by the above-described
electrochemical reaction and supplied to the load 214
20 depends on an amount of hydrogen gas (Hp) supplied to -
the power generation portion 12A (the fuel electrodé
211 of the fuel cell portiqn 210b). The electric power
supplied to the device DVC can be arbitrarily adjusted
by controlling an amount of the power generation fuel
25 FL (substantially hydrogen gas) supplied to the power
generation portion 12 through the output control

portion 14 and, for example, it can be set so as to be



Wth application of the fuel reform ng type fuel cell having such2@ gct 6
_Structure to the power generation portion, since arbitrary electric po

can be 5 effectively generated by controlling an amount of the supplied
power generation fuel FL by the output control portion 14, an appropriate
power generation operation according to the drive state of the device DVC
(load LD) can be realized based on the lead drive 10 information.
Furthernore, with application of the structure as the fuel cell, since

el ectric power can be directly produced fromthe power generation fuel FL

by the electr %lﬁgnrg(?q} |t ec%ctén%géoéggqeeryee{é/l%%@gg&r&%ﬁggggt i %Tl efficiency

can be reali zed, e power eratio e e ec%ively

used or the powsr  genar aidon mdule JOARDCkUg] ngotbenpaYeL ygeneLal | on

portion 12 can be mnimz As simlar to the sub power y portion 11

(see the Tirsker YEhUhR] KAATRL &t ABOE L PO, abOY 6o @k 1 hgURAr 22000

description has been given on only the case that nethanol "is applied as the

power generati @ ftuin Flsinddh@adyesanty i aveption pswapt cEgShei cted thereto,
and a liquid fuel or a liquefied fuel  or a gas fuel including at |east a

hydr ogensel emertf et issfify eondratied 2P d&ef 8501 Bng PesShRbentooexertl ently
apply an al cohol - based liquid fuel such as nethanol, ethanol or butanol,

a liquefied fuauppinsidstgowg ofgdryetraicasbofushi Eh santhe 3ubpQ€ EoR0061 78
vapori zed at an ordinary tenperature under an ordinary

portion 14, an appropriate power generation operation
according to the drive state of the device DVC (load
LD) can be realized based on the load drive

10 infofmation. Furthermore, with application of the
structure as the fuel cell, since electric power can be
directly produced from the power generation fuel FL by
the electrochemical reaction, the very high power
generation efficiency can be realized, and the power

15 generation fuel FL can be effectively used or the power
generation module 10A including the power generation
portion 12 can be minimized.

As similar to the sub power supply portion 11 (see

the first structural example) mentioned above, although

20 description has been given on only the case that
methanol is applied as the power generation fuel FL,
the present invention is not restricted thereto, and a
liquid fuel or a liquefied fuel or a gas fuel including
at least a hydrogen element can suffice. It is,

25 therefore, possible to excellently apply an alcohol-
based liquid fuel such as methanol, ethanol or butanol,

a liquefied fuel consisting of hydrocarbon which can be



pressure such as di methyl ether, isobutene or natural gas, a gas fuel such
as hydrogen gas, or the like. Here, in case of using |iquefied hyddgem R
5 hydrogen gas as it is as the power generation fuel FL, it is possible to
adopt the structure by which the power generation fuel FL whose anount
supplied is solely controlled by the output control portion 14 is directly
supplied to the fuel cell portion 210b w thout 10 requiring a fuel
reform ng portion 210a such as described in this structural exanple.
Furthernore, although only the fuel reform ng type fuel cell has been

d i bed t UCE ft ; t ti 12, th t
mvention | & noEFRBAtAchred T T gt 8Fe | B RE 400k iReEr! bod

sub power . Supply aaidl I 568 sty ot r{gﬁé&ra'iggggpég%ré%énggg%ggugh the

el ectric power “generation efficiency i w, t he type

fuel cell maybgasappl ied mpd addguid ﬁ&&%ogéﬁligg?fgfdtﬂgeiikg.the gas 20

fuel or the liKe nay be used in order to generat el ectric power. (Second

Structural Exanple QﬁnﬁgwthQ§ﬂ§§aéf0@5iﬁ@rIi@@%ffﬁgshya}égéﬂdong are

views showing a second 25 structural exanple of the power “generation
portion Sappli¢gllireded e ponert ganesati poeky egase05di B EQet Nis,

enbodinent. 2 0 OC T 2006 79 In the second structural exanple, as a
concrete it is possible to adopt the structure by which the
power generation fuel FL whose amount supplied is
solely controlled by the output control portion 14 is
directly supplied to the fuel cell portion 210b without
10 requiring a fuel reforming portion 210a such as
described in this structural example. Furthermore,
;lthough only the fuel reforming type fuel cell has
been described as the structure of the power generation
portion 12, the present invention is not réstricted
15 thereto. As similar to the above-described sub power
supply portion (see first structural example) 11,
although the electric power genération efficiency is
low, the fuel direct supply type fuel cell may be
applied, and a liquid fuel, a liguefied fuel, a the gas
20 fuel or the like may be used in order to generate
electric power.
(Second Structural Example of Power Generation
Portion)
FIGS. 21A and 21B are viéws showing a second
25 structural example of the power generation portion
applicable to the power generation module according to

this embodiment.



exanpl e, the power generation portion has a structure as a power
generation device which uses the power generation fuel FL.suppILeQ3gm@$1hﬂ§
fuel pack 20A 5 through the output control portion 14, drives the gas
combustion turbine (internal conbustion engine) by the pressure energy
invol ved by the combustion reaction and converts the drive energy into
electric power. As shown in FIGS. 21A and B, the power 10 generation
~portion 12B according to this structural exanple generally includes: a
novabl e bl ade 222 configured in such'a manner that a plurality of bl ades

ed in a predeterymned direction on the citcunference, and suction
g[:dgngZZih andpexgﬁhs hﬁSS%?%H%SSéEESEFrﬂLiﬁﬁaQPiearPSnGeSOBHIFﬁ@

[ i i d_ar iall ted
o “each of hor “ATEARSA S arotel SPrRet et ReaPh P8 528 Shrurerrag of
sucton bl ades 223 ik fliaust bl ades: 22304t wiLch Lo copfigured in

0

Oow .
such a 20 manner that a plurality es are curved rncah®"o posite

direction to thaheotdhs nuyabl orblage 222 cfbhecuckan g’gég%pﬁﬂi n and

t he exhaust bl ades 222out) al ong the outer periphera e of e novabl e

bl ade 228, arrangemhqdn e &Lﬁ;@@@f@é@@ﬁ&tﬁo%fléiéf»fb%hanak%ég £adi g%'sy

extend and fixed relatively to the novable ade 222; "a conbusti chanber
224 for  burni ngnide tiesert geneiat { O éued1 (EoebusasdnFlngugkedyd QnECT

2006 80 by the novable bl ade 222 with a predeterm ned tim ng;
pressure energy involved by the combustion reaction and
converts the drive energy into electric power.

As shown in FIGS. 21A and 21B, the power
10 generation portion 12B according to this structural
example generally includes: a movable blade 222
configured in such a manner that a .plurality of blades
are curved in a predetermined direction on thel
circumference, and suction blades 222in and exhaust
15 + blades 222out which are arranged on the circumference
to substantially radially extend are coaxially
connected to:each other and capable of rotating; a
fixed blade 223 consisting of suction blades 223in and
exhaust blades 223out, which is configured in such a
20 manner that a plurality of blades are curved in an
- opposite direction to that of the movable blade 222
(the suétion blades 222in and the exhaust blades
222out) along the outer peripheral side of the movable
blade 222, arfanged on the circumference to
25 substantially radially extend and fixed relatively to

the movable blade 222; a combustion chamber 224 for

burning the power generation fuel (fuel gas) FL sucked



an ignition portion 225 for igniting the fuel gas sucked into th%% :
conbusti on chanber 224; a power generator 228 which is connected @)ULCFﬂeznus
rotation center 5 of the novabl e bl ade 222 and converts the rotational
energy of the novable blade 222 into electric power based on the principle
of known el ectronmagnetic induction or piezoelectric conversion; a suction
control portion 226 for controlling supplyd{intake) of 10 the vaporized
fuel gas to the gas conbustion turbine nade up of the novabl e bl ade 222
and the fixed blade 223; and an exhaust control portion 227 for

[ h haust ter.conbustion in the
gas. conbust on fenﬂo‘&iﬁ%ﬁ%@ei?r%%&iﬁ‘%ﬁo %%%qféewaggwm
i i [ ; [ S on_co
BS:E:SE %gg gggnugﬁggé§ﬁghg?§€3gtro %o? ?o%5§£€$n?h€ﬁ%o§g%iggﬁgration

portion 12B caph&ddteatacs %ﬁ@é@?@hi@hé‘n@é‘?'éz4§p€§§o%rt he

mllimeter order on, e.g., a silicon chip 20 221 by app ng the

m cromachi ne MgRuaciiy? MR8 LECIH qUe eSnséftbartborhbe abyesfdescribed sub
power supply portion 11. In FIG 21A, in order to clarify the structure

of the g&s conbifstihen ndirdb e, b1dee s2E? i O7d bt8gesr222¢ e apdt 223bAaar €
illustrated so as to 25 be exposed for the sake of convenience. In such a

power gener ati emeyant icoh t2B mdwablexaipie, 228 showneiactt G gdBerwhen the
fuel gas sucked 2000TP130B 81 fromthe suction blades 222in and 223in side
of the gas based on the principle of known electromagnetic
induction or piezoelectric convérsion; a suction
control portion 226 for controlling supply (intake) of
10 the vaporized fuel gas to the gas combustion turbine
made up of the movable blade 222 and the fixed blade
223; and an exhaust control portion 227 for controlling
exhaust of the fuel gas (exhaust gas) after combustion
in the gas combustion turbine. As to the structure of
15 the power generation portion 12B including the gas
combustion turbine, the suction control portion 226 and
the exhaust control portion 227, the power generation
portion 12B can be integrated and formed in a small
space of the millimeter order on, e.g., a silicon chip
20 221 by applying the micromachine manufacturing
technique as similar to the above-described sub power
supply portion 11. In FIG. 21A, in order to clarify
the structure of the gas combustion turbine, the
suction blades 222in and 223in are illustrated so as to
25 be exposed for the sake of convenience.

In such a power generation portion 12B, for

example, as shown in FIG. 21B, when the fuel gas sucked



conbustion turbine through the suction control portion 226 is iggi@g& b%ﬁﬁ
the ignition portion 225 in the conbustion chanber 224 wth a prede i
timng, 5 burned and emtted fromthe exhaust blades 222out and 223out
side (arrows P5), a vortex flow of the fuel gas is generated along the
curved direction of the novable blade 222 and the fixed bl ade 223, and
suction and exhaust of the fuel gas are aqﬁﬁnatically carried out 10 by
the vortex flow. Furthernore, the novable ade 222 continuously rotates
in a predetermned direction, thereby driving the power generator 228.

Consequently. b, el S0 g, OBt BUDEd by, Lne, ) 98l secapvaried i nie

el ectric power rou e gas co i on I'ne
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structural exanp a structure enerafting el ec usi ng

th nmbusti on rgy; of ; e a o} e i | (fuel .20
gas) FL suppl | G4 From he thel” packy 200" Hist Thaue" 20T Fagstrt hos

ignitability orcmtstdidihimbe FOP28XaPhea phbabEePRISER! € it@ngXcel lently
apply an al cohol -based liquid fuel such as nethanol, ethanol or "butanol, a

liquefied fuel monsdstdng &hitydd oeashoph¥heghahist 251%aRar b2edudt 238
ordinary tenperature under an ordinary pressure such as dinethyl ether

i sobut ene or natafalt gPede GErpogaspbuel asuchtas 81bydbEgeneddnel2g@s0C T
2006 82 In case of applying the structure by which the
' is generated along the curved direction of the movable
blade 222 and the fixed blade 223, and suction and
exhaust of the fuel gas are automatically carried out
10 by the vortex flow. Furthermore, the movable blade 222
continuously rotates in a predetermined direction,
thereby .driving the power generator 228. Consequently,
the fuel energylobtained by the fuel gas is converted
into electric power through the gas combustion turbine
15 and the power generator 228.

Since the power generation portion 12B according
to this structural example has a structure for
generating electric power by using the combustion
energy of the fuel gas, the power generation fuel (fuel

20 - gas) FL supplied from the fuel pack 20A must have at
least the ignitability or combustibility. For example,
it is possible to excellently apply an alcohol-based
liquid fuel such as methanol, ethanol or butanol, a
ligquefied fuel consisting of hydrocarbon which is

25 vaporized at an ordinary temperature under an ordinary

pressure such as dimethyl ether, isobutene or natural

gas, or a gas fuel such as a hydrogen gas.



fuel gas (exhaust gas) after conbustion is directly exhausted to_the
out si de of the power supply system 301, it is needless to say t hal QQ7e 2005
flame resisting 5 processing or the detoxication processing nust be
carried out before emtting the exhaust gas to the outside or neans for
coll ecting the exhaust gas nust be provided if the exhaust gas contains a
conmbusti ble or toxic conponent. 10 By apglying the gas conbustion turbine
havi ng such .a structure to the power generation portion, as simlar to
the first structural exanple described above, since arbitrary electric

pover can be gener aysd did e, Il & gante oL PRLROD.Tr gl uatEpg an

anount of the power generati e supplie an appropriate

pover general kga1088kal XM ARROFHIN 40 NG HfibiS: 2LA1 L5 0fs rLOE) flevi ce DVC

can be realized. Furthernore, by ~ applylng e structure as t

m cro-fabricat @dngas teCOFRUSIHOB I RidI& £ o 1RSI 5 G POYEH CANs PSL gRNer at ed
20 with the relatively high energy conversion efficiency, ~and the power

generation nodglbe,16A ii@hi&idﬂ&isis!"le:_d)(yﬁ{] tigenefiad i OlaROr t&oNsd2ngan be
mnimzed while effectively utilizing the power generation fuel FL. (Third

Structural ExapploeestsiBewerr Geeradtian cabi Rorpiotgs 169 me2A be 22D are
view for illustrating the operation of a third structural exanple of the
power 2 0 OCT 26Grie8 gertertstficore ponititwim@pphe cabhauso ghe powehegenerati on
outside or means for collecting the exhaust gas must be
provided if the exhaust gas contains a combustible or
toxic component.
10 By applying the gas combustion turbine having such
.a structure to the power generation portion, as similar
to the first structural example described above, since
arbitrary electric power can be generated by the simple
control method for adjusting an amount of the power
15 generation fuel FL to be supplied, an appropriate power
generation operation according to the drive state of
the device DVC can be realized. Furthermore, by
applying the structure as the micro-fabricated gas
combustion turbine, electric power can be generated
20 with the relatively high energy conversion effiéiency,
and the power generation module 10A including the power
generation portion 12 can be minimized while
effectively utilizing the power generation fuel FL.
(Third Structural Example of Power Generation
25 Portion)
FIGS. 22A to 22D are view for illustrating the

operation of a third structural example of the power



nodul e according to this enbodinent. In the third structural exanple, as a
concrete exanple, the power generation portion has a structure thgpazmm
power generation device which uses the power generation fuel FL supplied
fromthe fuel pack 20A through the output control portion 14, drives a
rotary engine (internal conbustion engine) by the pressure energy
obtai ned by the conmbustion reaction and cogwerts 10 the drive energy into
el ectric power. As shown in these draw ngs, the power generation portion
12C according to the third structural exanple includes: a housing 231

: , | : . bstantiall

11 pii cal+ o P FOror 352y £ 1 QU Bk CS-uhT1 eobet RorBBbnPF ETATRY e

inner wal |l of qﬁgadygnggéégafﬁ@cgo2§ﬂ§saggb§agmgntsubstantiaIIy triangul ar
e

cross section; a known rotary ~engi ne provi w th an ignition portion 234

which ignites and bty nshd hencpapsessedutyel eQQﬁPl@ndag %g\é'%c%%t%e”erat or
(not shown) directly connected to a central shaft 233. to the structure

of the pover geneimili®N tROrpowdr 1génepasi shi pgrefiohhgakobacy rgRglRe. as
simlar to each structural exanple nentioned above, the power generation

portion B2C camshe ipdwgr ajete aati doraedita WhiansaBbk sRacgohyrappl yi ng
the m cromachi ne manufacturing technique. In the power generation portion

12C havi ng suclyeme: aGT 2006 FB4AssppLLedr Erolythepeatingaeachoat r oke of
suctton, through the output control portion 14, drives a rotary
engine (internal combustion engine) by the pressure
energy obtained by the combustion reaction and converts
10 the drive energy into electric power.

As shown in these drawings, the power generation
portion 12C according to thé third structural example
includes: a housing 231 having an operation space 231la
whose cross section is substantially elliptical; a

15 rotor 232 which rotates while being eccentric along the
inner wall of the operation space 23la and has a
substantially triangular cross section; a known rotary
engine provided with an ignition porﬁion 234 which
ignites and burns the compressed fuel gas; and a power

20 generator (not shown) directly connected to a central
shaft 233. As to the structure of the power generation
portion 12C consisting of the rotafy engine, as similar
to each structural example mentioned above, the power
generation portion 12C can be integrated and formed in

25 a small space by applying the micromachine

manufacturing technique.

In the power generation portion 12C having such a



conpressi on, conbustion (explosion) and exhaust carried out by rOE%tMSn of
the rotor 232, the pressure energy caused due to conbustion of thef ,ﬁ?mm
gas is converted 5 into the rotational energy and the converted energy is
transmtted to the power generator. That is, in the suction stroke, as
shown in FIG 22A, the fuel gas is sucked froman inlet 235a and charged
into a predeterm ned operation chanber AS dprmed by the inner 10 wall of
the operation space 23la and the rotor 232. Subsequently, after the fuel
gas in the operation chanber AS is conpressed to have a high pressure in

the conpressi %ﬁ}g@hﬁe,a?oj]%gqﬁ%%agg%iﬁggﬁ ?ﬁl Sggﬁiahs ignited and

burned (expl oded) by the ortron a predet ern ned

timng in the Cpusdd Stt ke, &S5 Sho i 2 - gas
aftergconbustion (S ew%%%éﬁiéron1$ﬁ%§€p£€§#?%§ig% a%ggr@%gaPE?ogégégég

outlet 235b in die wxhassici st rokecas sHevn 292 Ghe28Pesklrbhiscs6Yi es of
drive 20 strokes, rotation of the rotor 232 in a predeterm ned diréction

(arrows P6) is gmisddidies thy ddieopsessyr 6 €Rer giei nygkved bynexptegi on and
conbustion of the fuel gas in the conbustion stroke, and transm ssion of

the rotationalirarergye tmotdtel eent rahe shaf &n@38héscahveenkbinuadrghsia
result, the conbustion energy obtained by the fuel gas is converted into
t he rotational terergyitioid the Centpakeshaéhe?838oand Thathes,canvehted into
2 0 CCT 2006 85 electric power by the power generator (not shown)
suction stroke, as shown in FIG. 22A, the fuel gas is
sucked from an inlet 235a and charged into a
predetermined operation chamber AS formed by the inner
10 wall of the operation space 231a and the rotor 232.
Subsequently, after the fuel gas in the operation
chamber AS is compressed to have a high pressure in the
compression stroke as shown in FIG. 22B, the fuel gas
is ignited and burned (exploded) by the ignition
15 portion 234 with a predetermined timing in the
combustion stroke as shown in FIG. 22C, and the exhaust
gas after combustion ie emitted from the operation
chamber AS through the outlet 235b in the exhaust
stroke as shown in FIG. 22D. 1In this series of drive
20 strokes, rotation of the rotor 232 in a predetermined
direction (arrows P6) is maintained by the pressure
energy involved by explosion and combustion of the fuel
gas in the combustion stroke, and transmission of the
rotational energy to the central shaft 233 is
25 continued. As a result, the combustion energy obtained

by the fuel gas is converted into the rotational energy

of the central shaft 233 and further converted into



connected to the central shaft 233. As to the structure of the poggr
generator .in this exanple, a known power generator utilizing el Pr%”BZMB
magnetic induction or piezoelectric conversion can be applied as sinilar
to the second structural exanple nentioned above. In addition, since this
structural exanple also has the structure for generating electric power
based 10 on the combustion energy of thegfsuel .gas, the power generation
fuel (fuel gas) FL nust have at least the ignitability or combustibility.
Additionally, in case of applying the structure for directly emtting the

el gas af Lor sCaphusy gn.(exiahsln 0980, 10, 406 M 51 95200 Blophe pover

~supply system It can der st resi sti

~processing or therdetd ¢af g JUNGESSI i fUSiabe carried out before
"emtting the exhaust gas to the outside or nmeans for collecting the-

exhaust gas nust be ay ey dak it tihe exbagst 1 9as, 3. £0gLakPgr 8- CORPYAL LD e
or toxic substance. By applying the rotary engine having such a structure

to the power genemgllieQn apAridwiN pAseSidédafatd® @achi siryctusat rgxanpl.e
menti oned above, since arbitrary electric power can be generated by the

si mpl e 25 cont melgnretikod rdurc tadjriisd Ngi edoerdtt i ©f cbhee POVEH cggneeat i on
fuel FL to be supplied, an appropriate power generation operation
according to thepddiede ast atienidfa? b 0 d 200nd 86t thet dexl cexsapl be
realized. Further, by applying the
mentioned above.
| In addition, since this structural example also
has the structure for generating electric.power based
10 - on the combustion energy of the fuel gas, the power
generation fuel (fuel gas) FL must have at least the
ignitability or combustibility. Additionally, in case
of applying the structure for directly emitting the
fuel gas after combustion (exhaust gas) to the outside
15 of the power supply system 301, it can be understood
that the flame resisting processing or the detoxication
processing must be carried out before emitting the
exhaust gas to the outside or means for collecting the
exhaust gas must be provided if the exhaust gas
20 contains a combustible or toxic substance. -~
By applying the rotary engine having such a
strﬁcturé to the power generation portion, as similar
to each structural example mentioned above, since
arbitrary electric power can be generated by the simple
25 control method for adjusting an amount of the power

generation fuel FL to be supplied, an appropriate power

generation operation according to the drive state of



structure as the mcro-fabricated rotary engine, the power generation
nodul e 10A i ncluding the power generation portion 12 can be mi ni i 2l 0GR 2085
generating 5 electric power by the relatively sinple structure and the
operation producing less vibration. (Fourth Structural Exanple of Power
CGeneration Portion) FIGS. 23A and 23B are schematic structural views 10
showi ng a fourth structural exanple of the power generation portion

applicable to the power generation modul & ccording to this enbodi nent.

Here, only the basic structures (two-piston type and displacer type) of a

known stirlin ngi ne applied to the fourth 15 structural exanple are
illustrated, gﬁﬁ“% Yﬁé§2ﬁ?QwPewf??lbéeﬂescFPEEBan Pie 2BPPAYLEINERFer. In

he f h st t I I \ et le, th r generation
bortion has a SUAISUTE 28 @ﬂ%ﬁﬁg?ré%ﬁ%&%?aﬁgéé‘%eér«héﬁ‘iﬁ%&; e power
20 ge ti f : I f h l k.20A_.thro t he out put
con??gfrSOL??oﬁﬁ%%?Fhﬁ$€£§$%§%%té?@%%ﬁe%éésﬁggﬁgéfgﬁngpecBﬁ%%§tion engi ne)

by the thermal gnergy; g?%?@goﬁylﬁhgigoﬁguﬁaéggiEggckkgﬁea %ne%%@%@ﬂfs

the drive ener into ele I C power. Ower generationporti-on
12D BeCO 10 WP oLy o ek o SXATDLS, MRSUOMEARTLE i, 11
hi gh-t enper at urighd expanst o) S+8@uevhyndess2418-aR404 .
(Fourth Structural Example of Power Generation
Portion)
FIGS. 23A and 23B are schematic structural views

10 showing a fourth structural example of the power
generation portion applicable to the power generation
module according to this embodiment. Here, only the
basic structures (two-piston type and displacer type)
of a known stirling engine applied to the fourth

15 structural example are illustrated, and the operation
will be described in the simple manner.

In the fourth structural example, as a concrete
example, the power generation portion has a structure
as a power generation device which uses the power

20 generation fuel FL supplied from the fuel pack 20A
through the output control portion 14, drives a
stirling engine (external combustion engine) by the
thermal energy obtained by the combustion reaction and
converts the drive eﬁergy into electric power.

25 ._ In the power generation portion 12D according to
the fourth structural example, as shown in FIG. 2334,

the two-piston type stirling engine generally includes:



| ow-t enperature (conpression) side cylinder 242a which are constituted to
all ow operative gas to reciprocate; a high-tenperature side plstoﬁfkﬂQbZMS
and a low 5 tenperature side piston 242b which are provided in these
cylinders 241a and 242a and connected to a crank shaft 243 so as to
‘reciprocate with a phase difference of 900; a heat er 244 for heating the
hi gh-tenperature side cylinder 241a; a co - 245 for cooling the | ow 10
tenperature side cylinder 242a; a known stlrllng engine provided with a
fly wheel 246 connected to the shaft of the crank shaft 243; and a power
generator (not Sho [ ect co nected to.the cran

, f In th
power generatlonqbé% |%$PH%E?E%E §%§ﬂséon15S%FFUE?EFBQQFL@%%atfndha f |
t const.an eat e
by e Ther o P st %d?%&?%*%%ug?hgng'&?et RY2:R8pE o2 AT
|Omftenperatur%f%(gbﬁé%ifﬁ%%dzégaaggowab E?b@gg §asb%oC?@%E§QtE%t%OO|ed

by being brought into contact wt xpose ot fier “araas Aside and

outsi de the poub; wippliosyst ¢ 30148 UphsR800ab0anal . 1g0d each stroke
of isochoric heating, |so%herna expansion, 1sochoric cooling and

i sother mal conpreagsd At hse r epeat st ds faopegulibn the b!re%tl'd%deri%r gy for
reci procating the high 25 tenperature side piston 241b" and

| ow-t enper at ur ehed glec Pl Sh@er242h1 & sagsanyepkednidntenhBetkat %tol Qnalr angher gy
of the crank shaft 243 and transmitted to the 2 0 OC T 2006 88 power
generator. shaft 243 so as to reciprocate with a phase difference
of 90°; a heater 244 for heating the high-temperature
side cylinder 24la; a cooler 245 for cooling the low-
10 temperature side cylinder 242a; a known stirling engine
provided with a fly wheel 246 connected to the shaft of
the crank shaft 243; and a power generator knot shown)
directly connected to the crank shaft 243.
In the power generation portion 12D having such a
15 structure, the high-temperature side cylinder 241la is
maintained to be constantly heated by the thermal
energy involved by combustion of the fuel gas, while
the low-temperature side cylinder 242a is maintained to
be constantly cooled by being brought into contact with
20 or exposed to other areas inside and outside the power
supply system 301 such as outside air, and each stroke
of isochoric heating, isothermal expansion, isochoric
cooling and isothermal compression is repeated. As a
result, the kinetic energy for reciprocating the high-
25 temperature side piston 241b and the low-temperature

side piston 242b is converted into the rotational

energy of the crank shaft 243 and transmitted to the



That is, in the isochoric heating process, when thernal expansionﬁgfoép%
operative gas is comenced and the high-tenperature side piston 241Ib 006
‘starts to nove 5 down, in the |owtenperature side cylinder 242a having a
smal | capacity which is a space conmunicating with the high-tenperature

si de cylinder 24la, the low tenperature side piston 242b noves up by
reduction in pressure involved by sudden glgop of the high 10 tenperature
si de piston 241b, and the cool ed operative gas of the |owtenperature side
cylinder 242a flows into the high-tenperature side cylinder 241a.

Subsequent |y, | expansion stroke, the cooled operative gas
whi ch has floméﬂn%%§0é$ﬁéPﬁ£ "15 tenperature side cylinder 24l1a is

sufficiently ther”B-'t'llié!teIQangﬁdtﬁ@dleEEg‘:}ﬁ%shtelg%ll?lr(f"%_wcees%f Ly space

in the high-tenmperature side cylinder 241a and the tenperature si de

cylinder 242a, w€hrhot hekPensDbghoEepner aburatside gRisSEan bk rard thg | ow
20 tenperature side piston 242b nove down. Then, in the isochoric cooling

stroke, the spagee mrlgrhheezhp&\h:éema@rQwéep&ls@@nczhwd%&a%"c%atloSnio%f eased
by drop of the |owtenperature side piston 242b, and the space in the

hi gh- t emger at urdowsi dei cythadesw24dmpesa2breostHacted ihased 2an st Masing
Furthernore, the high- tenperature side piston 241b noves up, and the

operative gas of dmelhi gapdenperahick ssde epbipdebmBudi@a®ihg2@QGh 89 241a
flows into the | owtenperature side cylinder 242a
the high-temperature side cylinder 24la, the low-
temperature side piston 242b moves up by reduction in
pressure involved by sudden drop of the high-
10 temperature side piston 241b, and the cooled operative
gas of the low-temperature side cylinder 242a flows
. into the high-temperature side cylinder 241la.
Subsequently, in the isothermal expansion stroke, the
cooled operative gas which has flowed into the high-
15 temperature side cylinder 24la is sufficiently
thermally expanded and increéses the pressure of the
space in the high-temperature side cylinder 24la and
the low—témperature side cylinder 242a, and both the
~ high-temperature side piston 24lb and the low-
20 temperature side piston 242b move down.

Then, in the isochoric cooling stroke, the space
in the low-temperature side cylinder 242a is increased
by drop of the low-temperature side piston 242b, and
the space in the high-temperature side‘cylinder 241a is

25 contracted based on this. Furthermore, the high-

temperature side piston 241b moves up, and the

operative gas of the high-temperature side cylinder



and is cooled. Thereafter, in the isothermal conpression stroke, the

cool ed operative gas filled in the space within the | ow—terrperatijﬂeﬂfm 206
cylinder 242a 5 i's contracted, and the both continuous spaces in the

| ow-t enperature side cylinder 242a and the high-tenperature side cylinder
241a are reduced in pressure. Mreover, both the high-tenperature side

pi ston 241b and the | owtenperature side ton 242b 10 nove up, and the
operative gas is conpressed. In this series of drive strokes, rotation of
the crank shaft 243 in a predeterm ned dlrectlon (arrows P7) is

mai nt ai ned by qug(¥fgﬁg ngthF%lnE% %Eggéﬂga %%gEgBocatlng

notion of the pistons. resu Brative

gas is convergﬁgb|ﬂ§(%5gfé&ota@hgpﬁéfgﬁgrgynoghghgng%ggpg?aft 243 and

then converted into electric power ower " géeneéra not shomn)

connected to t henyranks shafdt 248, Omé heo 0t ber oBapd. 1i,n
PR oTFt

generatlon portion 20 12D accordlng tot strucbura exanpﬁe

shown in FIG 23B stﬁ&edlvsmagxerttwpﬁoﬁitér{mwgaéagbngldbs gﬁz%agw%zgo
generally include: a cylinder 241c having a high-tenperature space and

| owt enpér at ur s sparter At b, 8&@dp‘@lﬁéI]@@@Heéioxbtilﬁughfép%?ﬁ@ésphﬁt PRe241d 25
and in which the operative gas can reciprocate; a displacer piston 241d

whi ch is provi ded-tentpeer oyl fedetde 2441 raelr coaphganadthe be capabl e of
reciprocating; a. 2 0 OC T 2006 90 power piston 242d which reciprocates
in accordance Witdh-temperature side cylinder 24la are reduced in
preséure. Moreover, both the high-temperature side
piston 241b and the low-temperature side piston 242b
10 move up, and the operative gas is compressed. 1In this
series of drive strokes, rotation of the crank shaft
243 in a predetermined direction (arrows P7) is
maintained by due to heating and cooling of the fuel
gas the reciprocating motion of the pistons. 2As a
15 result, the pressure energy of the operative gas is
converted into the rotational energy of the crank shaft
243 and then converted into electric bower by the powér
generator (not shown) connected to the crank shaft 243.
On the other hand, in the power generation portion
20 12D according to the fourth structural example, as
shown in FIG. 23B, the displacer tybe stirling engine
is configured to generally include: a cylinder 241c
having a high-temperature space and a low-temperature
space which are partitioned by a displacer piston 241d
25 and in which the operative gas can reciprocate; a

displacer piston 241d which is provided in the cylinder

241c and configured to be capable of reciprocating; a



a change in pressure in the cylinder 241c; a crank shaft 243 to mgich t he
di spl acer piston 241d and the power piston 242d are connected so- é’?@ﬂ 2006
have a phase 5 difference of 900; a heater 244 for heating one end side
(high-tenperature space side) of the cylinder 241lc; a cooler 245 for
cooling the other end side (low tenperature space .side) of the cylinder
241c; a known stirling engine provided wigh a fly wheel 246 connected 10
to the shaft center of the crank shaft 243; and a power generator (not
shown) directly connected to the crank shaft 243. In the power generation

[ ' he hi gh- - at ide of t
Yl i nder 15 2HEES Hm Rk hial 14 5" CORSTRAT 7y ERBat B By LB CheP

energy involveg @%%§§§¥%?ié¥b§gufgeﬁg?gk%géilinﬁgkl 43Qe %gg&gﬁgferature

side space of the s mai nt al ne onstantly coo eover, by

repeating each sHrake of ﬂ&qmp&mct}b@a&ié‘}gla&éetﬁggg?h g@lSXBHBSicH?br

i sochoric cooling and isothermal conpression, t netic energy

reci procating tsverdigs ﬁﬁﬁ”Z&Q@tQ@éZﬁéﬁn@BQe&h§op8§eﬁoph§§9na2§ggs@jth a
predet erm ned phase difference is converted into the rotational energy of

the crank shaf idiZe ittt raafsym 4 tiesh tOr t P4 pOYETr hEEOEHGt Bhe dRAL IS, N
the isochoric heating stroke, when thermal expansion of the operative gas

by the heater i@ (hikG200EMpLdaPdde i spsoemendey apdthbecdispbaeer piston
241 starts to
241c; a cooler 245 for cooling the other end side (low-
temperature space side) of the cylinder 241c; a known
stirling engine provided with a fly wheel 246 connected

10 to the shaft center of the crank shaft 243; and a power

generator (not shown) directly connected to the crank

shaft 243.
In the power generation portion 12D having such a
structure, the high-temperature side of the cylinder
15 24lc is maintained to be constantly heated by the
thermal energy involved by combustion of the fuel gas,
while the low-temperature side sbace of the same is
maintained to be constantly cocled. Moreover, by
repeating each stroke of isochoric heating, isothermal
20 expansion, isochoric cooling and isothermal
compression, the kinetic energy for reciprocating the
displacer piston 241d and the power piston 242d with a
predetermined phase difference is converted into the
rotational energy of the crank shaft 243 and
25 transmitted to the power generator.
That is, in the isochoric heating stroke, wheh

thermal expansion of the operative gas by the heater



nove .up, the operative gas on the [owtenperature space side flows to the
hi gh-tenperature space side and is heated. Subsequently, in the |§9tﬂﬁrg?
expansion 5 stroke, the increased operative gas on the high- tenperatUte 06
space side is thermally expanded and the pressure is increased. As a
result, the power piston 242d noves up. Then, in the isochoric cooling
stroke, when the displacer piston 241d nng?s down by inflow of 10 the
operative gas thermally expanded by the heater 244 to the |owtenperature
space side, the operative gas on the high-tenperature space side flows
into the |ow t ggerature s&ac sige gnd IS iooled.,Thereafter, in the
e op

i sot hermal co sTAINCSTFORESt A Fafive 6§§r1?léGGW§@4ﬁnsﬁﬁétéyFFthr
241 1 the | t t .side_is contracted and t pressure in
the cylinder SHIC ORPt he T oRPTenner 5t P8 eaagbesﬁw—itgmpreerf s Siien

I ind t iston . 2 Ln. this series.o rive strokes,
otation of tne 5" ot aal ohar PhS.8len  ratiBrilin SEEC ar 26t FOR Cr r ove
P7) i s maint ai ned, byq heatigge glohbey operathe :as a0d. 1t he Legiprocat i ng
notion of the pistons involve %y 6o I’ ng. Consequéently, e pressure

ener gy ofg t he §%%%ﬁéﬁV@h@a§n&§e§QBMGBF%§aEE%% bg% ot atjonalypenergy 25 of
the crank shaft 243 and further converted into “electric power by the power

generator (not sdyeratepangsted todbhescrapkmshakt e243nded 0G Th2006 92

Here, as to the structure of the power generator,
pressure is increased. As a result, the power piston

242d moves up. Then, in the isochoric cooling stroke,
when the displacer piston 241d moves down by inflow of
10 the operative gas thermally expanded by the heater 244
to the low—temperature-space side, the operative gas on
the high-temperature space side flows into the low-
temperature space side and is cooled. Thereafter, in
the isothermal compression stroke, the operative gas
15 cooled in the cylinder 241c on the low-temperature
space side is contracted and the pressure in the
cylinder 241c on the low-temperature space side is
reduced, which results in drop of the power piston
242d. In this series of drive strokes, rotation of the
20 - crank shaft 243 in a predetermined direction (arrows
P7) is maintained by heating of the operative gas and
the reciprocating motion of the pistons involved by
cooling. Consequently, the pressure energy of the
operative gas is converted into the rotational energy
25 of the crank shaft 243 and further converted into
electric power by the power generator (not shown)

connected to the crank shaft 243.



as si-mlar to the second and third structural exanples, a known power
generator utilizing electromagnetic induction or piezoelectric con%@y&ﬂbamm
can be applied. 5 Further, as to the structure of the power generation
portion 12D provided with the stirling engine shown in FIGS. 23A and 23B,
this power generation portion can be also integrated and formed in a snall
space as simlar to each structural exa nment i oned above. 10
Furthernore, in this structural exanple, since there is enployed the
structure for generating electric power- bﬁsed on the thermal fne[gyf I

i nvol ved by conbusti f fuel S e _power . generation fue ue
gas) nust'yhave at H@%@ 't%%h?%n??%b??f?§g8fec8ﬁgﬁg iBPVFFy96T§r§§° ppl yi ng
the stirling eng 2V c e ower neration
portion; asgsiggigﬁﬂnﬁgh?%%§a d%2§%§é%§i%§§ Fﬁ??é gF?H%?Hf 8§8WB?8?’

arbitrary el ecty i Agyelowan fengenesat adi by 1hg &hEpkeorgaRLEQL method for

adj usting an anount -of 'the power 20 generation L to be supplied, and

hence an appr apfdAitE ROVEY GROEs a1 &OPr OBEESLY 8PS 26R0EIhNG et prﬂ?ﬁed‘?‘” ve
state of the device DVC (load LD) can be realized. Mreover, by applying a

constructi on aswthdmi igeth sties | spguengr8eort BRePRWRE rIgRRERLL 9B MOdUl €
25 10A including the power generation portion 12 can be mnimzed while

generating el eglonitd qroviEaD whidwided wethttiel yrsirMRhe shiiabuk8oandithe .
operation with less 2 0 0 O T 2006 93 vibrations.
FIGS. 23A and 23B, this power generation portion can be
also integrated and formed in a small space as similar
to each structural example mentioned above.

10 Furthermore, in this structural example, since thére is
employed the structure for generating electric power
based on the thermal energy involved by combustion of
the fuel gas, the power generation fuel (fuel gas) must
have at least the ignitability or combustibility.

15 By applying the stirling engine having such a
structure to the power generation portion, as similar
to the above—described third structural example,
arbitrary electri; power can be generated by the simple
control method for adjusting'an amount of the power

20 generation fuel FL to be supplied, and hence an
appropriate power generation operation according to the
drive state of the device DVC (load LD) can be
realized. Moreover, by applying a construction as a
minimized sterling engine, the power generation module

25 10A including the power generation portion 12 can be

minimized while generating electric power with the

relatively simple structure and the operation with less



Incidentally, in the second to fourth structural exanples nmentioned above,
al t hough the power generation device provided with the gas conbugwlmm zm5
turbine, the 5 rotary engine and the stirling engi ne has been exenplified
as the power generation device for converting a change in the gas pressure
based on the conbustion reaction of the power generation fuel FL into
electric power through the rotational energy, the 10 present invention is
not restricted thereto. It is needless to say that it is possible to apply
a conbined wuse of various kinds of the internal comnbustion engijneh or the
ext ernal conbust.i engl he such as a pul se conbustion engi ne and the power
gener at or utiﬁ%ﬁéﬁ%ﬁﬁé¥§15 principle of known el ectromagnetic induction or

pi ezoel ectric converféégyﬁéggiiQésgﬁughgrg%cgﬁsggéff%Lr@ wg&aggﬁgkg 502

Portion) FIGS. 24A an are henmat'1’'c struc Vi ews

fIfLN Struct ur Ay GAm ndfc 1 58-00UB0ve 0COPEADLAN PAE! LBRCFPRLLEADLG L0 the

power generation nodule according to t I ment.

structural examava,cdSoRoElies ef Bt h eXREPLSs - EBﬁbQQWEBRg@UEBi‘H on.partion
has a structure 25 of a power generation device which uses the power

generation fuelrdtarsupdete faom the §ﬂ€£l@ﬁgkeggﬁnetHé@uggehhe out put
control portion 14 and generates 2 0 0 O T 2006 "94 el ectric power by
t her moel ect ri ¢ ecxmmypelrisf 0#d poyethe power generation device for
converting a change in the gas pressure based on the
combustion reaction of the power genération fuel FL
into electric power through the rotational energy, the
10 present invention is not restricted thereto. It is
needless to say that it is possible to apply a combined
use of various kinds of the internél combustion engine
or the external combustion engine such as a pulse
combustion engine and the power generator utilizing the
15 principle of knowﬁ electromagnetic induction or
piezoelectric conversion.
(Fifth Structural Exaﬁple of Power Generation
Portion) |
FIGS. 24A and 24B are schematic structural views
20 showing a fifth structural example of the power
generation portion applicable to the power generation
module according to this embodiment.
In the fifth structural example, as a concrete
example, the power generation portion has a structure
25 of a power generation device which uses the power

generation fuel FL supplied from the fuel pack 20A

through the output control portion 14 and generates



generation utilizing a difference in tenperature caused due to production
of the thernmal energy based on the conbustion reaction (oxidatioh0 0CT 2006
reaction). 5 As shown in FIG 24A, the power generation portion 12E
according to the fifth structural exanple has a construction of a _
tenperature-di fference power generation generally including: a conbustion
heater 251 for generating the thernmal eneygy by subjecting the 10 power
generation fuel FL to the combustion reaction (oxidation reaction); a
fixed tenperature portion 252 for maintaining a substantially fixed

tenperature; agdeca hersmel.ealy i bonyer siop: el exmpl. 255, conpest ed

between first and second tenperature en eater 251

bei ng det er m ngdnas A, ISty 4 EgEﬁf%féf@ﬁc@ngntp@mééf§9u£§”@§?§eare

portion 252 as$ the second tenperature end. Here, the therno- electric

conversion el egeat t25% dfudtiSdIGING ech SAmh Vab88E g 04§ SROYR.I N FI G
8B. The conbustion 20 heater-251 continuously maintains the conbustion

reaction to keepmduitghor erqeratd e(didLELON| Platbheonpover generation fuel
FL, while the fixed tenperature portion 252 is configured to maintain a

substantbal |y fixedid estpewratin ee{d or2 €xanphe, panedr genaryt i 6APBbRLEBE 25
or a low tenperature) by being brought into contact wth or exposed to
ot her areas i ndi28e aawb miiirsy deo ttfee fpiofieh supptyusystexadPle Assta the
structure of the 2 0 OC T 2006 95 power generation portion 12E consi sting
of the construction of a temperature-difference power
generation generally including: a combustion heater 251
for generating the thermal energy by subjecting the
10 power generation fuel FL to the combustion reaction
(oxidation reaction); a fixed temperature poftion 252
for maintaining a substantially fixed temperature; and
a thermoelectric conversion element 253 connected
between first and second temperature ends, the
15 combustion heater 251 beingldetermined as the first
temperature end and the fixed temperature portion 252
as the second temperature end. Here, the thermo-
electric conversion element 253 has the structure
equivalent to that shown in FIG. 8B. The combustion
20 heater 251 continuously maintains the combustion
reaction to keep a high temperature by receiving the
power generation fuel FL, while the fixed temperature
portion 252 is configured to maintain a substantially
fixed temperature (for example, an ordinary temperature
25 or a low temperature) by being brought into contact

with or exposed to other areas inside and outside the

power supply system 301. As to the structure of the



tenperature di fference power generator shown in FIG 24A, the power
generation portion is also integrated and forned in a small spadb0&§72ms
simlar to 5 each structural exanple nmentioned above. In the power
generation portion 12E having such a structure, as shown in FIG 24B, when
the power generation fuel charged in the fuel pack 20A is supplied to the
conbustion heater 251 through the 10 outpufy control portion 14,

t he- conbustion (oxidation) reaction proceeds in accordance with an anount
of the power generation fuel to be supplied, and heat is generated,

‘'t hereby incr g;ﬁl%io@graf%%@}%rﬁto%r %oq:ft -tot}}ehleﬁ?irg;og?#j{sggr}iprgfgﬁgrtggl. On the

ot her hand, ce a tenperature o ure portion 252 is
determ ned to beg Set  sWhst %{ltfifyrléﬁccéogj%péli, | rsq?:gg-i tenperature
i s produced betmg%nrﬁﬁe combustion heater fgﬁu%néifﬁe I Xed tenperature
portion 252. Based2an,thire Fdfar eRGR 14T TEMYAL WL, 1 L PEedet ermi ned

el ectronotive force is generated and electric power is then produced by

the Seebeck effigekgriatdderddedmelEal i£ HRNversiaie & £nenhi 253+ BY
applying the tenperature difference power generator having such a

structur®, as shghl atretead] S&nildeidai@lomxdagderaenti oned above,
arbitrary electric power can be generated by the sinple control nethod for
adj usting an anount Iof titee grower gEreration pewetidh 128 Zh&vOkgTs26R6a 96 be
supplied, and an appropri ate power generation
structure, as shown in FIG. 24B, when the power
generation fuel charged in the fuel pack 20A is
supplied to the combustion heater 251 through the
10 output control portion 14, the.combustion (oxidation)
reaction proceeds in accordance with an amount of the
power generation fuel to be supplied, ahd heat is
generated, thereby increasing a temperature of the
comsttion heater 251. On the other hand, since a
15 temperature of the fixed temperature portion 252 is
determined to be set substantially constant, a
difference in temperature is produced between the
combustion heater 251 and the fixed temperature portion
252. Based on this difference in temperature,
20 predetermined electromotive force is generated and
electric power is then produced by the Seebeck effect
in the thermoelectric conversion element 253.
By applying the temperature difference power
generator having such a structure, as similar to each
25 structural example mentioned above, arbitrary electric

power can be geﬁerated by the simple control method for

adjusting an amount of the power generation fuel FL to



operation according to the drive state of the device DVC (Il oad L{pacan be
hence realized. In addition, by applying the structure as the CT 2006
mcro-fabricated 5 tenperature difference power generator, the power
generation nodul e 10A including the power generation portion 12 can be

m nimzed while generating electric power by the relatively sinple
structure and the operation with less vibrgtions. 10 Incidentally, although
description has been given as to the tenperature difference power
generator for generating electric power by the Seebeck effect based on a
difference in nperature in_the conbustion heate 251 and_ _the fixed

t enper at ur e po}f %feQTmﬁ?Qei%n?paﬁo?ﬁ?%B?|BHWFE HSPEFéggPPCteﬂ t hereto
d h t t

her moat et ron e St ReRdiRToR ' 1% Suhtie: §eft FanEif&%pfﬂ%‘r}éFepow

Generation Porgjon); 204 4 cgéAan? ggg AL g sohgmat kg EHEH%EHP OH¥'6“5

showi ng a sixth structur exanpl e o OWEr ~ “génerat i on por

applicable to the, power &@@%@fﬁeeur@vgy'@h@%%gbnga[o?l&@'tédeﬂbodi ment. In

the sixth structural exanple, as a concrete exanpl e he power
generati gn por td b diast @rStAUEEHFEncas @w@@“?éngﬁ%ﬁi' %edgxblw@% whi ch uses

the power generation fuel FL supplied fro he fuel pack 20A 2 0 OCT 1006
97 .through theyendpilti €9Nhé@h1Q0IYAOMAHuANHgIERL! gbRSr generation
portion 12 can be minimized while generating electric
power by the relatively simple structure and the
operation with less vibrations.

10 Incidentally, although description has been given
as to the temperature difference power generator for
generating electric power by the Seebeck effect based
on a difference in temperature in the combustion heater
251 and the fixed temperature portion 252( the present

15 invention is not restricted thereto and may have a
structure for generating electric power based on the
thermoelectronic emission phenomenon.

(Sixth Structural Example of Power Generation
Portion)

20 FIGS. 25A and 25B are 'schematic structural views
showing a sixth structural example of the power
generation portion applicable to the power generation
module according to this embodiment.

In the sixth structural example, as a concrete

25 example, the power generation portion has a structure

as a power generation device which uses the power

generation fuel FL supplied from the fuel pack 20A



electric power (electronotive force) based on the principle of tipeg OCT'ZOPF
magnet o- hydr o-dynam cs. As shown in FIG 25A, the power generation portio
5 12F according to the sixth structural exanple has a structure of an MiD
(Magnet o- Hydr o- Dynami cs) power generator generally including: a pair of

el ectrodes ELa and ELb which constitute side walls of a flow path along
whi ch the power generation fuel FL consi stg'_pg of 10 a conductive fluid
passes in the formof a predeterm ned flux and are opposed to each other;
magnetic field generating means MG including a Nd- Fe- B- based neodym um

t i gh tes.,a _magnetic field. having a predeterm ned
Pﬁ{ gﬁgs?y rﬁgg%ig%%%ectg‘?egﬁor%f%%n%‘i)rér[f%f Q%er?ﬂ %fngaB pfggt%hrﬂf'iag';i on of
th | ectrod ire on
geﬁerGateiCo;lof 5;6%:—5%&:;%%%“&?%%%12% %nﬁcfﬁ i|3Fia|e§i 8ggﬁp§ng?2tniegtned
to the . i r %ﬁ"@t 1.b. T ower ge
f8e| EL irgsgegtguﬁ_,\éﬁ%@;g fﬁ?ﬂ“é(zvkvgar i nggﬁﬁﬁ)ggﬁ%ﬁggg'pl asma, a liquid

metal, a liquid com@immcpﬂdpf@ivzasﬁyb@ﬁgng{s%erogege%Ft@Bﬂ_ htolcttfilogxw
path is formed so that the power generation fu FL can lowin a

directi og (arr QWrP&cq@ld!td ocidies 25l ectnodgsaFlaxandi ElRas!t is to be
noted that the power generation portion 12F according to this structural

exanpl e can be sals@tudegftad o {104 FRst b1 2dPo D EnIm2096 p8fea snal |
space by applying the m cromachi ne manu-

generator generally including: a pair of electrodes ELa
and ELb which constitute side walls of a flow path
along which the power generation fﬁel FL consisting of

10 a conductive fluid passes in the form of a
'predetermined flux and are opposed to each other;
magnetic field generating means MG including a Nd-Fe-B-
based neodymium.permanent magnet which generates a
magnetic field having a predetermined intensity in a

15 direction perpendicular to both the opposed direction
of the electrodes ELa and ELb and the flow path
direction of the perr generation fuel FL; and output
terminals Oc and Od individually connected to the
respective electrodes ELa and ELb. Here, the power

20 generation fuel fL is a conductive fluid (working
fluid) such as plasma, a liquid metal, a liquid
containing conductive substances, or gas, and its flow
path is formed so that the power generation fuel FL can
flow in a direction.(arrow P8) parallel to fhe

25 electrodes ELa and ELb. It is to be noted that the

power generation portion 12F according to this

structural example can be also integrated and formed in



facturing technique as simlar to each structural exanple descri bg% g‘aﬁve.
In the power generation portion 12F having such a 5 structure, as sh 205
FIG 25B, by generating a magnetic field B vertical to the flow path
direction of the power generation fuel by the magnetic field generating
means MG and by novi ng the power generation fuel (conductive fluid) FL
with the flux u into the 10 flow path dir ion, the electronotive force u
x B. is induced when the power generation fuel FL conmes across the
magnetic field, based on the Faraday's | aw of el ectromagnetic induction,

t he ent hal py whi ¢ch _t.he power eneration fuel FL has is converted into
electric 15 poﬁ/er%,maalgd sgjr?ceq eb@graip(?:@(fr’?%ntth? PRI ¢ 1 B o the | oad

(not- shown) Co%g%ﬁﬂﬁﬁa %ﬁe 4 ecggF%&m%fﬁfﬁﬁ%?%%e{bﬁgggcggaafz a result,

the thermal enérgy power generatrton e as'is directly

converted int oeé(?l;@qter | NI 4 %&xf@i dentally, in case of applying the

structure for ctly emtting e power generation fuel -(conductive

fluid) FL uhich has passed #4a08 ddicefLoton pAH: ofn t horHOuDRReC aaNSr 2t Of

. to the outside of the power supply system , It is nee to say that

the 25 fhane regiSidtid-d)f QLS deh Ofn tes el O O | O e PLRER§SLNG Nust be
carried out before emtting the power generation fuel FL to"the outside or

means for 2 0 Qa@nEtAQ6&iHH ®IV&ctidwl tHe power1 genssehi anrtuel ofLoRust

°e the power generation . fuel by the magnetic field
generating means MG, and by moving the power generation
fuel (conductive fluid) FL with the flux u into the

10 flow path direction, the electromotive force u X B is
induced when the power generation fuel FL comes across
the magnetic field, based on the Faraday's law of
electromagnetic induction, the enthalpy which the power
generation fuel FL has is converted into electric

15 power, and an electric current is caused to flow to the
load (not shown) connected'betweeﬁ the output terminals
Oc and O0d. As a result, the thermal energy that the
power generation fuel FL has is directly converted into
electric power.

20 Incidentally, in case of applying the structure
for directly emitting the power generation fuel
‘(conductive fluid) FL which has passed along the flow
path of the MHD power generator to the outside of the
power supply system 301, it is needless to say that the

25 flame resisting processing or the detoxication
processing must be carried out before emitting the

power generation fuel FL to the outside or means for



provided if the power generation fuel FL contains a conbustible or toxic
conponent. By applying the MHD power generator having such a 5 stz pgaicur g
to the power generation portion, since arbitrary electric power can be
generated by the sinple control nmethod for adjusting the speed of the
power generation fuel FL noving along the flow path, an appropriate power
generation operation according to the 10 jve state of the device DVC can
be realized. Further, by applying the striucture as the mcro- fabricated
WVHD power generator, the power generation nodule 10A including the power

er generator, the power generation | _ ng

W Uh 15 Che very S B C PICHIET i o G vt pafees PBach
t I . i IS _]ust I f the,

generati on por B TR bpm |G 087 Theo bRE Cheheh AT okt naUr & J0ARand | s

not i ntended t%odﬁﬁ§€£6¥et$¥’E%if%*#%ﬁ?ﬁ%e pe power supply system 20
n

according to the present 1nvention. rief, the power generation portion

12 applied to the pr%}fE%E}Spl_}i/IW&'n'ElianMHBpr@¥§h§QBe{ePSESE BLEY G U al ong

as it can generate ectri'c power based on t ectro- chem-cal reaction

or heat generatdfictutEMEr I Sower diLferencsni pypt ved, byithe endoergic
reaction, the conversion action of the pressure energy or the thermal

energy, el ectromginetdey idikiett D0 gowlet heahi ke b&néhetdd0pYCrhe2@@fp1200
power generation portion 12 when a liquid fuel or a
control method for adjusting the speed of the power
generation fuel FL moving along the flow path, an
appropriate power generation operation according to the

10 drive state of the device DVC can be realized.
Further, by applying the structure as the micro-
fabricated MHD power generator, the power generation
module 10A including the power generation portion 12
can be minimized while generating electric power with

15 the Very simple structure requiring no drive parts.

Each structural -example mentioned above is just an

example of the power generation portion 12 applied to
the power generation module 10A and is not intended to
restrict the structure of the power supply system

20 according to the present invention. 1In brief, the
power generation portien 12 applied to the presenr
invention may have any other structure as long as it
can generate electric power based on the electro-
chemical reaction or heat generation, a temperature

25 difference involved by the endoergic reaction, the
conversion action of the pressure energy or the thermal

energy, electromagnetic induction and the like in the



liquefied fuel or a gas fuel charged in the fuel pack 20A is directly or
indirectly supplied thereto. For exanple, it is possible to excepbe?%#y
apply a conbined 5 use of external force generating neans utilizing o 2006
t her roacoustic effect and a power generator utilizing electromagnetic

i nduction or piezoelectric conversion or the |ike. Anong the respective
structural exanples described 10 above, i@f power generation portion 12 to
which the second to fifth structural exanples are applied is configured
to use electric power (second electric power). supplied fromthe sub power

supply porti O”Ip%%ears e?%etf}:raatkt'i%% oercctiLJnC b9 Wl % TH &9@5%@%08? for the 15

i gnition operation en i'ng out the thernmal energ ubj ecting the

power generatiqn {8l S ﬁ}éqmcixe% s G PRI - genel atipn poLii g2 to

t he conbustion reaction or the I1ke, as shomm 1h FIG 3. <Cpera€|on

Control Portionoh33 2Q4iA% S NiddGedhld hseu;g;pﬂ@&i OResOpbr Ol ppprtion

13 applied to the power generation nodule according to this embodi ment
operates W th thengperating £Ieedilcl e pPoyesxcd SESONDy eh8EL i & BOMBE hed

supplied fromthe above- described sub power supply portion 11, generates
and 25 out put s waR QEFeraiticyhLoNMdte Sd@eda bs@dn@inyatt OUSzikgnedseof
information inside and outside the power supply system 301 according to
t hi s enbodi mrentthemarmaoqust ic Ff&0GENdA HEH poder ngenenatspentiicai hy, a
detected voltage froma
electromagnetic induction or piezoelectric conversion
or the like.
Among the respective structural examples described
10 © above, the power generation portion 12 to which the
second to fifth structural examples are applied is
configured to use electric power (second electric
power)  supplied from the_sub power supply portion 11 as
start-up electric power as mentioned above for the
15 ignition operation when taking out the thermal energy
by subjecting the power generation fuel FL supplied to
the power generation portion 12 to the combustion
reaction or the like, as shown in FIG. 3.
<Operation Control Portion 13>
20 As shown in FIG. 3, the operation control portion
13 applied to the power generation modulé according to
this embodiment operates with the operating electric
power (second electric power) supplied from the above-
deécribed sub power supply portion 11, generates and
25 outputs an operation control signal based on various

kinds of information inside and outside the power

supply system 301 according to this embodiment, namely,



| at er-descri bed vol tage nonitoring portion 16) concerning a chanaﬁ_ln a
vol t age conponent (output voltage) of the supply electric power '0@T2mm
varies in 5 accordance with the drive state of the device DVC (load LD)
connected to the power supply system 301, and controls the operation state
in the |ater-described power generation portion 12. That is, specifically,
the operation control 10 portion 13 is driyen with el ectric power generated
by the sub power supply portion 11 when the power generation portion 12
is not operated. When the start- up conmand information for the load LD is

. . . h lLectri 15
suppl 1 e to t hd doree e, MR ttnr i iYn St Eresuorti bhoRs  hr Rt s 1o
the |ater- desciishad SIld: 4o COOLEAle RAULL OBAR- ABopgRal bon cont ol

"signal for starting up t out put tontrol port (start-up control).
Furthermore, wddahddigRpyes &eqesatiomn 2\90995&0@0%5395{1?? g;g;,@g% operati on

node, when information 1ndicative of generation o bet ween

el ectric power vicaquigesd dort i i el ¢ @lé@@ﬂié%@@@g gheehr 5 Pewer
outputted to the load LD fromthe power generation portion 12 is detected

froma change 2zdoraenideageith iie donis ostgtechri enpowsyisupplitedibag the
device DVC (controller CNT), the operation control portion 13 outputs to

the | at er - desclilbeccoutguite 200D T2 Xpould?2 scoppl | spot&moBols angoperati on
control signal for
controls the operation state in the later-described
power generation portion 12.
That is, specifically, the operation control

10 portion 13 is driven with electric power generated by
the sub power supply portion 11 when the power
generation portion 12 is not operated. When the start-
up command information for the load LD is detected from
a change in voltage of the control electric power

15 supplied to the device DVC, the operation control
portion 13 outputs to the later-described start-up
control portion 15 an operation control'signal for
starting up the output control portion 14 (start-up
control). Furthermore, with the power generation

20 portion 12 being in the operation mode, when
information indicative of generation of a difference
between electric power required for driving the load LD
and electric power outputted to the load LD from the
power generation portion 12 is detected from a change

25 in voltage of the control electric power supplied to

the device DVC (controller CNT), the operation control

portion 13 outputs to the later-described output



adj usting an anmount of electric pomer to be generated (anount of power
in the power generation portion 12. Thus, the 'I oad drdver 2006
el ectric power 5 supplied to the device DVC (|l oad LD) can be an

gener ati on)

appropriate value according to the drive state of the

control). On
the operatio
drive. elect
predet er m ne
excessive is
of 15 execut
outputs to t
st oppi ng the
control). 20
the operatio

| oad LD (feedback

t he other hand, wth the power generation portion 12 being in
n node, when the state 10 thatysa change in voltage of the Ioad

ric power supplied to the device DVC (|l oad LD) deviates

froma

d vol tage range concerning the feedback control and becones

CQﬂhhﬂH9P5¢¥rtggﬁe§EegnfBP?ggﬂﬁggeESE%&gﬁdsgéﬁE}L&resPECtiVe

ion of the feedback contro he “operation

SJortion 13

he.§ﬂﬁw§tﬂ@gcgﬁtéﬁbun905§iQmeéér?epggﬁégtk%Zb%g%%%%Ea%%%nal for

operation of the output contro rtion r'gency

Furdmeum®r et pobort §enbewer oggnenathan BQEEi%@n%%aHTgnng in

n node, when the drive stop command infornmation for the

st op

| oad

LD i s detected dooman Thangehis, vohtageaaf dbheecentreliel etk c pover
t he device DVC, the operation control 25 portion 13 outputs to

the startsup contpmligdrtd othd5dewncoppyat il0Bagondyokasi gealynf or st oppi ng
out put control portion 14 (normal stop control). 2000TP0O06

supplied to

driving the

103 As will
10
15
20
25

be atophiozt¢ aveivei accaséinfy apptyiengrive state of the

load LD (feedback control).

On the other hand, with the power generation

portion 12 being in the operation mode, when the state

that a change in voltage of the load drive. electric

power supplied to the device DVC (load LD) deviates

from a predetermined voltage range concerning the

feedback control and becomes excessive is continuously

detected for a predetermined time irrespective of
execution of the feedback control, the operation

control portion 13 outputs to the start-up control

portion 15 an operation control signal for stopping the

operation of the output control portion 14 (emergency

stop control).

Furthermore, with the power generation portion 12

being in the operation mode, when the drive stop

command information for the load LD is detected from a

changé in voltage of the control electric power
supplied to the device DVC, the operation control
portion 13 outputs to the start-up control portion 15
an operation control signal for stopping driving the

output control portion 14 (normal stop control).



the structures establishing electrical connection with the devige DVC
(load LD) by using only the positive and negative term nal elec rb86% 285
an outside shape of the 5 power supply system 301 as simlar to a
general - purpose chem cal cell, the drive state of the |oad LD can be
detected by supplying the supply electric power consisting of the
controller electric power or the load driygg electric power to the device
DVC t hrough the 10 positive and negative el ectrodes and constantly
nonitoring fluctuation of the voltage conponent of the supply electric

. power by using the vgltage nBAI HELLRYpeR0TLkRR 16, MILEOVST 4 ;13,&*91 devi ce
- DVC has a structure capable of outputting the load drive 15 |ﬁ rmation

concerning the ghe ver sidt eroé EheapeyvbaengDYEeChoadabDrohhamtibe Ganrty ol | er
CNT, the power supply system 301 may be provided with a term nal for

~inputting the lged @svves ipvor mRbhanLbeshbgessthg oﬂQZ;Ehéep@BQtﬂQ@abhwe
termnal electrodes. 20 <Qutput Control Portion 14> showmn in FIG 3, the

out put control megdtidve Iermpphiedltotirbaepourr agenearatiden shagel @raceer di ng
to this enbodi nent operates with electric power (start-up electric power)
suppl i ed ¥ r om tpevabovespleg csybedmsab1258spenad 1atppby apaehieen ltbudipoaet | y
or through the start- up control portion 15 based on the operation control
si gnal out putt echémiral heebper Bheodréynt sbhtpopfi thel3oad 0.D0cA@nTb2006 104
and control's trﬁ%éﬁﬁiggigy g&géfyg;getigagtéggy electric power
consisting of the controller electric power or the load
drive electric power to the device DVC througﬁ the
10 positive and negative electrodes and constantly
monitoring fluctuation of the voltage component of the
supply electric power by using the voltage monitoring
portion 16. Moreover, if the de&ice DVC has a
structure capable of outputting the load drive
15 information concerning the drive state of the device
DVC (load LD) from the controller CNT, the power supply
system 301 may be provided with a terminal for
inputting the load drive information besides the
positive and negative terminal electrodes.
20 <Output Control Portion 14>
As shown in FIG. 3, the output control portion 14
applied to the power generation module according to
this embodiment operates with electric power (start-up
electric power) supplied from the above-described sub
25 power supply portion 11 directly or through the start-

up control portion 15 based on the operation control

signal outputted from the operation control portion 13,



operation, the steady operation, the stop operation, an anmount of electric
power to be generated (anmount of power generation)) in the pomerZU 0CT 2006
generation portion 12. 5 Specifically, the output control portion 14
includes, for exanple, flow rate adjusting means (fuel control portion
l4a) for adjusting a quantity of flow rate or a quantity of discharge of
the power generation fuel, flow rate adjusting means (air control portion
10 14b) for adjusting a flowrate or a quantity of discharge of the power
generati on oxygen, heater tenperature adjusting neans (heater. control

portion 14e) faid abritstdINg thd SRerat 62 Sfade h?@ltl@rsﬁ)éf?yj-gﬁd to the
power generation portion 12 or the like. In the 15 power generation portion

12 ill ustrat ed dpereation Sttt ed d e xa@t £- 160} | oREds 8beVEpethe: 8HL PHA
control portion 14 controls the flow rate adjusting neans and the heater

tenper at ur e adjaustinty afeaisdiasied wiwdheto dper géhoRa€eat (@hoshgnak for
supply of the power 20 generation fuel (a liquid fuel, a liquefied fuel, or
a gas fuel) whrosemmgarErdtsi aregui Iredt Horpgener aénagaaben putpﬂbhlmg.the

| oad drive electric power consisting of predetermned electric power and
for opti®ization of SPecihipeablyr etloé ohephieatentfol pactlibhaling vari ous
25 kinds of reactions in the power generation portion 12 or the like. FIG
26 is a block dinggreisshddhgxamnrlsmril® oroe Ta@Pest ingsmgenact Gnelof one

ncrete exanple of the power
co rrpcontrol pJ}tion 1l4a) for adjusting a quantity of flow

rate or a guantity of discharge of the power generation
fuel, flow rate adjusting means (air control portion

10 14b) for adjusting a flow rate or a guantity of
discharge of the power generation oxygen, heater
temperature adjusting means (heater control portion
l4e) for adjusting a temperature of a heater provided
to the power generation portion 12 or the like. 1In the

15 power generation portion 12 illustrated in each
structural example mentioned above, the output control
portion 14 controls the flow rate adjusting means and
the heater temperature adjusting means based on the
operation control signal for supply of the power

20 generation fuel (a liquid fuel, a liquefied fuel, or a
gas fuel) whose amount is required for generating and
outputting the load drive electric power consisting of
predetermined electric power and for optimization of a
temperature of the heater for facilitating various

25 kinds of reactions in the power generation portion 12

or the like.

FIG. 26 is a block diagram showing a primary



eneration nodule applied to the power supply system according to,this
gnbodinent. That is, in the above-described enbodi nent, when 5 thg 0CT 2006

structure of the fuel reformng type fuel cell illustrated in the above
first structural exanple (see FIG 19) is applied as the power generation
portion 12, it is possible to provide a fuel control portion 14a for

controlling an ampunt of the power generatipgn fuel 10 (hydrogen gas
supplied to the fuel cell portion 210b) supplied to the power supply
portion 12A based on the operation control signal fromthe operation

amount of ai 1 (oS e SuneT (60 16" 18 TRETPhe ORertepBROPEn 2100)

anount of air (oxygen gas supp uel t'Fon 210b)

lied h - i Lone 12 S S r he
ot hut - Ccont ol Rt SR O L L e 4 2R pbIE DL LB SyBL e

control portiomddard f1o8 neh LONdmWdgih@nfet ch fromthe fuel pack 20A the
20 power generation fuel, water and the |ike for generating hydrogen gas

(H2) whose anmount i sTh®guisedinforie paloduelngspredetebRBaAmehect Lineppover
(first electric power), reformtheminto hydrogen gas (H2) by the fuel

reform ng portitdre Xfactant sappilye theeDbteroediRg gpset eubheckue
el ectrode 211 of the fuel cell portion 210b. Mreover, the air control
portion 14b perifldrumtramed riol tie fatohe f fOnsat sospbencaDeceanply ageunt of
2 000T 2006 106 oxygen gas (02) according to the el ectrochem cal
FIG. 19) is applied as the power generation portion 12,
it is possible to provide a fuel control portion l4a
for controlling an amount of the power generation fuel
10 (hydrogen gas supplied to the fuel cell portion 210b)
supplied to the power supply portion 12A based on the
operation control signal from the operation control
portion 13 and an air control portion 14b for
controlling an amount of air (oxygen gas supplied to
15 the fuel cell portion 210b) supplied to the power
generation portion 12A as the structure of the output
‘control portion 14 as shown in FIG. 26.
In this case, the fuel control portion l4a
performs control to fetch from the fuel pack 20A the
20 power generation fuel, water and the like for
generating hydrogen gas (Hp) whose amount is required
for producing predetermined electric power (first
electric power), reform them into hydrogen gas (Hp) by 7
the fuel reforming portion 210a and supply the obtained
25 gas to the fuel electrode 211 of the fuel cell portion

210b. Moreover, the air control portion 14b performs

control to fetch from atmosphere necessary amount of



reaction (see the chem cal equations (6) and (7)) using hydrogen gas and
then supply it to the air electrode 212 of the fuel cell port|0n22ﬂO©r2§E
adj usting the 5 anmounts of hydrogen gas (H2) and the oxygen gas (02) to
supplied to the power generation portion 12, by such fuel control portion
14a and air control portion 14b, the stages of progress of the

el ectrochem cal reaction in the power gengjation portion 12 (fuel cel
portion 10 210b) can be controlled, and an anmount of electric power to be
generated as the load drive electric power or an output voltage can be

control | ed. Fbr@xxb@% dals G0y al. iy i%ﬁ%h%?%ﬂ%%f%%cﬁ%ﬁ%e% stantly

supply air when thé power ge eratlon portion eration

mode wit hout copbrekhicRd (@8eaRmBUNthRf Mg W92 bﬁ‘s sugpl | t° the air
1%
el ectrode 212 of the power generation portio ng as e

control portionn{4kogan @uapbhdalthenc%ﬁlb%ﬁ_eprﬂ' R tt‘?let %WIM

consunptlon of oxygen per 20 unit tinme in the power generatlon portlon 12.

That is, in thelgtotfictueerablt BelpowirtdRenatnn md d:? in
FI G 26, the output control portion 14 may be configured to contro the

st ages of 5 progressuntst bé hetlecteachem qal, )r eaet ittle Rk die |
control 25 portion l4a. In addition, a later-described air hole (sllt) may
be provided i nsbeadupplikd &br tbenpoekr pentirantibdh ppartiat @) {Pxgean)
above the mnimum2 0 O O T 2006 107 anount used for the el ectrochem cal
reaction in thefuel control portion 1l4a and air control portion 14b,
the stages of progress of the electrochemical reaction
in the power generation portion 12 (fuel cell portion
10 210b) can be controlled, and an amount of electric
power to be generated as the load drive electric power
or an output voltage can be controlled.
Here, the air control portion 14b may be set to
constantly supply air when the power generation portion
15 12 is in the operation mode without éontrolling an
amount of oxygen gas to be supplied to the air
electrode 212 of the power generation portion 12 as
long as the air control portion 14b can subply-aif
corresponding to the maximum consumption of'oxygen per
20 unit time in the power generation portion 12. That is,
in the structure of the power generation module 10A
shown in FIG. 26, the output control portion 14 may be
configured to control the stages of progress of the
electrochemical reaction by only the fuel control
25 portion l4a. In addition, a later-described air hole

(slit) may be provided instead of the air control

portion 14b so that air (oxygen) above the minimum



power generation portion 12 can be constantly supplied through the air
hole. <Start-up Control Portion 15> 5 As shown-in FIG 3, the star?ﬂuBUTZWG
control portion 15 applied to the power generation nodule according to
this enbodi nent operates with electric power supplied fromthe sub power
supply portion 11 nmenti oned above, and perforns the start-up control for
shifting the 10 power generation portion 1g7fromthe standby node to the
operation node capabl e of power generation by supplying electric power
(start-up electric power) to at |east the output control portion 14 (the

pover _gener al i.ap.ar Ly 1o dMeh 0% 1 L ML AIEOLN T 00C 0o A 5§ LHSE ur €5)

based on the operation contro I gna out putte rom t he operation control

portion 13.  Spegidd CAldebati b NS SIUST S ecshoym Lg 5‘%%?% ,Isgg%mae

power generation portion 12A (fuel cell portion 210% tive, when

the start-up caMdRigh 3hPY {4 Hpdd, recei ves the operation control signa
for starting up the power generation portion 12A fromthe operation

control portion 13, ddweast-aip -cpnereLtpberipowes>out putted fromthe sub
power supply portion 11 is supplied to the fuel control portion 14a of the

out put 2% control pad igiodd; tranBIc¢he3 staké - sipaeteapr conpewvRr poetit put t ed
fromthe sup power supply portion 11 is supplied to the heater control
portion 14e of tthemlidd Gd 2006owWd8 gartqudt tomt noduper aconrddngAsoa
result, the fue
this embodiment operates with electric power supplied
from the sub power supply portion 11 mentioned above,
and performs the start-up control for shifting the
10 power generation portion 12 from the standby mode to
the operation mode capable of power generation by
supplying electric power (start-up electric power) to
at least the output controi portion 14 (the power
generation portion 12 may be included depending on
15 _ structures) based on the opgration control signal
outputted from the operation control portion 13.
Specifically, in the structure shown in FIG. 26,
with the power generation portion 12A (fuel cell
portion 210b) being inactive, when the start-up control
20 portion 15 receives the operation control signal for
starting up the power generation portion 12A from the
operation control portion 13, the start-up electric
power outputted from the sub power supply portion 11 is
supplied to the fuel control portion 1l4a of the output
25 control portion 14, and the start-up electric power

outputted from the sup power supply portion 11 is

supplied to the heater control portion 14e of the



control portion 14a controls an anmount of fuel or the like to be supplied
to the fuel reformng portion 210a (or both the fuel reform ng pdrdioem 2
210a and the fuel 5 cell portion 210b), and the heater control portion l1l4e
adj usts an anount of electric power to be supplied to the heater of the

- fuel reformng portion 210a (or the heater of the fuel reform ng portion
210a and the heater of the fuel cell portign 210b), thereby 10 controlling
‘a tenperature of the heater. The fuel reformng portion 210a supplies
hydrogen gas (H2) reformed fromthe fuel or the like therein to the fuel

electrode of 1BgepUR coRkl-JI0K:AN Al and therdliie COHUd ofuPprtion 14b
supplies oxygen gas (02) to the air 15 el ectrode. Consequently, the fuel

cel | portion 238Rtks1 ButeNR Qald Lotaidiad Hp aslshids edidp dhecpperation
node (steady node) for generating predetermined electric power (first

el ectric power)ixW th bhe sRWAN e AHeOF RO t O dfh P e Zoh d¥iygn,
when the start-up control portion 15 receives the operation control signal

for stopping therpbeeh tgendraili arefeamntingn gt {dned 1 @eldndoartié ofu@lOb)
from the operation control portion 13, it stops supply of hydrogen gas
(H2) and5oxygene@asp@2)i oo 2t )f,ueindcedHe 2Ee ot | an2ddb goyricodt r dbéi ng at
| east the fuel control portion 14a, the air control portion 14b and the
heat er cont rokdpostisoanl4solfiusf gdeartatiompofeel eotive cs @@l Ded T02006
109 power (power generation) to the fuel cell portion 210b
the heater of the fuel reforming portion 210a (or the
heater of the fuel reforming portion 210a and the
heater of the fuel cell portion 210b), thereby
10 controlling a temperature of the heater. The fuel
reforming portion 210a supplies hydrogen gas (H2)
reformed from the fuel or the like therein to the fuel
electrode of the fuel cell portion 210b, and the air
control portion 14b supplies oxygen gas (Op) to the air
15 electrode. Consequently, the fuel cell portion 210b is
automatically started up and shifted to the operation
mode (steady mode) for generating predetermined
electric power (first electric power).
With the power generation portion 12A being
20 driven, when the start-up control portion 15 receives
the operation confrol signal for stopping the power
generation portion 12A (fuel cell portion 210b) from
the operation control portion 13, it stops supply of
hydrogen gas (Hp) and oxygen gas (02) to the fuel cell
25 portion 210b by controlling at least the fuel control

portion 1l4a, the air control portion 14b and the heater

control portion l4e. Thus, generation of electric



is stopped, so that the fuel cell portion 210b is - shifted to the2$t@(1r1,dl?l)b6
node in which only the sub power supply portion 11, and the operation
control portion 5 13, the later-described voltage nonitoring portion 16

and the controller CNT of the device DVC which receive the electric power
(operating electric power, controller electric power) fromthe sub power
supply portion 11 operate. 10 Here, altheggh description has been given as
to the case that the fuel reformng type fuel cell is applied as the
power generation portion 12 and the operation state (the start-up

i , th i fo it t] rtpon 1 s 15

oont 1ol | o byego%%"%?folﬁa%ﬁv;&éhqﬁ%feyﬁoﬁlﬁe“%%“’if@ﬁp o5 ¢ %?@oaiatw £60bhe
trol ; i t : he air
con ol port Lo ek 4 e e Lo A IR art- up

control portioRnrkFtdy HAehd %%ﬂf'm&&@piﬂ{w}zpcﬁhé'ﬁi)%ftﬂé gﬁﬁ BoYEL

generation fuel and air to the power generation portion 12A, the operation

state of the W1 WPWIEAIION POrdridntHL S5wr-Dei 6ontsREEEY BYretibg
substantially equal control even if other structural exanples nmentioned

above (fér insta@ncehd heted5 duseeriganerdl ¢ & deyh CeopiRYi gedtWohhikhe
internal conbustion engine, the external conbustion engine or the |ike)

are applied toathe tperverorgenerlaid @NDosE i e 2ddv O€e TDROOGh1dh0rd2eita
addi tion, when applying the fuel direct supply
the electric power (operating electric power,
controller electric power) from the sub power supply
portion 11 operate.

10 Here, although description has been given as to
the case that the fuel reforming type fuel cell is
applied as the power generation portion 12 and_the
operation state (the start-up operation, the stop
operation) of the power generation portion 12A is

15 controlled by controlling supply of the start-up
electric power to the output control portion 14 (the
fuel control portion 1l4a and the air control portion
14b) and the power generation portion 12A by the start-
up control portion 15 in order to control supply/

20 shutoff of the power generation fuel and air to the
power generation portion 12A, the operation state of
the power generation portion 12 can be controlled by
the substantially equal control even if other
structurai examples mentioned above (for instance, the

25 power generation device provided with the internal

combustion engine, the external combustion engine or

the like) are applied to the power generation portion



type fuel cell capable of generating power at a room tenperature ¢J1
power generation portion 12, the heater in the power generation port dn2006
12, the fuel 5 reform ng portion 210a or the heater control portion 14e is
no | onger necessary, and an anount of electric power to be generated in

t he power generation portion 12 can be controlled by only controlling
suppl y/ shutoff of the power generation fyel. The start-up control 10
portion 15 may, therefore, control supply of the start- up electric power
only to the fuel control portion 14a of the output control portion 14.

Addltlona||Y:EﬁﬂhOQQb5&3&{?5ﬁtrwﬁe@°¥ﬁé£§%§ﬁl%ﬂ? féH?.BQ%?%tSBgBF%Z

portion 11 is supplied to t start-up portion

out put control é'fﬁbﬂﬂcéﬁfmhiﬁﬁ%léoafr&én@?é%iﬁ& B4acknathg sbepcture
shown in FIG ) as the operating electfic power or the start- up

el ectric power ddingdieaisiFdiCdsirenshodie ENgEhEraBiohf potheoctl €otrikgepover
supplied fromthe sub power supply 20 portion 11 can not suffice the

el ectric power rgiseeth e thewort geheeonibnl ppotiban124 ehet Haehi ke at
the tinme of steady operation of the power generation portion 12, the

el ectric powner mafohel maipbed Ned DYy0aovtpuhéi ngagepatbnatollheoeleehric
power generated in 25 the power generation portion 12 to the output control
portion 14 or tIﬁeIikenérﬂ@mgbrinecessahg,ehedtahcampumﬁroﬁreﬁetheisub
pomer supply portion 11 (see dotted 2000r2006 111 arrows in FIGS. 3 and
26) . power to be generated in the power generation portion
12 can be controlled by only controlling supply/shutoff
of the power géneration fuel. The start-up control
10 portion 15 may, therefore, control supply of the start-
up electric power only to the fuel control portion 1l4a
of th_e. output control portion 14.
Additionally, although the électric power from the
sub power éupply portion 11 is supplied to the start-up
15 control portion 15 and the output control portion 14
(the fuel control portion 1l4a in thelstructure shown in
FIG. 26) as the operating electric power'or the start-
up electric ?ower in the structure shown in FIG. 3, if
the electric power supplied from the sub power supply
20 portion 11 can not suffice the electric power consumed
by the output control portion 14 or the like at the
time of steady operation of the power generation
portion 12, the electric power can be maintained by
outputting a part of the electric power generated in
25 the power generation portion 12 to the output control

portion 14 or the like in addition to the electric

power from the sub power supply portion 11 (see dotted



At this nonent, as the power supply system the output control p ion 14
‘controls a total anmount of the power generation fuel correspondi t45 T2 2005
increased 5 part of the electric power consuned by the output control
portion 14 itself and a power generation fuel corresponding to the

el ectric power supplied to the device DVC to be supplied to the power
generation portion 12 so as not to inpaififhe electric power 10 supplied
to the device DVC (load LD) as the load drive electric power.
Incidentally, in the structure showmn in FIG 26, the fuel control portion

14a performs cont Xo) f@?ly3a gt anount of the power generation
electric power to % % uef e éctr%%e %%i'of 15 the fuel cell portion 210b

through the fuel refgofmpgs ﬁ&ﬁéh@n_géoﬁheaB@wEQes@?bl?0@§%Qbm90WHé0P 14b
executes control to supply air safisfying.an anountf of oxygen required

for generating spfdhe€i et LbECHbEELIBAMEE cbREWBN sgaNebakiloRhountt ke fuel
cell portion 210b to the 20 air electrode 212 of the fuel cell portion

210b. <Vol t agec MONbdws + NGePOF &t 98n 162eAs csRRWBPbAdEhGSE 03 aand né.refaled
voltage nonitoring portion 16 applied to the power generation nodul e
accordi ng to theapt esenthenbddebent deweet soasvektapg 2heconju@uent
di spl aced in accordance with the drive status (increase/decrease in
capacity) of theonlevoep®Ciodridentbyldutpdt acbeseri gepeweart iwm dhuedls
generated by 2 0 0 c r 2006 112 the above-descri bed power generation
portion 12 and corresponding to the electric power supplied to the
device DVC to be suppliéd to the power generation
portion 12 so as not to impair the electric power
10 supplied to the device DVC (load LD) as the load drive
electric power. Incidentally, in the structure shown
in FIG. 26, the fuel control portion 1l4a performs
control to supply a total amount of the power
generation electric power to the fuel electrode 211 of
15 the fuel cell portion 210b through the fuel reforming
portion 210a, and the air control portion 14b execgtes
‘control to supply air satisfyihg_an amount of oxygen
required for generating sufficient electric power
(power generation) in the fuel cell portion 210b to the
20 air electrode 212 of the fuel cell portion 210b.
<Voltage Monitoring Portion 16>
As shown in FIGS. 3 and 4, the voltage monitoring
portion 16 applied to the power generation module
aécording to the present embodiment detects a voltage
25 component displaced in accordance with the drive status

(increase/decrease in capacity) of the device DVC

driven by output electric power which is generated by



outputted through the electrode "terminal EL (specifically, the qubg%v%,
el ectrode termnal and the negative electrode term nal described | at ,ZQﬁ
any 5 other terminal) provided in the power supply system nanely, by the
supply electric power supplied to the device DVC connected to the

el ectrode termnal EL, and outputs it to the operation control portion 13.
Specifically, when the load LD in the deviige DVC 10 is not driven, the
voltage nonitoring portion 16 detects a change in the voltage conponent of
the controller electric power which is generated by the sub power supply

portion 11 and_twraﬂ&@ei&é&ei@@diw@ycgeﬁéeaﬂehlﬁsr%@l thr augh the
electrode termnal EL. On 15 the other hand, when the |load LD in the

device DVC is ¢ritManctddecivebiqtgecmdnét eetngdpottir@aind® detects a change
in the voltage conponent of the load drive electric power which is

gener ated by thepayeficgengs atheonppoitios d2eandoduppbirrdnkd thel dée ce
DVC 20 (load LD) through the electrode termnal EL. As a result, the
operation cont reggorte ol dSt ex@e ut esmanait descupbedninokyr, aoreadiyack
control, a stop control and others, which will be described |later, for the .
power supply systtenm tbesethah) tieodededt éd vbkt ageer| auRblyhisysémiodi ment ,
therefore, each of the controller electric power and the |oad drive

el ectric power nimely, dpe gemerapedy b§lertrsgbprpuaer ssppphigdpset itdre 11 or

the 2 0 OCT 2006 113 power generation portion 12 and supplied to the
devi ce device DVC connected to the electrode terminal EL, and

outputs it to the operation control portion 13.
Specifically, when the load LD in the device DVC
10 is not driven, the voltage monitoring portion 16
detects a change in the voltage component of the
controller electric power which is generated by the sub
power supply portion 11 and supplied to the device DVC
{controller CNT) through the electrode terminal EL. On
15 . the other hand, when the load LD in the device DVC is
driven, the voltage monitoring portion.16 detects a
cﬁange in the voltage component of thé load drive
eiectric power which is generated by the power
generation portion 12 and supplied to the device DVC
20 (load LD) through the electrode terminal EL. As a
result, the operation control portion 13 executes a
start-up control, a feedback controly a stop control
and others, which will ‘be described later, for the_
power supply system, based on the detected voltage. 1In
25 this embodiment, therefore, each of the controller
electric power and the load drive electric power which

are generated by the sub power supply portion 11 or the



DVC is a target of voltage detection (nonitoring voltage) by the volta%ﬁlg _
nmonitoring portion 16. (B) Fuel Pack 20 5 The fuel pack 20A applié& Pol ¢
power supply system according to the present inventionis, for exanple, a
fuel storage container with the high sealing property, in which the power
generation fuel FL consisting of a liquid fuel, a liquefied fuel or a gas
10 fuel containing hydrogen in its conposh&@onal conponents is filled and
charged. As shown in FIG 3, the fuel pack 20A has a structure to be
coupled with the power generation nodule 10A through the I/F portion 30A

in the attachamd%é¥1 cknfg%ﬁgﬁégggggg% ?5 a, 5%§£éggéﬁrgotgh?ﬁd%ﬁgggralIy

coupled with t B same - THe generation fu arge uel

aed path providod T 4R Tt oroHcee T bt 17 E Chorti onCIDA AR the. powe

feed path providedto ( _ portion , he power
generation fuel,dily 056, 20 0N + d ST RAME £ 661 HQT pgERELAL HBY €l ectric

power (first electric power) having a predeterm ned voltage

characteristic accorggng tQ1headkiye state (load state) of the device DVC
is supplied to the power generation portion 12 by the above-descri bed

out put 2% control poriéofud# gicrRNYOBi ¥EP1ikaELol Bheagewel @ppipiiyng, as the
sub power supply portion 11, the structure for generating electric power 2
0 00T 2006 HEihtiasecrcbelatdrte ploseprebyntsingeatpant ief tthe power
example, a fuel storage container with the high sealing
property, in which the power generation fuel FL
consisting of a liquid fuel, a liquefied fuel or a gas
10 fuel containing hydrogen in its compositional
components is filled and charged. As shown in FIG. 3,
the fuel pack 20A has a structure to be coupled with
the power generation module 10A through the I/F portion
302 in the attachable and detachable manner or a
15 - structure to be integrally coupled with the same. The
power generation fuel FL charged in the fuel pack 20A
is takeﬁ into the power generation module 1bA through
the fuel feed path provided to the later-described I/F
portion 30A, and the power generation fuel FL whose
20 amount is required for génerating electric power (first
| electric power) having a predetermined voltage
characteristic according to the drive state (load
state) of the device DVC is supplied to the power
generation portion 12 by the above-described output
25 * control portion 14 at any given time.

In case of applying, as the sub power supply

portion 11, the structure for generating electric power



generation fuel FL charged in the fuel pack 20A as described above and
utilizing an electrochem cal reaction, a catalytic conbustion reqpﬁh%Q s

a dynamic 5 energy conversion action and the |like, at least a m nimm
guantity of the power generation fuel required for generating electric
power which can be the controller electric power of the device DVC and the
operating power of the operation control ppition 13 is 10 constantly
supplied to the sub power supply portion 11 through the I/F portion 30A
In particular, in case of applying, as the power supply system 301, the

structure in “ﬁ%%%thC Q%ﬁﬁﬁigﬁﬁﬁ%ﬂQLﬁﬂfg%%ﬁg?ﬁ%?ﬁ?ﬁ§d°£h€hé”ggwg?Ck-20A

can be 15 attach and det ached power eneration

fuel FL is supplinedatQ dhe ROMEFT, GaNeradd ofy @PQUJ:@?iO@aeﬂ'ythﬁQ the fuel
pack 20A is coupled with the power generation nodule 10A. In this case,

when the fuel geack 2@ iapdd Loupled Widy the oovet-30nhgg8nesati on nodul e
10A, the fuel pack 20A is provided wth, e g., fuel |eak preventing neans

having a contrekactdlorg @ ddtealytiec Wmbu st D@SrycaibrebrchaggfampEessure
i nside the fuel pack 20A or a physical pressure of a spring or the like in

order to5preveene2gyt hempewesi generaidomridiethdLl chay ged Lbeseia from
| eaking to the outside of the fuel pack 20A. When the fuel pack 20A is
coupl ed with tmenjowsr qyemgriaty ot 2eheO@owd0Eyeddbatmbdnl EudDArehubngtd t he
| /F portion 30A and neans (| eak
for generating electric power which can be the
controller electric power of the device DVC and the
operating power of the operation control portion 13 is
10 constantly supplied to the sub power supply portion 11
through the I/F portion 30A.

In particular, in case of applying, as the power
supply system 301, the structure in which the power
generation module 10A and the fuel pack 20A can be

15 attached and detached without restraint, the power
generation fuel FL is subplied to the power generation
module 10A only when the fuel pack 20A is coupled with
the power generation module 10A. 1In this case, when
the fuel pack 20A is not coupled with the power

20 generation module 10A, the fuel pack 20A is.provided
with, e.g., fuel leak preventing means having a control
valve or the like which closes by a fuel charge
pressure inside the fuel pack 20A or a physical
pressure of a spring or the like in order to prevent

25 . the power generation fuel FL charged therein from

leaking to the outside of the fuel pack 20A. When the

fuel pack 20A is coupled with the power generation



prevention rel easing nmeans) which is provided to the |/F portion BQAo@mgmm
rel eases the | eak prevention function by the fuel |eak preventing neans 1S
thereby 5 brought into contact with or presses the fuel pack 20A, thus the
cl osed state of the control valve is released and the power generation
fuel FL charged in the fuel pack 20A is supplied to the power generation
modul e 10A through the I/F portion 30A, {pg exanple. 10 In the fuel pack

- 20A having such a structure, when the fuel pack 20A is separated fromthe
power generation nodul e 10A before the power generation fuel FL charged

in the fuel pa%edg%&énigl }g/wggah the POMETL o BE a%@)ﬁ?nalfx&'%efrlrs C?P?QE

prevented from I n activating the Teak prevention function

of the fuel '}g};ﬁ\%r@e&%ﬁif@lé@@i U nSxampl & by Propoiag <4 henleak

prevention rel ng nmeans 1 nto the non- contact state to cause the control

val ve to again y oh QS i BN fdele RAGke L0 EaAN DR SREGEREL P

i ndependently. It i's preferable for the fuel pack 20A to have a function

as the above- desg{diash el t1sd of @ Lot b Re¥en @by bee AREei siptérapymt eri al
whi ch basically exists in the nature world under a specific environnental

25 condi t5 on angr®eghbel wonvesiedet niotis ubst pneese wht k8 feonspatkt 20Ahe
nature or substances which cause no environnental pollution. 2 0 OCT 2006
116 That is, thehduetheacko 20N sant deofradee upontral valve is released
and the powér generation fuel FL charged in the fuel
pack 20A is supplied to the power generation module 10A
through the I/F portion 30A, for example.
10 In the fuel pack 20A having such a structure,
when the fuel pack 20A is separated from the power
generation module 10A béfore the power generation fuel
FL charged in the fuel pack 20A is run out, the power
generation fuel FL can be prevented from leaking by
15 again activating the leak prevention function of the
fuel leak preventing means (for example, by bringing
the leak prevention releasing means into the non-
contact state to cause the control valve to again
close), and the fuel pack 20A can be carried
20 independently.

It is preferable for the fuel pack 20A to have a
function as the above-described fuel storage container
and be made up of a material which basically exists in
the nature world under a specific environmental

25 condition and can be converted into substances which
constitute the nature or substances which cause no

environmental pollution.



polymeric material (plastic) or the |like having characteristics CQFDSbﬁizwg
of various kinds of deconposition reactions that the material can be 5
converted into substances, which is not harnful to the nature world
(substances which basically exist in the nature world and constitute the
nature, for exanple, water and carbon dioxide or the |ike), by action of

m crobes or enzyne in the soil, irradiatipnof 10 sunbeans, rain water,
at nospheric air or the like even if all or part of the fuel pack 20A is
jettisoned in the nature world or subjected to landfill disposal, for

exanpl e, deconposi tiﬁ{ghtgq%a%ﬁio y'zlggjﬁcgl]%'tm ggrpd&grn@éj@ebidogétyf i he

phot ol ytic property, y, the oxidative gradability or

the like. The fyelRack QA My he16anstdt uhed iy & yiateralg by which
har nf ul substances such as a chlorinated organic conmpound (di oxin group;

pol ychl ori nat ed hQ s¢ithanza--dicdsn.s tHelg/ WY ord miasied idirkenzof ur an) ,

hydrochl oric gas or heavy netal, or environnental pollutants are not
generated or geRRPOY Ofors UihctSWS aeas wie gy iesisethreven i f

artificial heating/incineration processing or agent/chem cal 25 processing
is carried out .cdnvearx gteedtes sutstsayddatwhichratemal HdonfeXanpl ehet he
polynmeric material) constituting the fuel pack 20A can not be deconposed
at 2.0 0 0 T 260@GurEl Wwdelast (substastmmd whineh bya ciorrlalct asidit the thar ged
POWET nature world and constitute the nature, for example,
water and carbon dioxide or the like), by action of
microbes or enzyme in the soil, irradiation of
10 sunbeams, rain water, atmospheric air or the like even
if all or part of the fuel pack 20A is jettisoned in
the nature world or éubjected to landfili disposal, for
example, decomposition characteristics of the
biodegradability, the photolytic property, the
15 hydrolyzability, the oxidative degradaﬁility or the
like. _
The fuel pack 20A may be constituted by a material
by which harmful substances such as a chlorinated
organic compound (dioxin group; polychlorinated
20 dibenzo-p-dioxin, polychlorinated dibenzofuran),
hydrochloric gas or heavy metal, or environmental
pollutants are not generated or generation of such

substances are suppressed even if artificial

heating/incineration processing or agent/chemical

N
un

processing 1s carried out. It is needless to say that
a material (for example, the polymeric material)

constituting the fuel pack 20A can not be decomposed at



generation fuel FL and does not degenerate the charged power geneqagk&q
fuel FL at least in a short tine to such an extent that it can not be us
as a fuel. 5 Also, it is needless to say that fuel pack 20A constituted by
the polyneric material has the sufficient strength with respect to
external physical stress. .As described above, taking into consideration
the 10 state that the collect rate of the,ehemcal cell for recycling is
only approxi mately 20% and remai ning 80% i's jettisoned in the natural
worl d or subjected to landfill disposal, it is desirable to apply a

mat eri al haV|n9e5hg ?gcggggg%% gemEngepac§aag %%dg rad%§#%§%5pgbgztlc

in partlcular as a nmteri RAX

possi bl e to excelLlently apply1 #1P9LYMRLLE gs;eagagngg tai ing 8 Gheni cal

synt hesi s type or gani ¢ conpound synthési ze ronra pe roleun1or eget abl e

raw rmateri al ﬁbwéécbbﬁe%‘c%nakhg'ﬂat?hca%OlBgé)fe%er’ aanel YRR Of the

| ike), mcrobial bio-"polyester, a natural product uti |Z|ng polyneric

mat eri al lncludsaehfahleateﬁ%lkﬁgesgt %thhet BRI 198N a0k el i ke
extracted froma vegetable raw material such as a corn or a sugar cane, or

others. 25 As thesppwet genaeatiessfuel sk usad EGeHhEaQQM@@A.SUDD|y system
301 according to this enbodiment, it is preferable t it can not be a

cont am nant forcbhet2tQt@d0bk 2&@6polg/&emt:umalte@m\aur earerheeven if the
fuel pack 20A having
sufficient strength with respect to external physical
stress.
.As described above, taking into consideration the
10 state that the collect rate of the chemical cell for
recycling is only approximately 20% and remaining 80%
is jettisoned in the natural world or subjected to
.landfill disposal, it is desirable to apply a material
having the decomposition property, and biodegradable
15 plastic in particular as a material of the fuel pack
20A. Specifically, it is possible to excellently apply
a polymeric material containing a chemical synthesis
type organic compound synthesized from a petroleum or
vegetable raw material (polylactic acid, aliphatic
20 polyester, copolyester or the like), microbial bioc-
polyester, a natural product utilizing polymeric
material including farina, cellulose, chitin, chitosan

or the like extracted from a vegetable raw material

such as a corn or a sugar cane, or others.

N
w

As the power generation fuel FL used in the power
supply system 301 according to this embodiment, it is

preferable that it can not be a contaminant for the



t he power generation fuel FL charged thereinis jettisoned in the qﬁtural
world or subjected to landfill disposal and |eaks into air, soil 3r Hat T o005
5 that electric power can be generated with the high energy conversion
efficiency in the power generation portion 12 of the power generation
nmodul e 10A, and that it is a fuel substance which can maintain a stable
liquid state or an air state under predet%rglned charge 10 conditions
(pressure, tenperature or the like) and can  be supplied to the power
generation nodul e 10A. Specifically, it is possible to excellently apply

| cohol -b dli df h t hapol i one et hanol or
gztaﬁofo g |.33§?F85Q¥L8Pvggﬁ§%§§|nggigEb? g?ﬂr%ﬁﬁﬁb@ﬁ guéﬁ%aﬁaaFHﬂthy|
et her, i sobutan Nl nat ur al ?ag rdlnarégtenperature

08}, 58hatas s 1 SPedl FiORRa 20 s Beb0R

under an ordi na y p?essur

Incidentally, as.yll,peyde gCEthﬂaahﬁg? oET?rﬁﬁf%h% %ft%%et%omer supply

system can be 20 1 ncreased by provi uctuare -

stabili zi ng neaﬁénﬁ?gl§t8955béb aEBelgaﬁggﬁﬂtEt Le 0501lh%rp%§§rahd t he

generation fuel 1n the fuel pac According to t e fuel “pack

pover geﬁerat'@HaEU@'leEEr'i'éVbBQe§U‘éQnab§t GUAEYEReLVAR Y fridl 'hlg%5 or a
part of the power supply system 301 according to this enbodi ment

jettisoned in tQﬁeBQgUE@hv\é@Tsh@n Qi fabt bhicgl ahl xh%ueio%tre%etn%ﬂa%&%fnl N
disposal, 2 0 0 O T 2006 119 incineration or chem cal processing,
pol lution of aiportion 12 of the power generation module 10A, and that
it is a fuel substance which can maintain a stable
liquid state or an air state under predeﬁermined charge
10 conditions (pressure, temperature or the like) and can
be supplied to the power generation module 10A.
Specifically, it is possible to excellently apply an
alcohol-based ‘liquid fuel such as methanol mentioned
above, ethanol or butanol, a liquefied fuel consisting
15 of hydrocarbon such as dimethyl ether, isobutane or
natural gas which are gas at an ordinary temperature
under an ordinary pressure, or a gas fuel such as
hydrogen gas. Incidentally, as will be described
later, the safety of the power supply system can be
20 increased by providing the structure of, e.g., fuel
stabilizing means for stabilizing the charged state of
the power generation fuel in the fuel pack.
According to the fuel pack ZOA and the power
generation fuel FL having such a structure, even if all
25 or a part of the power supply system 301 according

to this embodiment is jettisoned in the natural world

or artificially subjected to landfill disposal,



soil .or water quality to the natural environment, or generation of

envi ronnent al hornone can be greatly suppressed, thereby contrib&ﬂiW@'ﬂ@S
prevention of 5 environnental destruction, suppression of disfigurenent of
the natural environnent, and prevention of the adverse effect to human
bodi es. In case of constituting the fuel pack 20A so that it can be
attached to and detached fromthe power 10 generation nodule 10A w thout
restrai nt, when an anount of the renainiﬂd— ower generation fuel FL
charged is reduced or this fuel is run out, the power generation fuel FL
can be replenished into fuel pack 20A, or the fuel pack 20A can_ be

repl aced or reusBEIPREEFEPPNGE. CISMiKked PLRCaIerdt oSl 1dbHa it @itfo great
reduction in a uantity of the fuyel pack 20A or the power generation '
nodul e 10A to.bégﬁitPFs REGT BYAHEYMSCe thS Add W e f M HUONTRA F0A can be

repl aced and attached to a.zin | e power generation nDd%le 10A and this
t t

nmodul e can be 28°BPEAEREF £ LFETEE harpQp&eFan o5 & iYle to

provi de the power, supply system whi ch _can. be .easi|l used .as simlar to a
gener al - pur posgggﬁgrlﬁg(% f!‘déelscfh.erlen Yo §S8 TS5 gcr?‘é’rgattﬁOyné)reelveecr{trjioc,n power in the

cub  POUE SUPPLIBOEL G0 SO Lhe ater 0eneial) o 25 nardd o A2 g, (he

power generation no . even | enerate (
7Tt 207070 TUS008° 10 ey RoRer!y a1 & AT Uenge on Tinct i ons.
for adverse effect to human bodies.
In case of constituting the fuel pack 20A so that
it can be attached to and detached from the power

10 generation module 10A without restraint, when an amount
of the remaining power generation fuel FL charged is
reduced or this fuel 1is run out, the power generation
fuel FL can be replenished into fuel pack 20A, or the
fuel pack 20A can be replaced or reused (recycling).

15 This can, therefore,.contribute to great reduction in a
guantity of the fuel pack 20A or the power generation
module 10A to be jettisoned. Furthermore, since a new
fuel pack 20A can be replaced and attached to a single
power generation module 10A and this module can be

20 attached to the device DVC and used, it is possible to
provide the power supply system which can be easily
used as similar to a general-purpose chemical cell.

In case of generating electric power in the sub
power supply portion 1l and the power generation

25 portion 12 of the power generation module 10A, even if
by-product is generated besides electric power and this

by-product adversely affects the surroundings or if it



exanple, it may cause the mal function of the device DVC it is ppﬁqhglgm%o
apply the structure in which neans for holding the by-product collecte

| ater 5 described by-product collecting neans is provided in the fuel pack
20A. In this case, when the fuel pack 20A is detached fromthe power
generation nodule 10A, it is possible to apply the structure having, e.g.,
absor bi ng pol yner capabl e of absorbing, b absorbing 10 and fixing, or
fixing the by-product in order to prevent the by-product tenporarily
collected and held in the fuel pack 20A (collecting/hol ding nmeans). from

| eaki to th tsid f fuel K A t | whi ch
chsgggbyotheedﬁ%%?é%g g?%%s%¥%ygflg%glg.guéngésgpl%ggc%ﬁ8n§?r§§furgcof t he

col lecting/  nolging, geans fof LhebysRLoguct Ll Readessel bed, cLater

together with t pt odu i Ag neans tion 36 The I/F
portion 30 appl jed t?ttbgb£8¥§£bf8p9 yaé81§y558"E@988E9E891B°w59%89r2se”t

invention is int erbosed tween at ower generation no

and the el PRekn20cofonshonnl onf le,-éroahet'églg@&kenb%\at@en' i ed as

an exanpl e has a function yS|ca y - coupling the power “generation

nodul e | OA and §bg-fusbyd Bp- p@@&uae%mqec%%e pEhAE, 1@”91:%‘&9@'«3)&' ng the
power generation fuel FL charged in the fuel "pack 20A in a predeterm ned

state to the povwee geserghtrn20mdul en1BAid @ale) Wh2B0&helZielihpaegh the
fuel feed path. Here, as described above,
20A is detached from the power generation module 10A,
it is possible to apply the structure having, e.qg.,
absorbing polymer capable of absorbing, both abscrbing
10 | and fixing, or fixing the by-product in order to
prevent the by-product temporarily collected and held
in the fuel pack 20A (collecting/holding means) from
leaking to the outside of the fuel pack 2bA, or a
control valve which closes by the physical pressure of,
15 e.g., a spring. The structure of the collecting/
holding means for the by-product will be described
later together with the by-product collecting means.
(C) 1I/F portion 30 |
The I/F portion 30 applied to the power supply
20 - system according to the present invention.is interposed
between at least the power generation module 10 and the
fuel pack 20. As shown in FIG. 3, the I/F portion 30A
applied as an example has a function for physically
coupling the power géneration module 10A and the fuel
25 pack ZQA with each other, and supplying the power
generation fuel FL charged in the fuel pack 20A in a

predetermined state to the power generation module 10A



in case of applying, as the power supply system 301, the structur;U Bet

whi ch the power generation nodule 10A and the fuel pack 20A can be 2006
attached. and detached 5 without restraint, the I/F portion 30A incl udes

| eak prevention rel easing neans (fuel feed pipe 52f) for releasing the

| eak prevention function of fuel |eak preventing neans (fuel feed valve
24A) provided to the fuel pack 20A in adghtion to the fuel feed path. 10
Moreover, as will be described later, in case of applying the structure

al so providing by-product collecting neans for collecting a by- product

ted in't d i
ortion 12 of (HE gug?/\%eir)%enera A S T T TN
fi dt | t collegt hag the by-
contl9ure0, L0, [IFIke S bisBronict 0l Lecthanpasae Lot sLecdiog the by
to the pover generation module &k@fb}ﬁt{'ﬁeSélé?wé’?‘é‘généPQPiéfnZHoHQié"P@All and

t he power generation portion 12) the power genefation fuel FL charged in

the fuel pack 204y wunderydr eﬂ@é@rm;@eéaﬁowategéhéaegpgra&%@hearessure
and others) as a liquid fuel, a liquefied fuel or a gas fuel (fuel gas)

obt ai ned Dy vapeitzd g ﬁé‘@tféﬂﬂl’qt 26né ht prgBothechugbaf egdipath. 1kakt he
power supply system in which t he power generation nodule 10A and the fuel

pack 20A are i nsegraht yogondigasedgtheangh(thell fEed PipET52606f0222
portion 30A, therefore, the power generation fuel FL
releasing the leak prevention function of fuel leak
preventing means (fuel feed valve 24A) provided to the
fuel pack 20A in addition to the fuel feed path.

10 Moreover, as will be described later, in case of
applying the structure also providing by-product
collecting means for collecting a by-product generated
~in the sub—power sﬁpply portion 11 and the power
generation portion 12 of the power generation module

15 10A, the I/F portion 30A is configured to include a
by-product collection path 52e for feeding the by-
product into the fuel pack 20A.

Specifically, the I/F portion 30A supplies to the
power generation module 10A (the sub power supply

20 portion 11 and the power generation portion 12) the
power generation fuel FL charged in the fuel pack 20A
under predetermined conditions (temperature, pressure
and others) as a ligquid fuel, a liquefied fuel or a gas
fuel (fuel gas) obtained by wvaporizing the fuel,

25 through the fuel feed path. 1In the power supply system
in which the power generation module 10A and the fuel

pack 20A are integrally configured through the I/F



charged in the fuel pack 20A can be consténtly supplied to the pomqq,oCszm
generation nodul e 10A through the fuel feed path. On the other hand, in

t he power supply 5 systemin which the power generation nodule 10A and the
fuel pack 20A can be attached and detached through the 1/F portion 30A

w thout restrain, the | eak prevention function of the fuel |eak preventing
means provided to the fuel pack 20A is rgjgeased by the | eak prevention 10
rel easi ng means when the fuel pack 20A is coupled with the power
generation nodul e 10A, and the power generation fuel FL can be supplied to
t he power generati.on ul e 10A t hrough the fuel feed path..|ncidentally,
in the power sgﬁﬁltﬁo§ysr§;bg‘m ?Cr%]evﬁﬁeltt: &1 1r}ehé)op‘)"’oevxli‘ergegneenreartj‘g C|monfur%)riduEIq“e 10A and
the fuel pack r -inggﬁr qu;i t Hgn he i oy 30A,

t he power gener%gélrg%cft}enl iaésdéc/loﬁ)s antzfdf}bx gc%p%wée) toé t éef}%;os’\?\ggéll
generation nodyl e +1QA JJJ. pbeeg{é' 6 ofy idach /%ﬂw Afct he power
supply systenlzg to/ff%nf?ﬁe ed?cé’éVC. fﬁére ore, e elé%tri% power is

generated in thesubpeyer Uy RAdd ok, {6 hPWEIe geNgity on fuel
can not be efficiently consunmed in sonme cases. Thus, for exanple, before

using thg poweyysHaPIdh syst@m(ief e atdatdi i dd h@qdhe 25n davd cee
efficient consunption of the power generation fuel can be realized by

appl yi ng the stfuet Wi IadA tden daledt deatbPpaidd adetdehdd FeposidgionciBHA i s
mai ntained-in 2 0 0 0 T 2006 123 the shutoff (shielding) state, the
shutoff state I/F portion 30A without restrain, the leak prevention
function of the fuel leak preventing means provided to
the fuel pack 20A is released by the leak prevention
10 releasing means when the fuel pack 20A is coupled with
the power generation module 10A, and the power
generation fuel FL can be supplied to the power
generation module 10A through the fuel feed path.
Incidentally, in the power supply system in which
15 the power generation module 10A and the fuel pack 20A
are integrally constituted through the I/F portion 303,
the power generation fuel FL is constantly supplied to
the power generation module 10A irrespective of
attachment/detachment. of the power supply system
20 to/from the device DVC. Therefore, when electric power
is generated in the sub power supply portion 11, the
power generation fuel can not be efficiently consumed
in some cases. Thus, for example,_before using the
power supply system (before attaching it to the
25 device), efficient consumption of the power generation
fuel can be realized by épplying the.strucfure that the

fuel feed path of the I/F portion 30A is maintained in



rel eased when using the power supply systemand the fuel feed path,is
irreversibly controlled (allowed to pass the fuel therethrough) i n%g'?WeZUUS
fuel supply 5 enabled state. <Overall Operation of First Enbodi nent> The '
overal |l operation of the power supply system having the above-described
structure will now be described with reference to the drawings. 10 FIG 27
is a flowhart showi ng a schematic operajpen of the power supply system
according to this enbodinent. FIG 28 is a view showing an initial :
operation state (standby node) of the power supply system according to

thi s embodi mente, FI G, 294 5 & ¥ AN D) SO 80 stanteype operation state of

the power supply system according Is enbodinment. FIG 30 is a view

showi ng a st eady Qperad i\ohe$tad enof tH S ROVET s SHPDY Vs y SYShemmacegedi ng to
this enbodinent. FIG 31 is a view showng a stop operation state of the

power supply 20 gystemBacsorkli Ng {erdid ss epbpdisRptol Hegeal hewe@pesation
W Il be described while appropriately making reference to the structure of

the above-descrddwd Qrovefue BUPé Yeslysdbegh( H &S Bnandud) . ségpshown in FIG
27, the power supply system 301 25 having the structure according to this

enbodiners is gensred lytgonirolled to execute an initial operation (steps
S101 and S102) for supplying the power 2 0 0 O T 2006 124 generation fuel
FL charged in the fuedveaskl 20petratibe of First Embodiment>

The overall operation of the power supply system
having the above-described structure will now be
described with reference to the drawings.

10 FIG. 27 is a flowchart showing a schematic
operation of the power supply system according to this

embodiment. FIG. 28 is a view showing an initial

operation state (standby mode) of the power supply

system according to this embodiment. FIG. 29 is a view
15  showing a start-up operation state of the power supply
system according to this embodiment. FIG. 30 is a view

showing a steady operation state of the power supply
system according to this embodiment. FIG. 31 is a view
showing a stop operation state of the power supply
20 system according to this embodiment. Here, the
operation will be described while appropriately making
reference to the structure of the above-described power
supply system (FIGS. 3 and 4).
As shown in FIG. 27, the power supply system 301
25 having the structure according to this embodiment 1is
generally controlled to execute an initial opération

(steps S101 and S102) for supplying the power



power generation nodule 10A, constantly and continuously generating

el ectric power (second electric power) which can be the operating 28 &€ {086
power and 5 the controller electric power in the sub power supply portion
11, and outputting this electric power to the device DVC (controller CNI)
through the electrode termnals EL (specifically, the positive el ectrode
termnal EL (+) and the negative electrode-termnal EL 10 (-) shown in

FIGS. 28 to 31); a start-up operation (steps S103 to S106) for supplying

t he power generation fuel FL charged in the fuel pack 20A to the power

gener ati on port) o 42: based. on di ¥gof ohe.| opd ble) (shianabng LrogyLhe

non-drive node e i ve node n heé 'device C, “genérating

electric pomerpé%&é§tg?ﬁégg££&ﬁ Hggﬁﬁﬁe%@hghcgg%£€ﬁt%ngbgad drive electric

power, and out trng 'S power evi ce LD) through the

el ectrode term nals; B (Eby (ddnerELiby) bl At a0y aRENALLARL( §HERE rPLO7 TO
% 0 tﬁ ?uel & to Dbe

S110) for 20 adjusting an unt e power geheration

supplied to the,pguef Qﬁﬂéﬁa&&ﬁnbgoﬁhEOBpé%a@éﬁedeQQct%i%h?QQ%riBnﬁhe drive
state for the load LD, and generating and outputting electric power (first

el ectric pover)thavidgt BoYDétageeeorpenglieacear hagste %@w"eh!e stpbyg state
of the load; and a stop operation (steps Sill to S114) for shutting off

supply of the poweiogene|ath@nofiugltkEingothhie powvwer rgengbateiroro2 t8eOCT 20
6 125 portion 12 based on stop of the |oad LD (changing from

device DVC (controller CNT) through the electrode
terminals EL (specifically, the positive electrode
terminal EL (+) and the negative electrode terminal EL

10 (=) shown in FIGS. 28 to 31); a start-up operation
(steps S103 to S106) for supplying the power generation
fuel FL charged in the fuel pack 20A to the power
generation portion'12 based on drive of the load LD
(chaﬁging from the non-drive mode to the drive mode) in

15 the device DVC, generating the electric power (first
electric power) which caﬁ be the load drive electric
power, and outputting this power to the device DVC
(load LD) through the electrode terminals EL (EL (+),
EL (-)); a steady operation (steps S107 to S110) for

- 20 adjusting an amount of the power generation fuel FL to

be supplied to the power generation portion 12 based on
a_change in the drive state for the load LD, and
generating and outputting electric power (first
electric power) having a voltage component according to

25 the drive state of the load; and a stop operation
(steps S111 to S114) for shutting off supply of the

power generation fuel FL to the power generation



the drive state to the non-drive state) and stopping generation of
electric power (first electric power). Each operation wl| nom/b§ descri bed
in detail 5 hereinafter with reference to FIGS. 28 to 31. (A i & i0ar 2006
Operation of First Enbodinent At first, in the initial operation, in the
power supply systemin which the power generation nodule 10A and the fuel
pack 20A are constituted integrally with Qg each other through the I/F
portion 30, for exanple, by releasing the shutoff state of the fuel feed
path of the I/F portlon 30 at the tine of attachnent to the deV|ce DVC,
as shown in FI

20A noves in th%ofg%? §2P%%ae%a$ﬁe% g%ggf gﬁ FSF@ gﬁ 68ﬁ8h§§“%? a?ﬁel
feed path and {g.aylopmtically, supplicd Lo the sub. povery SUBBLY, ort] on
?Eon no uF 28 te %0% u en:

11 of the power générati p bsequ n the

sub power SUpp'éfen@?%%i&’ﬁe&%’e%ck?%t PSL«S‘PrEErBOV"S'fLFQ%?%%”go@Ie‘E tric 20

power) ElI which”can operating efectric power peration

control portion 13 apdchhgp @Eb‘é%o%' %:,fitlrll %owp%‘éeﬁe%%qﬂtbre@l ligr qeheghric
power) for the controller CNT included in the device DVC i s autononously

generat eds and oqépHihgfteandith kéfé?@ﬁc@oﬂb'@Q@BS|282§OSBED||Ed to each of
the operation control portion 13 and the controller CNT (step S102). On

the other hand, in thg)powgstsuppbyesystien ioF i@ seCEn2R@mehd6 which the
power generation nDduIe 10A and the fuel pack
At first, in the initial operation, in the power

supply system in which the power generation module 10A
and the fuel pack 20A are constituted integrally with

10 each other through the I/F portion 30, for example, by
releasing the shutoff state of the fuel feed path of
the I/F portion 30 at the time of attachment to the
device DVC, as shown in FIG. 28, the power generation
fuel charged in the fuel pack 20A moves in the fuel

15 feed path by the capillary phencmenon of the fuel feed
path and is automatically supplied to the sub power
supply portion 11 of the power generation module 10A
(step S101). Subsequently, in the sub power supply
portion 11, at least electric power (second electric

20 power) E1l which can be the operating electric power of
the operation control portion 13 and the drive electric
power (controller electric power) for the controller
CNT included in the device DVC is autonomously
generated and outputted, and it is then continuously

25 supplied to each of the operation control portion 13

and the controller CNT (step S102).

On the other hand, in the power supply system in



20A can be attached and 'detached without restraint, by coupling the fuel
pack 20A with the power generation nodule 10A through the I/F portion 30,
as shown in 5 FIG 28, the | eak prevention function of the fuel édkﬁ'mms
preventing nmeans provided to the fuel pack 20A is released, and the power
generation fuel charged in the fuel pack 20A noves in the fuel feed path
by the capillary phenonenon of the fuel fegd path and is 10 autonatically
supplied to the sub power supply portion %% of the power generation nodul e
10A (step S101). In the sub power supply portion 11, electric power

(second eIectriﬁ%ggrfégpé%%g@:§Qngagt98ntgﬁ§8¥§r@bhngnglgﬁ%;%ﬁelp wer and

the controll er %f alt ononous generate out putted,

A ol Tagnen SERLLONONS | Y. 2URRL E4t A-LDEnGRCLALHON,T0BEE S RRLT BON 13,

the voltage nonitoring portion d the contro step §102). In
all cases, onlyc5£§l§ﬁsc£ﬁécfﬁewﬁg?$@'9bAC@@tHethEOpeaéEaQEnggkﬁghriC

power of the operationcontro tion 13 and the voltagé nonitoring

portion 16 is HH&QPét@gAUEEEEu?hetHQWQVFSBBEkXoﬁygbgnb%Ssﬁ@ﬂﬂeibed to the
device DVC. By coupling the fuel pack 20A with the power 25 generation

modul e | OA throtgh. the, | LFePebkoBrdQenthen Fodetisnshitf ted Faelheeskandby
node in which only the operation control portion 13 of the power

generation 2 0 fr8vdn2006 médrhsnpduledE0ALot heevdlkag@armini2oar iisg portion
16 and the

released, and the power generation fuel charged in the
fuel pack 20A moves in the fuel feed path by the
capillary phenomenon of the fuel feed path and is

10 automatically supplied to the sub power supply portion
11 of the power generation module 10A (step S101). In
the sub power supply portion 11, electric power (second
electric power) El which can be the operatiﬁg electric
power and the controller electric power is autonomously

15 generated and outputted, and it is then continuously
supplied to the operation control portion 13, the
voltage monitoring portion 16 and the controcller CNT
(step S102).

In all cases, only the electric power which can be

20 operating electric power of the operation control
portion 13 and the voltage monitoring portion 16 is
outputted until the power supply system is connected to
the device DVC.

By coupling the fuel pack 20A with the power

25 generation module 10A through the I/F portion 30, the

mode is shifted to the standby mode in which only the

operation control portion 13 of the power generation



controller CNT of the device DVC are operated. In this standby node, the
supply electric power (the controller electric power; a part of 2fh@crt ppg
el ectric power El) 5 supplied to the device DVC (controller CNT) throug%
the positive electrode termnal EL (+) and the negative el ectrode
termnal EL (-) is slightly consuned by the operation control portion 13,
the voltage nonitoring portion 16 and thgsgontroller CNT of the device
DVC. 10 The voltage Vdd which has slightly dropped by consunption is
detected by the voltage nonitoring portion 16 at any given tinme, and a

change in the Yohiageyald Lae MolLored.Dy Lbe; Aheratt e8ncoBt Lol LRartion

13. Furthernore, e drive state o evi ce

control | ed by t&§n€981{9£'éﬁT ChTend Bhedt @bt pye QP 8hlencef. Fl&ﬁtthls
Enbodi mrent  Subsequent in the start-up operation, as showmn in FIG

when the control{gry mseetr@hé Ehsp s éQQC@QLES?BQérSWEHEYhBﬁt@b@QEE' c
power to the |load LD to be in the conductive state by an operation for
driving the |oageébritopop¥anphepaby an eperatieenrot gopewerisupply
switch PS or the like (turning on? provided to the device DVC by a user of
t he devi g DVC, s@ppaiédotot bre28esuppl pvel gebhteopover CTONthebugheehei c
power) supplied to the controller CNT is supplied to the load LD in the
standby node, whbshtiesuklsctnosaddenmdnap ED t(he¢ 2n8 6hé hez@BGvel28
vol tage Vdd of the supply electric power.

electrode terminal EL (-) is slightly consumed by the

operation control portion 13, the voltage monitoring
portion 16 and the controller CNT of the device DVC.
10 The voltage Vdd which has slightly dropped by
consumption is detected by the voltage monitoring
portion 16 at any given time, and a change in the

voltage Vdd is monitored by the operation control

portion 13. Furthermore, the drive state of the load
15 LD of the device DVC is controlled by the controller
CNT.

(B) Start-up Operation of First Embodiment
Subsequently, in the start-up operation, as shown
in FIG. 29, when the controller CNT controls the switch
20 LS for supplying electric power to the load LD to be in
the conductive state by an operation for driving the
load LD, for example, by an operation of a power supply
switch PS or the like (turning on) provided to the
device DVC by a user of'the device DVC, a part of the
25 supply electric power (control electric power) supplied
to the controller CNT is supplied to the load LD in the

standby mode, which results in sudden drop in the



Upon .det ecting a sudden change in the voltage Vdd through the voltage
nonitoring portion 16 (step S103), the operation control porti T
outputs to the start 5 up control portion 15 an operation contrg? mgn%l’P6
for starting the power generation operation (start-up) in the power
generation portion (step S104). By supplying a part of the electric power
(electric power E2) generated by the sub wer supply portion 11 to the 10
out put control portion 14 (or the out put é‘ trol” portion 14 and the power
generation portion 12) as start-up electric power based on the operation

control signal on1th peration control portion 13 (step S105), the
start-up controf’o 5?9?0 Ogu%bﬁl 8PP f%eSSﬁéF §&Nération fuel FL

harged in the fuel k20Atth t t 12 t h
Che outpui  control NEPE G B 4l et ags RSP S B ober

(Firse electricopouer), Wil san e load dnive ocslaqhi e, sty SHe oad

drive electric pomer out d°4s The electric get her

with the controllepoehestihe cggwolgg%%%%d 1Y iR deegried pover

supply portion ough 't ositiv el'ectrode term na and. the

negative §'eCtr9§ coh®rEhn br%&o% 05 %%dq?@%@ﬂf%ﬁ‘d%ﬁ%%%ﬂ“%ﬂdﬂ%ﬂ &1 CNT and
25 the | oad LD of the deV| e DVC (step S106) Therefore, when the | oad

drive electric pewex ReLALRL Y Jdhe RAWRn pReRatioN RArddomgh2 jis 2 0
OCT 2006 129 Supp|lég%?O thg%heV|ce DVC, the volﬁééé Vdd of thep']9 .

the power generation portion (step S104). By supplying
a part of the electric power (electric power E2)
generated by the sub power supply portion 11 to the

10 output control portion 14 (or the output control
portion 14 and the power generation portion 12) as
start-up electric power based on the operation control
signal from.the operation control portion 13 (step
S105), the start-up control portion 15 supplies the

15 power generation fuel FL charged in the fuel pack 20A
to the power generation portion 12 through the output
control portion 14 and generates and outputs electric
power (first electric power) which can be load drive
electric power. The load drive electric power is

20 outputted as the supply electric power together with
the controller electric power generated by the above-
described power supply portion 11 through the positive
electrode terminal EL (+) and the negative electrode
terminal EL (-), and supplied to the controller CNT and

25 the load LD of the device DVC (step S106).

Therefore, when the lcocad drive electric power

generated by the power generation portion 12 1is



supply electric power is gradually increased fromthe dropped state and
reaches a voltage appropriate for starting up the |oad LD. Thab @?meﬁﬁ§
respect to 5 drive of the load LD, the power generation fuel FL
automatically supplied, and the power generation portion 12 starts the
power generation operation. Mreover, the |load drive electric power having
the predeterm ned voltage Vdd is autonongggly supplied to 10 the device
DVC (l oad LD). Accordingly, the load LD c be excellently driven while
realizing the electric power characteristic substantially equivalent to
that of the general -purpose chemcal cell. (C Steady Operation of First
Enbodi nent 15 SHRRREGEhtTS, the heics dally o ard bredasVdhowh ¥ FIG 30,
t he operation control portion 13 nonitors ange in the voltage Vvdd
(substanti al | y S¥RiHah e?cntr%lﬁ%‘beer of S t%%aqilbaaﬂlﬂr}@%r%?%%‘ilr Eorbo’%\%er) of

h I I d he d Cth h
Vol t a6 moni {orl M & G L6 0 S g v \fﬁ%c%?%%ﬁ%éw%"“ 5% he
t t t e Vi h t hat
operation con r§%1£9r§%qﬁ§1§h9e%g§ésL@ qﬂgggla es&$€hVPé£ % gg suc a

t he vol t age of el ectric power ron1a age range

based onza predgfgrm %ﬁé)eféic'tieﬂ)vaiﬂr'@é wer % 1‘&%103533 e}%ﬁftfé‘“ on

range of the out’put” vol t age eneral - pur posé chem ca

operation cont réuton%oaltam SO PIE [ond NenoUbat -coohLpbepokti on 14 an 2
0 OCT 2006 130 operation cont signal for controlling an anount of

portion 12 starts the power generation operation.
Moreover, the load drive electric power having the
predetermined voltage Vdd is autdnomously supplied to

10 the device DVC (load LD). Accordingly, the load LD can
be excellently driven while realizing the electric
power characteristic substantially equivalent to that
of the general-purpose chemical cell.

(C) Steady Operation of First Embodiment

15 Subsequently, in the steady operation, as shown in
FIG. 30, the operation control portion 13 monitors a
change in the voltage Vdd (substantially a change in
voltage of the load drive electric power) of the supply
electric power-supplied to the device DVC through the

20 voltage monitoring portion 16 at any given time (step

| $107). 1If the operation control portion 13 detects a

change in the voltage.Vdd such that the voltage of the
supply electric power deviates from a voltage range
based on a predetermined specified value (for example,

25 a fluctuation range of the output veoltage in the
general-purpose chemical cell), the operation control

portion 13 outputs to the output control portion 14 an



el ectric power (anmount of power generation) generated in the power
generation portion 12 to be increased/ decreased so that the voIt g

can be set within the 5 voltage range (step S108). The out put contr fT 2
portion 14 adjusts an amount of the power generation fuel FL to be
supplied to the power generation portion 12 based on an operation control
signal fromthe operation control portion éﬁ 10 (step S109), and executes
the feedback control so that the voltage d of the supply electric power
(load drive electric power) to be supplied to the device DVC is set

G ive stare of CHEEREERKoLbRREL 2088n LT 88: RohRkoydind SivenkrgE PR T (e
changed, it 'SePQéngée sQeeogga8Ln§ookhggwg?e %REEQ??ERL ggﬁergegely

el ectric power can be CO verged to an ropri te \'A¢) ange accordi ng

to the drive state f I d-g i €5p a 0 power
20 consunption gé %%g %éeggee%@%kgkégg Eggﬁ %g Eéﬁ%g 928%%% e8? (D) Stop

Operation of Figst-Egbedi ggmchagll?ﬁ@%'@m:h?e A4t Benabeveedeqethhad akeady
operation, when the device DVC is changed fromthe on 25 state to the off

state dursng theoiegggaggng@an@gpfgnogghe supply electric power, or when
the abnormal operation of the device DVC or the power supply system2 0
OCT 2M6 131 301 is phevekegufocoseielr pasenont ha egguatisoAncambiudl of
the power generation fuel FL to be supplied to the
power generation portion 12 based on an operation
confrol signal from the operation control portion 13
10 (step S5109), and executes the feedback control so that
the voltage Vdd of the supply electric power (load
drive electric power) to be supplied to the device DVC
is set within a predetermined voltage range (step
S110). As a result, even if the drive state of the
15 load LD (load state) on the device DVC side is changed,
it is possible to control so that the voltage of the
supply electric power can be converged to an
appropriate voltage range according to the drive state
of the load LD, and electric power according to power
20 consumption of the device DVC (load LD) can be hence
supplied.
(D) Stop Operation of First Embodiment
Subsequently, in the above-described steady
operation, when the device DVC is changed from the on
25 state to the.off state during the feedback control for
the supply electric power, or when the abnormal

operation of the device DVC or the power supply system



porti-on 13 continuously detects for a predetermned time the state that
the voltage Vdd of the supply electric power (load drive electri Opﬂﬁbﬁum
to be 5 supplied to the device DVC deviates fromthe predeterm ned voltage
range through the voltage nonitoring portion 16. Wien it is determ ned
that the conditions for this voltage range and the continuous tine are
satisfied (step S111), the operation contr 10 portion 13 perforns the
processing for the detected state, as thevoltage error of the supply

el ectric power, and outputs to the output control portion 14 an operation

| si I i i f | ectr] i.n th
coner ot onport P0h T3 PRpRdIENELS) £ Ohe0ceaShRtt o 5\5'3%:%5“(:8?{1?3?% gnal
f h j . Al o t put contr or.tian
Chots oft ahmpi SOBP RO AOCORCLALON TS, (R RH PHE BOPREALrCRRLRERD o on

portion 12 and s{gpsynhheatipd eﬁa£h€?g§g%§§f%§;véggggi&ﬁgiegpbﬁghendoergic

20 reaction for generating hydrogen resul e power

generation operaiteprip 5B@epo?@5adga@g%%tgqeceeﬁeigewézgi%osggpped, and
supply of the electric power (load drive electric power) other than the

controlles el ecgabglpe_wetot ehkhgedexbCcovBVEek$atds gLORPeH(StEP S114).
That is, for exanple, if the load LD is stopped by controlling the switch

LS suppl yi ng thpretieebirnenpaweb12a8e0€ahg2006rotdR tRet he1kaad LD to the
shutoff. state by using 'the

monitoring portion 16. When it is determined that the
conditions for this voltage range and the continuous
time are satisfied (step S111), the operation control

10 portion 13 performs the processing for the detected
state, as the voltage error of the supply electric
power, and outputs to the output control portion 14 an
operation control signal for stbpping generation of
electric power in the power generation portion 12 (step

15 S112). Based on the operation control signal from the
operation control portion 13, the output control
portion 14 shuts off supply of the power generation
fuel FL to the power generation portion 12 and stops
heating of the heater for facilitating the endoergic

20 reaction for generating hydrogen (step S113). As a
result, the power generation operation in the power
generation portion 12 is stopped, and supply of the
electric power (load drive electric power) other than
the controller electric power to the device DVC 1is

25 stopped (step S114).

That is, for example, if the load LD is stopped by

controlling the switch LS supplying the electric power



~“and the el ectronotive

controll er CNT when a user of the device DVC operates the power zup |y
swwtch PS or the like (turning off), or if the load is run out ( da d 2006
when the power 5 supply system 301 is renoved fromthe device DVC, the

vol tage of the supply electric power may largely deviate fromthe
predeterm ned vol tage range even after performng the feedback control for
setting the voltage of the supply electriﬁ power in the voltage range in
10 the above-descri bed steady operation. + érefore, when such a state is
continuously detected over a predeterm ned period of tine by the operation

I ti 1 t i I ti 3 determ nes that the
Coad LD of the Hevie bued| CoetBapaa BPUraAT15tBhF GHdUSioRs -Pe pover
i i in,  t ti ti 1 As t,
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generatl on PorULpD Aeyke, BUBATTLLRELLK BOUL-deND JWLh CosRect, Lossiop of

12 generates eggcggiE?QoyggdoggyrﬂgegughgcggggégrQggri§h@?Fg§%Ey driven,

orce can be maintaine ong me while

effectivedy utikjgpng thecpawen: ggn%ﬁ]gabea Eush. the é&%é?bh@?%ﬁ?gve,

according to the power supply systemof this enbodinment, since it
possible to peﬁémtaggoafr@hefgﬁpﬁmngYbegr@edpébe&tmag othgthe 2000 T

2006 133 electric power which can be predeterm ned |oad drive

deviate from the predetermined voltage range even after
performing the feedback control for setting the voltage
of the supply electric power in the voltage range in

10 the above-described steady operation. ‘Therefore, when
such a state is continuously detected over é
predetermined period’ o.f time by the operation control
portion 13, the operation control portion 13 determines
that the load LD of the device DVC is stopped or run

15 out and stops the power generation operation in .the
power generation portion 12. As a result, since supply
of the power generation fuel FL is shut off and the
power generation portion 12 is automatically shut down
with respect to stop or the like of the load LD in the

20 device DVC, the power generation portion 12 generates
electric power only when the device DVC is normally
driven, and the electromotive force can be maintained
for a long time while effectively utilizing the power
generation fuel.

25 As described above, according to the power supply

system of this embodiment, since it is possible to

perform control for supplying and shutting off the



el ectric power and control for adjusting an anount of the electric power
to be generated in accordance with the drive state of the |oad (devbce %
the like) 5 connected to the power supply system w thout receiving supply
of the fuel or the like fromthe outside of the power supply system the
power generation fuel can be efficiently consuned. Therefore, the power
supply system which has | ess burden on th%3%nvironnent and has 10 the very
hi gh energy utilization efficiency can be "provided while realizing the

el ectrical characteristic which is substantially equivalent to that OL t he
ener al - purpose_chenm cal _cell. Mreover, as wll be described later, the
gomer 12 sgppl?Egﬁg%éﬁ1Bgﬂ%FdVRbc?oc?ﬂiEeeHESGFﬁﬁﬁ?lp§drg86 egerﬁ si ze
and wei ght by i LN ] the power ..generation_nodule i.n a
ol | space by SbEPEPhE"PRREE 80 okatRHIE RaRuPacHERRRY FRCANRATE okng

constituted socgs Losbavectpe,shape BOdodhIeasLans subsLanthall y: 2 equa

to those of the general-purpose chem cal ery,

meeting the stapdards;such.g8. Japaneseohadysiyial stapdards,tyls). As a
tﬁe ﬁlg c y

result, it 1is possible to realize h conpatibility with'the

general - pyr posecshgateal €8l tnbnpBoth thepoyt si,de-aharenda+and khging
el ectrical characteristic (voltage/electric™ current characteristic), and

popul ari zation kipgxysbEnghecehbimarkehs caRebe bur ther ohacilit gtedne
Consequently, 2 0 0 O T 2006 134 in place of the existing chem cal cel
havi ng many power supply system, the power generation fuel can be
efficiently consumed. Therefore, the power éupply
system which has less burden on the environment and has
10 the very high energy utilization efficiency can be
provided while realizing the electrical characteristic
which is substantially equivalent to that of the
general-purpose chemical cell.
Moreover, as will be described later, the power
15 supply system according to this embodiment is reduced
in size and weight by integrating and forming the power
generation module in a small space by applying the
micromachine manufacturing technique, and constituted
so as to have the shape and dimensions substantially
20 equal to those of the general-purpose chemical cell,
e.g., an BA size battery, meeting the standards such as
Japanese Industrial Standards (JIS); As a result,.it
is possible to realize the high compatibility with the
general-purpose chemical cell in both the outside shape
25 and the electrical characteristic (voltage/electric
current characteristic), and popularization in existing

cell markets can be further_facilitated. Conseqguently,



problens in, for exanple, environnmental concerns or the energy utilization
efficiency, it is possible to easily spread the power supply Sys?ﬁﬂPCszﬁ
appl ying the power 5 generation device by which em ssion of a har

substance of the fuel cell or the like can be greatly suppressed and which
can realize the high energy wutilization efficiency, and hence the energy
resource can be efficiently utilized mhiLg suppressing the 10 influence to
the environnent. [Second Enbodinment] A s 8nd enbodi ment of the power
generation nodule applied to the power supply systemaccording to the
present inventi.on W%*%QHOM/be described with reference 15 to the draw ngs.

FIG 32 is a bldti® rHm oVl g T e oL @b oBif he 2 BENE HB2 PYwer

oresent i nventi S T G Eo% TP A et LEMAISEL | (CSROHFHG 26 the
Gener at| on moddT 5 Sebrd i LT, (H o CrEOE noht  anc O TEraLyi 8 SRty I ke
Cbove. descr | e Hea A gt e LAt by 550 SRR T 1% ntor PEHE T i ng ¢ hei 1
acbording 1o t R o S A E2rea 420 BB TTas sub
power supply paddahdsecond powele SURPlY HBaPSe 1dke can be greatly

suppressed and which can realize the high energy
utilization efficiency, and hence the energy resource
can be efficiently utilized while suppressing the

10 influence to the environment.

‘[Second Embodiment]

A second embodiment of the power generation module
applied to the power supply system according to the
bresent invention will now be described with reference

15 to the drawings.

FIG. 32 is a block diagram showing a second
embodiment of the power generation module applied to
the power supply system according to the present
invention, and FIG. 33 is a view schematically showing

20 the electrical connection relationship between the
power supply system (power generation module) according
to this embodiment and the device. Here, like
reference numerals denote structures similar to those
in the above-described first embodiment, thereby

25 simplifying or omitting their explanation.

As shown in FIG. 32, the power generation module

10B according to this embodiment generally includes: a



havi ng functions simlar to those in the above- described first enbodi nent
(see FIG 3); a power generation portion (first power supply neqp?) %2' an
5 operation control portion 13; an output control portion 14; a s éy%-aﬂi
control portion 15; a voltage nonitoring portion (voltage detection
portion) 16; and a termnal portion ELx for notifying predeterm ned
information with respect to a controller included in a device 10 DVC
to which the power supply systemis connec¢téd. In this enbodi nent, the
power supply systemis configured to control the power generation state in
t he power generatjon nodul e i articular, the power enerati o

Con 12) oSt St

| 10B
portion 12) basad®oRC4E*| a48P Vo§8985P9e<ST§OP8rR8VF BP&¥t FEEDS

request) which j itied fromthe.control Ler CNT included in the device
DVC through thgg¥ggﬁi%gﬁ”ﬁg?ﬁﬁo%lﬁﬁéagnéoc EP gp%ﬁdggFoagﬁge drive state

of the | oad LD. L.t hisqembod menkoqt e, gonteal kor, O of the, 20 device

DVC connected to the power supply Sys ofrfieées supply system

of the |oad driygnelROLHRLLR;CRI GELELE BONRE LEAUSTS! hchR ACqardance with

the drive state of the [oad LD, an as a functio drive

control ling neapsetatisanthakkbngpbheidhi ¥8;2ansbatpuel bhe daagkRiin
accordance with power generation information (information concerning

vol tage conponentsa start-up eparabiopoendohnfermat kentagdedmdnd t@Gnf 2006
136 operation stop information) indicative of the power

portion (voltage detection portion) 16; and a terminal
portion ELx for notifying predetermined information
with respect to a controllerICNT included in a device

10 DVC to which the power supply system is connected. In
this embodiment, the power supply system is configured
to coﬁtrol the power generation state in the poﬁer
generation module 10B (in particular, the power
generation portion 12) based on at least load drive

15 formation (electric power request) wﬁich is notified
from the controller CNT included in the device DVC .
through the terminal portion ELx and corresponds to the
drive state of the load LD.

In this embodiment, the controller CNT of the

20 device DVC connected to the power supply system
notifies the power supply system of the load drive
information (electric power request) in accordance with
the drive state of the load LD, and has a function as
load.drive controlling means for controlling the drive

25. state of the load LD in accordance with power

generation information (information concerning voltage

components, start-up operation end information, and



generation state of the power supply system based on the electri02 ower
request. In the power supply systemaccording to this 5 enbodi nent £LT 2006

shown in FIG 33, the supply electric power consisting of the controller
el ectric power and the load drive electric power outputted from each of
~the sub power supply portion 11 and the power generation portion 12 is

| i kewi se cormonly supplied to 10 the coni | ler CNT and the | oad LD of the
device DVC through a single electrode te nal EL, and the voltage
conponent of this supply electric power (substantially the |oad drive

Gi ven' i mo. and CBS htFor Pyl HE GG o oA T B por (1t Ha7er ZOver al |
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operation of the power supply ;y;t%ﬁ?ﬁ%%o?ding to the second enbodi nent.
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the load drive electric power outputted from each of

the sub power supply portion 11 and the power

generation portion 12 is likewise commonly supplied to

10 the controller CNT and the load LD of the device DVC
through a single electrode terminal EL, and the voltage
EOmponent of this supply electric power (substantially
the load drive electric power) is detected by the
voltage monitoring portion 16 at any given time and

15 monitored by the operation control portion 13. |

<Overall Operation of Second Embodiment>

The overall operation of thé power supply system
having the above-described structure will now be
described with reference to the drawings;

20 FIG. 34 is a flowchart showing a schematic
operation of the power supply system according to the
second embodiment. FIG. 35 is a view showing an
initial operation state (standby mode) of the power
supply system according to this embodiment. FIGS. 36

25 and 37 are views showing a start-up operation state of
the power supply system according to this embodiment.

FIGS. 38 and 39 are views showing a steady operation



enbodiment. "FIGS. 40 to 42 are views showing a stop operation state of

t he power supply system according to this enbodinent. Here, the geQ%Rﬂmm
will be described 5 while appropriately making reference to the structure
of the above-described power supply system (FIGS. 32 and 33). In this
enbodi ment, upon receiving the load drive information concerning the drive
control for the load 10 notified fron1thf3?ontroller CNT contained in the
device DVC through a term nal portion ELXx other than a positive el ectrode
termnal EL (+) and a negative electrode termnal EL (-), the operation
control ortia 3 provided to the power_generation nmodule 10B. 15 executes
aseHesgfthg%%ﬁ%f&$%rﬂﬁ#§%é%¥o &E%ﬁ%wnﬂ$%&ﬁﬁ'Wtothe

overal | operati : - i t. desgri I I r.o a part
of the overal Ie%g)pog:{rla élyot?f of e gﬁ])vteéjdiéc#)%gvdij%gg%h%”n%%ﬁia}re#g%ay be

si mul t aneousl y 53%?gg- i I i 3 as
simlar to the "a ovel%es%fﬁ?# |eérhs¢t %%E%%?én% lyt %éggwmgaréé;%g% yg é?/stem
301 having the sy aeapr di gt O this ogabodidRnyiis genesdbt ¥oed

controlled to perform the initial operation (steps S201 and S202) for

constant gy 25 aph OS] ¥ depeaiating 2ot pett it £d Nghel gethécurpover
whi ch can be operating electric power for the operation control portion 13

and drive el ectdgf ccppvisove-N&XTr 2odd ABBef osuppey COPstohl eFTENT 32
(controller electric power) by '
and 33).
In this embodiment, upon receiving the load drive
information concerning the drive control for the load
10 notified from the controller CNT contained in the
device DVC through a terminal poition ELx other than a
positive electrode terminal EL (+) and a negative
electrode terminal EL (-), the operation control
portion 13 provided to the power generation module 10B
15 executes a series of the operation controls mentioned
below. In addition to the overall operation of this
embodiment described below, all or only a part of the
overall operation of the above-described first
embodiment may be simultaneously executed in parailel.
20 That is, as shown in FIG. 34, as similar to the
above-described first embodiment, the power supply
system 301 having the structure according to this
embodiment is gene;ally controlled to perform: the
initial operation (steps 5201 and S202) for constantly
25 and continuously generating and outputting electric
power which can be operating electric power for the

operation control portion 13 and drive electric power



the sub power supply portion 11; the start-up operation (steps S203 to
S206) for generating and outputting electric power which can be |pgdyr hgg
el ectric power 5 by supplying start-up electric power to the power _
generation portion 12 and the output control portion 14 based on drive of
the load LD, the steady operation (steps S207 to S210) for generating and
outputting electric power (load drive el%%%ric power) according to 10 the
drive state of the |load by adjusting an anount of the power generation
fuel FL supplied to the power generation portion 12 based on a change in

[ f._the | oad ' h [ . 211 t
S214) for tor m RAEI RS GERRE DL OB o Bl é%?%?%giggﬁéé‘é'ﬁgﬁﬁ@?]%@%ﬁ rﬁe%tvh?"l oac
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operation, as s as simrar I-rst

power generatigme%eﬂcc 3{199dyf)}£'clt1h8ar‘xugta 1@@3%5 t%ggvgsela%mt 'g%%'é'ry

supplied to the sub power supp portion ower generation nodul e

10B through a fy¢l séppl 6eAgPatArPLoyi dedckeikhgolbl ROr then 308 (step
S201), and eleciric power (second electric power) which can be operating

el ectric power gagdeeatlibnl bertebgCipi EnpOWAE 3ul pPET c3R0801183% kS on 14
aut ononmousl y generated and outputted by the sub

based on drive of the load LD; the steady operation
(stebs S207 to S210) for generating and outputting
electric power (load drive electric power) according to

10 the drive state of the load by adjusting an amount of
the power generation fuel FL supplied to the power
generation portion 12 based on a change in the drive
state of the load LD; and the stop operation (steps
S211 to S214) for terminating generation of electric

15 power which can be the load drive electric power by
shutting off éupply-of the power generation fuel FL to
the power generation portion 12 based on stop of the
load LD.

(A) Initial Operation of Second Embodiment

20 At first, in the initial operation, as shown in
FIG. 35, as similar to the first embodiment, the power
generation fuel charged in the fuel pack 20B is
automatically supplied to the sub power_supply portion
11 of the power generation module 10B through a fuel

25 feed path proviaed to the I/F porfion 303 (step $201),
and electric power (second electric power) which can be

operating electric power and controller electric power



power supply portion 11. Additionally, the operating electric power is
continuously supplied to the operation control portion 13, and the power
supply 5 systemis connected to the device DVC. As a result, the2 0 0CT 2006
controller electric power is supplied as the supply electric power
(voltage Vs) to the controller CNT built in the device DVC through the
positive electrode termnal EL (+) and thﬁﬁnegative el ectrode term nal EL
10 (-) provided to the power supply syste @step S202). Consequently, the
node is shifted to the standby node in which only the operation control
portion 13 of the power generation nodule | OA and the controller CNT of
the device DVC It WPt tTHeLY 1P Her 5eandby PobeutEtnd 25 bperawbon contro
portion 13 constantly nonjitors the Load drive information (| ater-described
various ki nds Qﬁw%ﬂe%T9§i¥[ﬁﬁﬁﬁlQ%q bst sPARbEFPRRUL Y r oRT'BNEPSEBRERSI | er

CNT of the deviég CV(:éhrou h the te{ninal ortiog.E%x in_accordance with
the drive state&of the” BFoad (B} %f%??§ﬁg TPHRP at FBnt8f t8&cond

Enbodi t Sub tly, f- ti h in FIG 36,
For exanpl e, WABIEATEE) BT dvT eOIVE . oBaratBe BopBher CBBbBI y s t ch
PS or the |k j i ce_ D | , lectri
povor  Sabpl Y rOHUERT 67 grA LTt ng SuRel Yt DLFBcr PPea BBRERC(f r st

?!?g:r;ﬁtBarf;gjggif$gf?§%$F%tgféé@@@czgggggcys é&8p9EE&ea§'€ﬁérE8p89¥er I's
electric power (voltage Vs) to the controller CNT built
in the device DVC through the positive electrode
terminal EL (#) and the negative electrode terminal EL

10 (-) provided to the power supply system (step S202).
Consequently, the mode is shifted to the stahdby mode
in which only the operation control portion 13 of the
power generation module 10A and the controller CNT of
the device DVC are operative. 1In the stahdby mode, the

15 operation control portion 13 constantly monitors the
load drive information (later-described various kinds
of electric power requests) notified from the
controller CNT of the device DVC through the terminal
portion ELx in accordance with the drive state of the

20 load.

(B) Start-up Operation of Second Embodiment
Subsequently, in the start-up operation, és shown
in FIG. 36, for example, when a user of the device DVC
operates a power supply switch PS or the like provided
'25 | to the device DVC (turning on), an electric power
supply request signal requesting supply of electric

power (first electric power) which can be the load



drive information fromthe controller CNT to the operation control portion
13 of the power generation nodule 10B through term nal portion ElXg g@go 065
receiving the load drive information fromthe controller CNT (step S2 3?0,
the operation control portion 13 outputs to the start-up control portion
15 an operation control signal for starting the operation (start-up) in

t he power generation portion 12 (step 10 f} 4). Based on the operation
control signal fromthe operation contro ortion 13, the start-up control
portion 15 supplies the power generation fuel FL charged in the fuel pack
20B to the power neration portion 12 through the output control portion

14 and 15 genef%tig(g &1¢ SSFFUPO e T i FhweI (Yt e dedihs dogsbwer)
whi ch can be the.load ive electric power b pplying a part of electric
l ectri r(y\ﬁerm%r MageraY at et ett?@réifﬁ’%@\lsﬁ rtion 11 a
{oﬁ\gersg gtrte?u;oI %Ig tartii% ?g\%;i tclht hoe ouoH) t cce)trrnrol rpporti gﬁgo%ié. I(or t he >
out put contr ol Borjtionnlff ancf_ot eopro%. Lﬁgae fattk}eo POt 1B (St ep
S205) . The | oag drijve 18 %%Lfducqﬁ?ch"ﬁ{nhi'nsalsﬁfo@ .eodn ta )% he ijpeovn' ce DVC as the
g ro

supply el ectric power "together e Co er “electT™T power
Bosi 1 [ ve el bt Fods  rermingl Bt ) ana Themearth e B e term nal EL
(-) (step S206)orAtrdifies mMNtst IS MOt age Dioddhe i h GOl 2006 141
supply electric power supplied to'the device changes so
portion 13 outputs to the start-up control portion 15
an operation control signal for starting the operation
(start-up) in the power generation portion 12 (step
10 5204). Based on the operation control signal from the
operation control portion 13, thé start—-up control
portion 15 supplies the power generation fuel FL
charged in the fuel pack 20B to the power generation
portion 12 through the output control portion 14 and
15 generates and outputs electric power (first electric
powef) which can be the load drive electric power by
supplying a part of electric power (electric power E2)
generated by the sub power supply portion 11 as the
start-up electric power to the output control portion
20 14 (or the output control portion 14 and the power
generation portion 12) (step S205). The load drive
electric power is supplied to the device DVC as the
supply electric power together with the controller
electric power generated by the above-described sub
25 power supply portion 11 tﬂrough the positive electrode

terminal EL (+) and the negative electrode terminal EL

(=) (step S5206). At this moment, the voltage of the



as to gradually increase fromthe voltage Vs in the above-described
standby node. Here, in the above-described start-up operation, % QDCshgg
in FIG 36, when outputting the operation control signal for starting up
t he power generation portion 12 at the step S204, the operation control
portion 13 detects a change in voltage of the supply electric power
(substantially the load drive electric 10 Egmer) whi ch is generated and
out putted by the power generation portio% 2 and supplied to the device
DVC through the voltage nonitoring portion 16 at any given tinme by

controlling the swiitch M5 to the conductive state so as to connect the
vol t age noni t orSURP 10 A5 RO vitP tHRA ploRi B9 eV k8 rdeRNIRs n$hal EL
(+) and the negative el ectrode termnal _EL (-). Then, as_shown in FIG
37, the operati Qﬁnﬁ?ﬁéiiﬁﬁ¥i%ﬂFﬁ%ﬁ?ﬁn#?@Estg?rN?&Eﬁﬁ?P¥§t%ﬁrﬁm%l portion
ELx the controller Q%E§é1 devhﬁg DVC,of the voltage data itself of the

th
supply 20 el ectarblocvepower rdlekf%cgtset rby EfHTéO(é/% tage nonitoring portion 16 at

any given Lime. o aeidrlidp-peralonsoendisianal Lndisaniye. plofhe fact

that a predeterm ne vol tag ased on e electric supp??’request

has been o cacherk asfaer, Gener i onaRerati at 28k il ot T dog , dhen the

vol tage of the su y electric power sup t e positive

electrode termdalerdil dignandedhesniogatiy eue! ectrogfet SR Al o () has 2
0 OC T 2006 142 reached 1the voltage Va appropriate for driving the | oad

portion 12 at the step S204, the operation control
portion 13 detects a change in voltage of the supply
electric power (substantially the load drive electric

10 power) which is generated and outputted by the power
generation portion 12 and supplied to the device DVC
through the voltage monitoring portion 16 at any given
time by controlling the switch MS to the conductive
state so as to connect the voltage monitoring portion

15 16 between the positive electrode terminal EL (+) and
the negative electrode terminal EL (-). Then, as shown
in FIG. 37, the operation control portion 13 notifies
through the terminal portion ELx the controller CNT in
the device DVC of the voltage data itself of the supply

20 electric power detected by the voltage monitoring
portion 16 at any given time, or a start-up operation
end signal indicative of the fact that a predetermined
voltage Va based on the electric power supply regquest
has been reached as power generation operation

25 information. When the voltage of the supply electric

power supplied through the positive electrode terminal

EL (+) and the negative electrode terminal EL (-) has



LD, the controller CNT controls the switch LS to the conductive ? e and
. supplies the supply electric power (load drive electric power) f ¢ hetos
power supply 5 systemin order to drive the | oad LD based on the power
generation operation information notified fromthe operation control
portion 13. (C) Steady Operation of Second Enbodi nent Subsequently, in the
steady operation, as shown in 10 FIG 38y,@as simlar to the steps S107 to
S110 described in connection with the flrst enbodi ment, the operation
control portion 13 nonitors a change in the voltage Va of the supply

cl Cei 71 ¢ pover F S0P o4 0 48 e Geniiie BUC 1 Gt e VTt oo
ctri t
o that he vol TAgd 81 THe Supel’y %ﬁitﬁtﬁ&%ﬁﬁ?@%&%ﬁ%% Ta

vol tage range based, an & Keded eifd nethp SRECidie %aﬁtwe e BA M S ;’ﬁ%}m | od

st eady operation, when the new drive state of the l'oad LD i1s co

and grasped by tikgd @itvold RIctONE Yoddre demdee HVGowds: shawnyn FIG 39,
an el ectric power change request signal requesting ‘supply of new electric

pover (fer exampistert high Sy 25 BH6ed rike POYRE TRHAER 0l tRgeMBr
according to the drive state of the load LD is outputted to the operation

control porti oreh? ddtriotghoddye ttiermm inef o zZhdk 1o Mo 2006d 1#Sompoirtid on ELx as
the load drive information. Upon
operation control portion 13.
(C) Steady Operation of Second Embodiment.
Subsequently, in the steady operation, as shown in

10 FIG. 38, as similar to the steps 5107 tQ S110 described
in connection with the first embodiment, the operation
control portion 13 monitors a change in the voltage Va
of the supply electric power (substantially a change in
voltage of the load drive electric power) supplied to

15 the device DVC through the voltage monitoring portion
16 at any given time, and executes a feedback control
so that the voltage of the supply electric power can be
set within a voltage range based on a predetermined
specified value.

20 In such a steady operation, when the new drive
state of the load LD is controlled and grasped by the
controller CNT of the device DVC, as shown in FIG. 39,
an electric power change request signal re@uesting
supply of new electric power (for example, the supply

25 electric power having a voltage Vb) according to the
drive state of the load LD is outputted to the

operation control portion 13 through the terminal



receiving the load drive information, the operation control portion 13
outputs to the output control portion 14 an operation control sigg%loépgmm
setting 5 electric power generated and outputted by the power generation
portion 12 with respect to the start-up control portion 15 to the | oad
drive electric power according to the new drive state of the load LD (step.
S208). 10 Based on the operation control 3%§nal fromthe operation control
portion 13, the output control portion 1 dj usts an anmount of the power
generation fuel FL to be supplied to the power generation portion 12 or a

heating time and a_heat| t enper at ur f the,15 heater (step S209), and
cont:o?s ;o tha?ofﬁbogu%ggyasggg%tﬁ?ﬁgpaﬁéVesﬁB PF@@tFScheUg89ice DVC

dri I iC. h ' di th
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signal, and co ol s an anmoun power generation in POWEr “gener ati on
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corresponding to the changed voltage range can” be gener: ~a result,
since the approgehatgt2of BoEli8R062 H4dnekesbebe POWRhel StavRPLped in

accordance with the drive
control portion 15 to the load drive electric power
according to the new drive state of the load LD (step
5208).

10 Based on the operation control signal from the
operation control portion 13, the output control
portion 14 adjusts an amount of the power generation
fuel FL to be supplied to the power generation portion
12 or a heating time and a heating temperature of the

15 heater (step 5209), and controls so that the supply
electric power supplied to the device DVC (load drive
electric power) can have a voltage éorresponding to the
new drive state of the load LD (step $210). That is,
the operation control portion 13 changes the specified

20 value for setting the voltage range concerning the
feedback control to the voltage Vb based on the
electric power change request signal by receiving the
electric power change request signal, and controls an
amount of power generation in the power generation

25 portion 12 so that the load drive electric power having

a voltage corresponding to the changed voltage range

can be generated. As a result, since the appropriate



state (load state) of the load LD on the device DVC side, the electric
power corresponding to the power consunption of the device DVC (RdadCt D
can be 5 supplied, and the | oad LD can be excellently driven. Also, since
a great change in voltage of the supply electric power involved by a
change in the drive state of the |oad LD can be suppressed, production of

the operational nmalfunction or the |ike ﬁq4the device DVC 10 can be held
down. (D) Stop Operation of Second Enbodi nent Subsequently, in the steady

operation nentioned above, as shown in FIG 40, as simlar to the steps

Sill to S114 d i ped i ti i.th the first, 15 enbodi nt,, as a
r;sultoof chanS%E%%P?ﬁgl§8§g22§%Vé8gP&%ﬁgtﬁBeaﬁEéEQP@CFgWP%gFg%@ SEaE (for

le, th | f | yi he.l oad._dri | ectri, to th
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state that the Xﬁhgéﬂﬁtygnogft@ﬁesﬂgghﬁeebﬁ%trh%adpgﬁﬁgc %v%%tes froma

predeterm ned voltage range is continuously detect or a predeterm ned

period ofs25 tiggppiheqPPghat AR §0AH" @b PARt ben o3 NarhRniE 4 RKRGessi ng
for this detected state as a voltage nalfunction and outpdts an operation

control signal h0s30fECH2806 gi4att Baapykph RNkHQle RET tin@n slppiThe
operation control
electric power involved by a change in the drive state
of the load LD can be suppressed, production of the
operational malfunction or the like in the device DVC
10 can be held down.
(D) Stop Operation of Second Embodiment
Subsequently, in the steady operation mentioned
above, as shown in FIG. 40, as similar to the steps
S111 to S114 described in connection with the first
15 embodiment, as a result of change of thé device DVC
from the on state to the off state (for example, the
switch LS for supplying the load drive electric power
to the load LD is controlled for shutoff) during the
feedback control for the supply electric power, or as a
20 result of the malfunction of thé device DVC or the
power supply system 301 provoked for some reason, when
the state that the voltége Va of the supply electric
power deviates from a predetermined voltage range is
continuously detected for a predetermined pefiod of
25 time, the operation control portion 13 performs
processing for this detected state as a voltage

malfunction and outputs an operation control signal to



portion 13 thereby, for exanple, shuts off supply of the power generation
fuel FL to the power generation portion 12 and controls to stopZHhecpqw%r
generation 5 operation in the power generation portion 12 (autonmatic power
supply shutoff (auto power-off) operation). Further, in the steady
operation, as shown in FIG 41, if the |load LD is stopped by controlling
the switch LS supplying electric power tﬁ4§he load LD to 10 the shutoff
state by the controller CNT when a user o he device DVC operates the
power supply switch PS or the like (turning off), or if the load is run
out (ceased) b rennving t he power supply_system 301 from the device DVC
stop of drivindgﬁ%eO?BEH LEPRET2L RORELBNI &4 andhgr aBpEALBYNt KENESALr ol | er

CNT of the device DVC, _and an eleciric power stop request signal
request i ng stcu??ﬁt%%Bng B?efﬁ%y5u€%FyegP@B Br cSpBhér oL €| s48P4Yi 9
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signal fromth &p@faghgglgogﬁﬁ%ffpgéﬁ&en é%erLB@fS)uBgEEaC&QL‘B“Ql portion
14 shuts off 20ocr 2006 46 supply of the power, generation tuel FL to the
power Further, in the steady operation, as shown in
FIG. 41, if the load LD is stopped by controlling the
switch LS supplying électric power to the load LD to
10 the shutoff state by the controller CNT when a user of

the device DVC operates the power supply switch PS or

the like (turning off), or if the load is run out
(ceased) by removing the power supply system 301 from
the device DVC, stop of driving the load LD is

15 controlled and grasped by the controller CNT of the
device DVC, and an electric power stop request signal
requesting stop of supply of the supply electric power
(load drive electric power) from the power supply
system is outputted to the operation control portion 13

20 through the terminal portion ELx as the load drive
information. Upon receiving the load drive information
(step S211), the operation control portion 13 outputs
to the output control portion 14 an operation control
signal for stopping generation of electric power in the

25 power generation portion 12 (step S212). Based on the
operation control signal from the operation control

portion 13, the output control portion 14 shuts off



generation portion 12 and stops heating of the heater for facilitating
endoergi c reaction for generating hydrogen (step S213). The outpgtgo ol
portion 14 5 thereby stops the power generation operation in the .po
generation portion 12 and stops supply of the electric power (load drive
electric power) other than the controller electric power to the device DVC
(step S214). 10 Then, in the stop operatH%% illustrated in FIG 40 or 41,
when the. operation control portion 13 grasps shutdown of the power
generation portion 12 by, for exanple, outputting the operation control

[ [ f el [ h 15
Genoration por t FRRERE Shr CBy BArBE: FRGCEoCHaNoR (PR NoltPag SR supply
i itpalklyt d dri g , i.ch is
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the operation contr portion el'ectricalTy Separates t age

oni Lor i ng. pOr thoHeadnl QNG RSN RDELMBER Lha-has! Hote sekediy ode

termnal EL (-+) and"the negative el ectrod rmna and notifies

through tée ter%@@bb?05E595 EbX bRee25 qenntrhel bar N4 dhhe deyjce DVC of
a power supply shutoff notification signal (auto power-off notification

signal) indicatpyreef gepbeptobnt Berpawer 12 Gn@ @t5p20@6ppt47 Fengation
operation in the power generation portion 12
electric power (load drive electric power) other than
the controller electric power to the device DVC (step
S214).

10 Then, in the stop operation illustrated in FIG. 40
or 41, when the operation control portion 13 grasps
shutdown of the power generation portion 12 by, for
example, outputting.the operation control signal for
stopping generation of electric power in the power

15 generation portion 12, or by detecting a change in
voltage of the supply electric power (substantially the
load drive electric power), which is attenuated by
shutdown of the power generation portion 12, through
the voltage monitoring portion 16 at any given time, as

20 shown in FIG. 42, the operation control portion 13
electrically separates the voltage monitoring portion
16 from the position between the positive electrode
terminal EL (+) and the negative electrode terminal EL
(=) and notifies through the terminal portion ELx the

25 controller CNT in the device DVC of a power supply

shutoff notification signal (auto power-off

notification signal) indicative of stop of the power



or an operation stop signal as power generation operation information. As
a result, supply of the power generation fuel is shut off and tpﬁ @ﬁmsr 5
generation portion 12 is automatically shut down with respect to stdp 46
driving the load LD in the device DVC. Then, supply of the |oad drive

el ectric power to the device DVC is stopped, and the power supply system
301 and the device DVC again enter the abg -described 10 standby node. As
descri bed above, according to the power s %zly system of this enbodinent,
as simlar to the first enbodinment, the control for supplying and stopping
el ectric power which can be predetermned drive 15 electric power and the

control for adj ISR ST eChF i RO BN SRR Hel eree Bt 63! ckh be

enabled in acc ce wth the drive state of the device (]oad) connected
éy(gﬂ]%ﬁﬁeﬁ%%ﬁﬂtsg?Ppﬁﬂqq%hn%ﬁ,p?%%rp%%%?r éﬁ%?ation portion

to the power supply s

12 can perfor mQF?eOrvaﬁﬁlg%rpﬁhV}gf%%g&e{ [ onAgpaerlaéégftonl \%/(pipng ??/geri od of the

operating node I'n Vi ce” DVC ‘¢an” be nhor ral T th%herefore,
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el ectrical characteristic substantially equiva at o

gener al - pur poserddsiicalo 2bPGH 200FinddehEelbaahas | gsendbuden-on the

envi ronment and has the
DVC. Then, supply of the load drive electric power to

the device DVC is stopped, and the power supply system
301 and the device DVC again enter the above-described
10 standby mode.

As described above, according to the power supply
system of this embodiment, as similar to the first
embodiment, the control for supplying and stopping
electric power which can be predetermined drive

15 electric power and the control for adjusting an amount
of electric power to be generated can be enabled in
accordance with the drive state of the device (load)
connected to the power supply system and, in
particular, the power generation portion 12 can perform

20 the power. generation operation only in a period of the
operating mode in which the devicé DVC can be normally
driven. Therefore, the power generation fuel can be
efficiently consumed, and the electromotive force can
be maintained for a long time. Accordingly, it is

25 possible to provide the power supply system which can
realize the electrical characteristic substantially

equivalent to that of the general-purpose chemical



extrenely high energy utilization efficiency. In this enbednent, although
description has been given as to bi-directional information notification 5
that the load drive information is notified fromthe device DVCZHbUCHGMm
power supply system and the power generation operation information is
notified fromthe power supply systemto the device DVC, the present
invention is not restricted thereto. The I%gp drive 10 el ectric power
according to the drive state of the | oad y be generated and outputted in
the power supply system (power generation nodul e) by pe;fornlng at | east
one-way i nformati notification that the load drive information is
nOtIflgd fron1tﬁ%?39vpéé VESt g“FH@“lQ“pBR@re§Uﬁ5P9m§?§téﬁ9 hephithe

Enbodi t] Ath rent of the enerati_qn .nmodul e applled to
theopgugp £upp|yléy%?% b&g diFhg e¢ PE g&@ﬁtefﬁﬁgﬁFPSH ‘wi | now be

described with ref er§ c%hl%O %“%t dpn%ngr awlégﬁélrg& %(?ﬁcﬁi&(? Ilé° :S%Ick ge[le?]gr am

showing a third enbo i ment of the powe t he

power Supply (sYeLom agcotdl BY o Lhe . Bresent oo uEnLLoR, e, %51 m | ar

to the second enbodi nent mentione OVé escrlptlon will be

ghar ot 10, el punesbogh siosaiond gk St [50
the power supplyesystenyisteornechedehsQ¥8ly system and the power
generation operation information is notified from the
power supply system to the device DVC, the present
invention is not restricted thereto. The load drive
10 electric power according to the drive state of the load
may be generated and outputted in the power supply
system (power generation module) by pérforming at least
one-way information notification that the load drive
information is notified from the device DVC to the
15 power supply system.

[Third Embodiment]

A third embodiment of the power generation module
applied to the power supply system according to the
present invention will now be described with reference

20 to the drawings.

FIG. 43 is a block diagram showing a third
embodiment of the power generation module applied to
the power supply system according to the present
invention. Here, as similar to the second embodiment

25 mentioned above, although description will be given as

to the structure in which predetermined information is

notified between the power supply system and the device



the termnal portion ELXx, it is needless to say that there may be provided
a structure in which the power supply systemis connected with tW?UHﬁ;@fe
only through 5 the electrode termnals (the positive electrode term 6
and the negative electrode termnal) and any special notification is not
carried out between the power supply systemand the device as simlar to
the first enbodinent. Furthernore, |ike erence nunerals 10 denote
menbers equivalent to those in the first and second enbodi nents nenti oned
above, thereby sinplifying or omtting their explanation. In the power

dul | OA and 10B d he, f d
mbdi ment s, 15 GRGtr b 1o %e%éé?ﬁ%&%&s"%éw o1 e fitedr e rren

directly exmuscﬂ@%é%ﬁﬁr?a%ﬁ )gn Iye{s ijree ééé (%1 §0€ﬁa§Ub power

supply portion de of ‘the power sup p y SysS

exhaust gas, y prn%‘jc%ct Cﬁ{kfvi’c?é/@ragﬁze&@é oh %ﬂﬂ%hf&hbﬁ’héhﬁoggr

| at er - descri be ectil ng neans power generation

modul e 10C accaopgidng, t,ddurs 1 £rhodi oend 4 Jﬂ%@e qbenca éﬁfylfchgowﬁl
conponent such as hydrogen or a hydrogen conmpound is contained even if

the powers generaid aim apeFddd ofe it AAEs S HOYES 1 2Dy SUPPE YL POAET on 11
i nvol ves or does not involve a change in conponent as a conpound of the

power generati afedmielal Rnd tiee poyest geaespétorodelete Fhiniil ) i 2e8d anythe sub
200CCT 2006 150 power supply portlon 11 is directly reused as the power
special notification is not carried out between the
power supply system and the device as similar to the
first embodiment. Furthermore, like reference numerals

10 denote members equivalent to those in the first and
second embodiments mentioned above, thereby simplifying
or omitting their explanation.

In the power generation modules 10A and 10B
according to the first and second embodiments,

15 description has been given as to the structure for
directly exhausting the power generation fuel FL
utilized in the sub power supply portion 11 to the
outside of the power supply system 301, as exhaust gas,
or collecting the power generation fuel FL by the

20 later-described by-product collecting means. 1In the
power generation module 10C according to this
embodiment, however, when a specific fuel component
such as hydrogen or a hydrogen compound is contained

even if the power generation operation in the sub power

N
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supply portion 11 involves or does not involve a change
in component as a compound of the power generation fuel

FL, the power generation fuel FL utilized in the sub



generation fuel in the power generation portion 12, or reused by
extracting a specific fuel conponent. Specifically, as shown in FlpG 742@
the power 5 generation nodule 10C according to this enbodi nent inclu Q:
a sub power supply portion 11 having the structure and function simlar to
those in the above- described second enbodi nent (see FIG 32); a power
generation portion 12; an operation contrpigportion 13; 10 an out put
control portion 14; a start-up control portion 15; a voltage nonitoring
portion 16; and an electrode portion ELx. In particular, the power

generation mdg%ﬁ%@fﬁ@ﬁﬁggg&%&g 110 SUCH & dBnpefeydddta @l dndrpsugpart of

t he power gene or generatingelectric power in the sub

pover supply  pRIHd QR ibh (FMEIch WidHe RS ?e{rgéjfé@i% pexhayst1d uelr gas”

for the sake of” convenience) can be supplie the power generation

portion 12 thr qugh ddg Pt Ruta 1Y 10l spastdon ddeWiddesdndeing emitted to
the outside 20 of the power generation nodule 10C. The sub power supply

portion 11 applied tgpddisicenbpdi aenihbas iMerstr ugs ureheapabée of
generating and outputting predeterm ned electric power (second electric

power) wst hout ottt it arcclonVedt i axgcardied 25 conposreinddofiehhe power
generation fuel FL supplied from the fuel pack 20 through the I/F portion
30 (for exanplimciutegroversyeneret T osupiely qeosthbwn 1h héeirg0te T 2006
151 second, third, fifth or seventh structural exanple in
structure and function similar to those in the above-
described second embodiment (see FIG. 32); a power
generation portion 12; an operation control portion 13;
10 an output control portion 14; a start-up control
portion 15; a voltage monitoring portion 16; and an
electrode portion ELx. In particular, the power
generation module 10C is configured in such a manner
that all or a part of the power generation fuel used
15 for generating electric power in the sub power supply
portion 11 (which will be referred to as "exhaust fuel
gas" for the sake of convenience) can be supplied to
the power generation portion 12 throﬁgh the output
control portion 14 without being emitted to the outside
20 of the power generation module 10C.
The sub power supply portion 11 applied to this
embodiment has the structure capable of generating and

outputting predetermined electric power (second

electric power) without consuming and converting a fuel

N
i

component of the power generation fuel FL supplied from
the fuel pack 20 through the I/F portion 30 (for

example, the power generation device shown in the



t he above-described first enbodinment), or the structure for generating the
exhaust fuel gas containing a fuel conponent which can be used? PAICT: bags
power generation 5 operation in the power generation portion 12 even if

t he fuel conponent of the power generation fuel FL is consunmed and
converted (for exanple, the power _generation device shown in the fourth or
sixth structural exanple in the above-desegnri bed first 10 enbodinment). In
case of applying the power generation device shown in the first to sixth
structural exanples in the first enbodi ment nentioned above as the power

generation portion,dg, @sithe powen SﬁngéééhQH Eugbc%hré§ %Qs&gltagﬁ the

fuel pack 20, there is applied a fuel substance having th Iity or

combustibility, théoab@%@n@éscrgﬂeal@999& Bﬁgealhbﬁuld B%ekh%ug%raéture
met hanol , et hanol or butanol, or a liquefied f conS|st|ng of

hydr ocar bon sucfo ASsg&h&Bs byh eth@rexﬁgusﬁobu&@nga@r chaturalingas, fee1a gas
fuel such as hydrogen gas. %hat is, the liquid fuel or the I'i quefied fuel

is a liquid whetmpébnést chnLgrdcki bbeukual fpackh20purder gepeedetienn ned
charging conditions (tenperature, 25 pressure and others). Such a fuel is
vapori zedbto besenetfoel igashhapbrgrt benbirghiprnegsutéonhan skicht iifg to
predeterm ned environnental conditions such as an 2 0 OCT 2006 152
ordinary tenperaberéuet apmppdenarpfprbessppweat geheration fuel FL is

consumed and converted (for example, the power

generation device shown in the fourth or sixth

structural example in the above-described first

10 embodiment) .

In case of applying the power generation device
shown in the first to sixth structural examples in the
first embodiment mentioned above as the power
generation portion 12, as the power generation fuel FL

15 charged in the fuel pack 20, there is applied a fuel
substance having the ignitability or combustibility,
for example, an alcohol-based liquid fuel such as
methanol, ethanol or butanol, or'a liquefied fuel
consisting of hydrocarbon such as dimethyl ether,

20 isobutane or natural gas, or a gas fuel such as
hydrogen gas.

That is, the liquid fuel or the liquefied fuel is
a liquid when it is charged in the fuel pack 20 under
predetefmined charging conditions (temperature,

25 pressure and others). Such a fuel is vaporized to

become fuel gas having the high pressure when shifting

to predetermined environmental conditions such as an



time of supply to the sub power supply portion 11. Al so, when the gas fuel
is conpressed with a predeterm ned pressure to be charged in t?% Lgelmgack
5 20 and supplied to the sub power supply portion 11, it becones EI120@as
having the high pressure according to the charging pressure. Therefore,
after generating electric power (second electric power) fromsuch a power
generation fuel FL by using, e.g., the pr re 10 energy of the fuel gas
in the sub power supply portion 11, electric power (first electric power)
can be produced by the electrochem cal reaction, the conbustion reaction

i i . fuel f t.h b r suppl ortion
71 in the power S 38R gs e ARG ST re: 85" 2 b B %Effurr@nﬂpt%yn%ulm "
nmbodi t of t ratio e_applied to the power supply
ystem accor ding o Phe Uoadert Thdetrof WAk oK Be FAESaAbdd w t b

reference 20 tg1the dhaw Res. Egcfuéguké 36%#%% %gda%&%%)shomﬁng a fourth

enbodi nent of the power generation nodul 0 the 5bmer'supply

syst em accor di ngrt@etBenRHRSC R ¢ ssNYENtLORe e8! tiho! sgription will
bg gi ven as 25 ?g tﬁe s?%uctu?eefﬁ whi ch pFEE%Fégﬁlnég ﬁ% o&ﬁﬁil ﬁﬁ&s

notified Het weepot badpewebiseBpky syst emmand.fhe s%léilgepofr%i‘es*?é qR ”1§ pover
supply systemis connected as 2 0 OCT 2006 153 sifmilar to the sedond and
third embodi menbscomsti @ned gas having the high pressure according to
the charging pressure. Therefore, after generating
electric power (second electric power) from such a
pbwer generation fuel FL by using, e.g., the pressure-
10 energy of the fuel gas in the sub power supply portion
11, electric power (first electric power) can be
préduced by the electrochemical reaction, the
combustion reaction or the like using the exhaust fuel
gas from the sub power supply portion 11 in the power
15 generation portion 12.

[Fourth Embodiment]

A fourth embodiment of the power generation module
applied to the power supply system according to the
present invention will now be described with reférence

20 to the drawings.

FIG. 44 is a block diagram showing a fourth

embodiment of the power generation module applied to

the power supply system according to the present

invention. Here, although description will be given as

[\
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to the structure in which predetermined information is
notified between the power supply system and the device

to which the power supply system is connected as



above, the structure (structure explained in connection wth the first
enbodi nment) in which any special notification is not carried out, bet ween
the power 5 supply system and the device nay be adopted. Further T 200k
reference nuneral s denote parts equivalent to those of the first to third
enbodi nents nentioned above, thereby sinplifying or omtting their

expl anation. 10 As to the power generatioqéﬁpdules | OA and 10B according
to the first to third enbodi nents nenti one above, description has been
given on application of the. structure as the sub power supply portion 11

el Predeboninged 8l AL LEcBANCL (o25aNd ShBelihe BB

const ant |y aut ononousl'y generated by using the power

supplied fromthg.fuel rpacks §g6u§@d(S%Q%Ctﬂgﬁe%§§9&§§%§EQ£§%%ﬁggﬁgﬁghgn

nodul e according to this e i ment has the stru

power supply pogtanthi eonstashbyaankoRgmysly:2} gegerates redet ermned
el ectric power without using the power generation ugl L charged in the

fuel pack. Spegbtigabhyioasishawe cBrfFiGd 44t LR RRWEKHIERRRALI on nodul e
10D according to this enbodi nent includes: a power generation portion 12

having the 25 sstugplyr eyafdmf HAG! ka8 Slefildr ma9 HROSGHR e second
enbodi nent (see FIG 32) nentioned above; an operation control portion 13;
an output contrBhrpbetrionel4]like2r@f@r@nte20@fherid4 Steaktelpagentr ol

portion 15; a voltage nonitoring

equivalent to those of the first to third embodiments
mentioned above, thereby simplifying or.omitting their
explanation.

10 As to the power generation modules 10A and 10B
accofding to the first to third embodiments mentioned
above, description has been given on application of the .
structure as the sub power supply portion 11 in which
predetermined electric power (second electric power) is

15 constantly autonomously generated by using the power
generation fuel supplied from the fuel packs 20A and
20B. However, the power generation module according to
this embodiment has the structure in which the sub
power supply portion ll.conétantly autonomously

20 generates predetermined electric power without using
the power generation fuel FL charged in the fuel pack.

Specifically, as shown in FIG..44, the power

generation module 10D according to this embodiment

includes: a power generation portion 12 having the

[N
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structure and function similar to those in the second
embodiment (see FIG. 32) mentioned above; an operation

control portion 13; an output control portion 14; a



portion 16; and an el ectrode portion ELx, and also has a sub. power supply
portion 11 for constantly autononously generating predeternineq?gl%ﬁté$c _
power 5 (second electric power) w thout using the power generati # uéPb FL
charged in the fuel pack. As a concrete structure of the sub power supply
portion 11, it is possible to excellently apply, for exanple, one
utilizing thernoel ectric conversion based 3@ on a difference in tenperature
in the circunference environnent of the power supply system 301
(tenperature difference power generation), as well as one utilizing

phot oel ectric q9n¥9g§%53%$€§§91qyoipg%ﬁggﬁy(%Rgégya ?tﬁghQQOLER 1 t he

out si de of the power system ovoftaic géeneration). A

concrete exanpl g, o dde) GHba RRVES éy@@wo@é%é(g@ioél |1 apgw.beodescri bed

herei nafter wt eference to the draw ngs. irst Strictura anpl e of

Non-fuel Type Subs 20sBOvEsySHPRhYp PPrbbeR) of! 55 4PA8RL: 4rB1gre schematic

structural views showng a first structural exanple of the sub power

supply portion @mﬂ&@&_h@wogérk@r@@m? ge88E B tAMncAVdULera¢c0pdlag to this
enbodinent. 25 in the first structural exanple, as a concrete exanple, the

sub powers suppl ysosid ol ddS hasp@we 8] ruct b€t ags angovee generati on device
for generating 2 0 0 0 T 2006 155 electric power by thernpelectric
conver si on powegeneration fuel FL charged in the fuel pack.

AS a concrete structure of the sub power supply
portion 11, it is possible to excellently apply, for
example, one utilizing thermoelectric conversion based

10 on a difference in temperature in the circumference
environment of the power supply system 301 (temperature
difference power geheration), as well as one utilizing
photoelectric conversion based on the light energy
entering from the outside of the power supply system

15 301 (photovoltaic generation).

A concrete example.of the sub power supply portion
11 will now be described hereinafter with reference to
the drawings.

(First Structural Example of Nonffuel Type Sub

20 Power Supply Portion)

FIGS. 45A and 45B are schematic structural views
showing a first structural example of the sub power
supply portion applicable to the power generation
module according to this embodiment.

25 In the first structurai example, as a concrete
example, the sub power supply portion 11S has a

structure as a power generation device for generating



generation utilizing a difference in tenperature in the circunferential
envi ronment inside and outside the power supply system 301. 5 As2 $h&iAn 260h
FIG 45A, the sub power supply portion 11S according to the first
structural exanple has, for exanple, a structure of a tenperature _

di fference power generator including: a first tenperature holding .portion
311 provided to one end side of the power,d8 supply system 301; a second
tenperature hol ding portion 312 provided to the other end side of the
power supply system 301; a thernoelectric conversion elenment 313 having

i i hol di ti i de 311
and the other cndicaaneatairt Pu el S s eP R Er R T PG por ti on d
i . , fa . - rfion an
319 are. comst | TETa T On (L 2EEO G TP AL S RO RBO PLLLINS

any given tine dih ageendance 1 v@ﬁ@ﬁﬁﬁéﬂ?@ffﬁ&{ﬁf%ﬁ eoQfs 188 th

circunferential 20 environnent i|Inside and out si e power supp?y system

301, and their gywangspult stdpnspare set in such a manner that
t enper at ur es igﬁ{he firstjén second tenperature holding portions 311 and

312 are different fxopeieaeh DﬁhEIG.255ﬁ$e@héi§ﬁb|%owé?rsﬁﬁﬁﬂp|§®rtiohs
possible to apply the structure that any one of the first and second

t enperature holdihgquartdions 8d ltleadt Bd2: | st constaal| yx2nP1 09, 2896 156
exposed to outside air or atnosphere through an opening
example, a structure of a temperature difference power
generator including: a first temperature holding
. portion 311 provided to one end side of the power
10 supply system 301; a second temperature holding portion
312 provided-to the other end side of the power supply
system 301; é thermoelectric conversion element 313
having one end side connected to the first temperature
holding pQrtion side 311 and the other end connected to
15 the second temperature holding portion side 312. Here,
the.first and second temperature holding portions 311
and 312 are constituted in such a manner that their
heat quantities vary at any given time in accordance
with a temperature state of the circumferential
20 ~environment inside and outside the power supply system
301, and their arrangement positions are set in such a
manner that temperatures in the first and second
temperature holding portions 311 and 312 are different

from each other.
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Specifically, for example, it is possible to apply
the structure that any one of the first and second

Cemperature holding portions 311 and 312 is constantly



portion or the |ike (not shown) provided to the device DVCto mhb§h06p§w6
power supply system 301 is attached so that it can be naintained at"a
fixed tenperature. 5 Furthernore, the thernoel ectric conversion el enment 313
has the structure equivalent to that shown in the fourth structural
exanple (see FIG 8B) in the above- described first-enbodinent.
Incidentally, as to the structure of thejﬁﬂp power supply portion 11S
having 10 the tenperature difference power generator, the sub power supply
portion 11S can be also integrated and formed in a small space by applying

i hi facturi t echni in this e diment, as simlar
o the. Seract LPéxgﬁg?ﬁegéb%ééE%ssﬁ%a%; ?:ﬁ%gﬁisﬁéﬁﬁ?m%%%“ﬁlht e Soboter
i havi t s_shown i.n .
Comperatore orBarshe; B BHEN 3 e hiE HhBnt PRl hel SEeong CENHER at ur e

~hol ding portionsydlisand; 342, et BoBLas (abp (e Lempenaung distrbbution in
?s emr ,

t he surroundi ngs of the 20 power  supply e ereétromoti v&%f or ce

according to thenkber gakagNSEOKa2RERIRE LEOM Lhe ot eEpeLature gradient is
generated by the Seebeck effect 1n the thernoelectric conversion el enent

313, thergby produsepgoekgCthiCtReMRbe128tBY caBBhYERS 1bhe ARNRN J8Rgr ati on
devi ce having such a structure to the sub power supply portion,

therefore, predeasroheedtelectireCepaworlestcenBstant! ¥ndwd ©g Fnh006 157
aut ononously generated by the sub power supply portion
fourth structural example (see FIG. 8B) in the above-
described first-embodiment. Incidentally, as to the
structure of the sub power supply portion 11S having

10 the temperature difference power generator, the sub
power supply portion 11S can be also integrated and
formed in a small space by applying the micromachine
manufacturing technique in this embodiment, as similar
to the structure of the above-described embodiments.

15 In the sub power supply portion 11S having such'a
structure, as shown in FIG. 45B, when a temperature
gradient is produced between the first and second
temperature holding portions 311 and 312 with bias of
the temperature distribution in the surroundings of the

20 power supply system 301, the electromotive force
according to the thermal energy obtained from the
temperature gradient is generated by the Seebeck effect
in the thermoelectric conversion element 313, thereby
producing electric power.

25 By applying the power generation device having
such a structure to the sub power supply portion,

therefore, predetermined electric power is constantly



11S as long as there is bias of the tenperature distribution in thﬁ 2006
surroundi ngs of the power supply system 301, and it can be supplﬂe 0cd
each structure 5 inside and outside the power supply system 301. Moreover,
according to this structure, since all of the power generation fuel FL
charged in the fuel pack 20 can be utilized for generation of electric
power (first electric power) in the powergsgeneration portion 12, the 10
power generation fuel can be effectively used and the electric power as
the load drive electric power can be supplled to the device DVC for a |ong

period of time o ALIhoNONsf5egtiption ngs DRENCOLVER.By LLS cLewperature

di fference pomer géenerator enerat A respect

to bias of the ieqpecalyhs 9g8£ﬁ%9gt;gnbagst9% %ngea@geeg%uQ% the Seebeck

effect in this structur exanpl e e present 1nventron is

restricted thergi@oy,apdcibn My @egesaregﬁHe&Hgg B@rthgegea%&'@gpghgctrlc

power based on the thernoel ectronic em ssi on phenonenon tha

el ectrons are egysﬁeﬂ 361 ombhe; petah gergagelbgdheetbaeht@erﬁe%@&e (Second
Structural Exanple of Non-fuel Type Sub Power Supply Portion) FIGS. 46A

and 46B age SCh@ﬁQLdé shausttsalieViBWS poRBrshapbng ayseeandost.ructural
exanpl e of the sub power supply portion 11T appllca |l e to the power

generati on nodubecaceol datgotaihbi soenhadi gertictdr@,0s@nte2@Q8 o¥58hEn the
second structural exanple, as a concrete
power generation fuel FL charged in the fuel pack 20
can be utilized for generation of electric power (first
electric power) in the power generation portion 12, the
10 power generation fuel can be effectively used, and the
electric power as the load drive electric pewer can be
supplied to the device DVC for a long period of time.
Although description has been given as to the
temperature difference power generator for generating
15 electric power with respect to bias of the temperature
distribution in the surroundings by the Seebeck effect
in this structural example, the present invention is
not restricted thereto, and it may have a strucfure for
generating electric power based on the thermoelectronic
20 emission phenomenon that free electrons are emitted
from the metal surface by heating the metal.
(Second Structural Example of Non-fuel Type'Sub
Power Supply Portion)
FIGS. 46A and 46B are schematic structural views
25 showing a second structural example of the sub power
supply portion 11T applicable to the power generation

module according to this embodiment.



exanpl e, the sub power supply portion has a structure as a power2 0
generation device for generating electric power by photoelectric 0 OCT 2006

.conver si on power generation 5 utilizing the Iight energy entering fromthe
outside of the power supply system 301. As shown in FIG 46A, the sub
power supply portion 11T according to the first structural exanple
constitutes, for exanple, a known phot oel gric 10 conversion cell (solar
cell) having a p-type semnmi conductor 321 and an n-type sem conductor 322

j oi ned together. Wien such a photoelectric conversion cell is irradiated

ith light (light LT havi 1 det i ned
21ectrgg-pogi;?ve ﬁgﬁis%%ﬁr%ecgﬁéng%ﬁ%?g?géfiﬁxgéglgfc?%?gségggggﬁ?n

j unction ti 3 tai f . and t -
J|ool ari zedpg; Itﬁéel{‘—"_e“i%glcet’r %/tcﬁ%]iese%%ér)l‘y%%eg%é%?%eﬁ?fg% %‘?Tg h%oﬁ%e%{s')?g#%}e?l drift
to the n-type semg Yertlta ol es DOSELLVEROLEE hg) o dELLE L0 the
p-type sem conductor 321,” and the el ectronotive Force i's gener at ed

between the el getifodes, (hetwesnethei QUEEN e rE 86H1 Palisr BBeABHa K dn
respectively provided to the p- type sem conductor and the n-type

sem condugt or, 25 thereby ik ofugh N0e L BEY T ERLBOYVRE - fHBRethbNogeEBeHal ofSi NCe
an accommodation space Tor a cell (or a power supply unit) in an existing
device 2 0 0 O dhaOfbvedSOuppslarspsged abla position where the light energy
As shown in FIG. 46A, the sub power supply portion
11T according to the first structural example
constitutes, for example, a known photoelectric
10 conversion cell (solar céll) having a p-type
semiconductor 321 and an n-type semiconductor 322
joined together.
When such a photoelectric conversion cell is
irradiated with light (light energy) LT having a
15 predetermined wavelength, electron-positive hole pairs
are generated in the vicinity of a p-n junction portion
323 by the photovoltaic effect, and electrons (-)
polarized by the electric field in the photoelectric
conversion cell drift to the n-type semiconductor 322
20 while positive holes (+) drift to the p-type
semiconductor 321, and the electromotive force is
generated between the electrodes (between the output
terminals Oe and Of) respectively provided to the p-
type semiconduétor and the n-type semiconductor,
25 thereby producing electric power.
Here, in general, since an accommodation space for

a cell (or a power supply unit) in an existing device



(specifically, the sunbeamor the illumnation light) on the rear surface
side or the like of the device is hard to enter or this space h

structure for 5 conpletely accommodating the cell in the device,afﬂamg-zwg
the possibility that the Iight can not sufficiently enter the sub power
supply portion. In case of attaching the power supply system 301. to which
the sub power supply portion 11T accordipggto this structural 10 exanple
is applied to the device DVC, therefore, as shown in FIG 46B, it is
necessary to apply a structure such that the nmininumlight energy (light

LT having a predet§§g%n y@velgﬁg l LeghL SdtRSrlgﬁﬁgrgﬁ%ng 11T can

pr edet er m ned el'ectt ower i n e su pomer supply por

ent er by adopt i g, Vf%%&%ur&éh%nggamOBEmcﬂg POELhoRPLROTELARS HL are

provided to the i n"advance or e structure t at a housing of

the device DVC i3 ﬁﬁ@si%éPt§Q_P¥cé éié?589r€ﬂé QEkeSSQ‘EB@”&Q@E@@tlgenber

. so that at |east the sub power supply portion 11 or the power generation

modul e 10C Cannyﬁd65&0§ﬁ€erBarapﬁiylQ?a&eehegw@rsggn@&a&bOBOQeVIce havi ng
such a structure to the sub power supply portion, therefore, predeterm ned

el ectric power @@gpp&aﬁycgaéém&aataﬂ onpeoushy ganenat gdvhy¥el hehsub power
supply portion 1 and supplied to each structure inside and outside the

power supply sysiethd0doasibohgty? Oh8tOthe2006htl6@nasctheudeviccenbVE
isused in the environment where the
enter the sub power supply portion. In case of
attaching the power supply system 301 to which the sub
power supply portion 11T according to this strgctural
10 example is applied to the device DVC, therefore, as
shown in FIG. 46B, it is necessary to apply a structure.
such that the minimum light energy (light LT having a
predetermined wavelength) required for generating
predetermined electric power in the sub power supply
15 portion 11T can enter by adopting the structure that an
opening portion or portions HL are provided to the
device DVC in advance or the structure that a housing
of the device DVC is constituted by a transparent or
semitransparent member so that at least the sub power
20 supply portion 11 or the power generation module 10C
can be expoéed.

By applying the power generation device having
such a structure to the sub power supply portion,
therefore, predetermined electric power can be

25 constantly autonomously generated by the sub power
supply portion 11T and supplied to each structure

inside and outside the power supply system 301 as long



predeterm ned. |ight energy can enter, for exanple, the outdoor or indoor
environment.. In addition, according to this structure, since abl g t he
power generation 5 fuel FL charged in the fuel pack 20 can be useduﬁ T 2006
produci ng el ectric power (first electric power) in the power generation

. portion 12, the power generation fuel can be effectively utilized.
Incidentally, in this structural exanple,lka 10 FIG 46B, although only the
nost basic structure of the photoelectric conversion cell (solar cell) has
been described, the present invention is not restricted thereto, a

t t b d th fi ti i nciple havi h i gh
pover Séﬁerifia?"?@a%fy#\a%%c@? S oTh ofhe PLaD L PR RE B TR O
Means> By- t | | ecti j I
Neaordi g bo edtiedeinariany TR SRBLAER0E SR tPpeEhkallor, Yondst o

reference to 20, LAl G NSooFl Gy fohRe e bl ock dLagt 2g% Sowk0gaaf

enbodi nent of Dby-produ ecting neans applicable to the power Supply

system accor di t e in Lo €y n8SpSiat! hgnsecond
to fourth enbogg%é%§£Q %§£§%§€%%he%§£ %vg}lgﬁ?hgﬁghpgegﬁr?%?%S%Eaj?I be

given as g to the,strpct tnergdq Wy chnpr edet epatRedoi REAr PAL {188di §ornoti fi ed
bet ween the power supply syStemand the device 2 D.OC T 2006 161 to which
the power supplyrsystenyi 81660PeEt g8wed (first electric power) in the
' power generation portion 12, the power generation fuel
can be effectively utilized.

Incidentally, in this structural example, in

10 FIG. 46B, although only the most basic structure of the
photoelectric conversion cell (solar cell) has been
described, the éresent invention is not restricted
thereto, a structure based on any other configuration
or principle having the higher power generation

15 efficiency may be applied.

<By-product Collecting Means>

By-product collecting means applicable to the
power supply system according to each embodiment
mentioned above will now be described with reference to

20 the drawings.

FIG. 47 is a block diagram showing an embodiment
of by-product collecting means applicable to the power
supply system according to the present invention.

Here, as similar to the second to fourth embodiment;

25 mentioned above, although description will be given as
to the structure in which predetermined information is

notified between the power supply system and the device



structure in which any special information is not " notified betéqfn t he
power supply system and the device (structure described in connéc O8h zast h
the first 5 enbodinment) may be used. In addition, |ike reference nunerals
denote parts equivalent to those in each - "enbodi nent nenti oned above,
thereby sinplifying or - omitting their explanation. In each of the
above-descri bed enbodi nents, when 10 thefg;is applied as the power
generation portion 12 or the sub power supply portion 11 the structure for
generating predeterm ned electric power with the electrochem cal reaction

t he conbusti.on Gt i ' [ i | ,FL ch d
or e combust D ieAst |, Doudie S0 1 DOYEEn SeecakhOBLuelo FL char ge

in the.fuel :15 pa e power Ion portion or the sub power

supply portion show i eachyiRf o hen Rbgyec 841 uch HE Bhat 8¥ANPL 83 @
by- product may be emtted besides the electric power. Since such a

‘by- product may (o 2 &4 dpe SHOSH ANEE YOLER §@PPTAUSPsEAMI &RANMERE allevice
destruction 20 when entted to the natural world or a substance which can

be a factor of tderuetdrecdéonrobeiihendevheect tonwhich the povet supply
systemis attached in sone cases, it is preferable to apply a structure

includingd suchediyopimshuict mayleetusgdoeans addileson} beilkbekefe2&nbecause
em ssion of such a by-product nust be suppressed as nuch as possible. . In
t he power genermtmers hodideolil®&Epathe &€gelvaphekt 200ctRO066 i1h62a20E and t he
| /F portion 30E having the structure and
embodiment mentioned above, thereby simplifying or
omitting their explanation.
In each of the above-described embodiments, when
10 there is applied as the power generation portion 12 or
the sub pdwer supply portion 11 the structure for
generating predetermined electric power with the
electrochemical reaction or the combustion reaction by
using the power generation fuel FL charged in the fuel
15 pack 20E (thé'pbwer genération porti@n or the.sub power
supply portion shown in each of the above structural
examples), a by-product may be emitted besides the
electric power. Since such a by-product may contain a
substance which can cause environmental destruction
20 when emitted to the natural world or a substance which
can be a factor of the malfunction of the device to
which the power supply system is attached in some
cases, it is preferable to apply a structure including
such by-product collecting means as described below
25 because emission of such a by-product must be

suppressed as much as possible.

In the power generation module 10E, the fuel pack



function equivalent to those in each of the above- descri bed enbgquEnts,
as showmn in FIG 47, the by- product collecting neans applicable to heltos
power supply 5 system according to the present invention has a _
configuration in which, for exanple, a separation collection portion 17
for collecting all or a part of the by-product generated at the tine of
-.geheration of ‘electric power in the powefggeneration portion 12 is 10
provided in the power generation nodule 10E and a collection holding
portion 21 for fixedly holding the collected by-product is provided in the

fuel pack 20E. 2dé‘%r@'&“€}?é'§’/?%5@%f&? ?@ﬂé@%@%&?@%“@@f@c%ﬁ b%r}ad product

generated in the power generation power ected W

described in detgidesdd dSufPedeSStotonsay 1hataShchracgiractue can be
simlarly applied to the sub power supply portion 11. The separation

col l'ection portiod-dibd@sedheaimdntist use shown im eagh @f,t@@éfpyegoing
enbodi nents. 20 In the power generation portion 12 (sub power supply

portion 11 may peoduret uger)edOIngenesasi Mo Bl €sHIé Cto PEMEr piié £Nsggp1 Pe t he
| oad drive electric power (voltage/electric current) with respect to the

device DBVC to v icdmtiecpoaetgSsupptie SyséesnB80inventidbaches, a25 the
separation collection portion 17 separates a by- product generated at the
ti me of generatcamfiofutdieiorl ectwhichppweor oexamspbeci &1 seganpoient in the
2.0 OCT 2006 163 by-product, and supplies it to the collection holding
collection portion 17 for collecting all or a part of
the by-product generated at the time of generation of
electric power in the power genération portion 12 is

10 provided in the power generation module 10E and a
collection holding portion 21 for fixedly holding the
collected by-product is provided in the fuel pack 20E.
Incidentally, although only the case where the by-
product generated in the power generation power 12 is

15 cqllected will be described in detail, it is needless
to say that such a structure can be Similarly applied
to the sub power supply portion 11.

The séparation collection portion 17 has the
structure shown in each of the foregoing embodiments.

20 In the power generation portion 12 (sub power supply
portion 11 may be included) for generating electric
power which can be the load drive electric power
(voltage/electric current) with respecﬁ to the device
DVC to which the power supply system 301 is attached,

25 - the separafion coliection portion 17 separates a by-

product generated at the time of génefation of the

electric power or a specific component in the



portion 21 provided in the fuel pack 20E through a by-product collection
path disposed in the I/Fportion 30E. 5 Incidentally, in the powg gp 06
generation portion 12 (sub power supply portion 11 may be incl uded) {&M
whi ch each of the foregoing enbodinents is applied, as a by- product
generated at -the tine of generation of electric power, there are water
(H2O), nitrogen oxide (NOx), 10 sul fur ox%gg (SOx) and others, and all or a
part of themor only a specific conponent s collected by the separation
collection portion 17 and supplied to the by-product collection path.

Meanwhi l e, if the collected by-product is_in a_]iqui te, . . 15
capillary phengﬁﬁﬁﬁP%ﬁﬁFTNEQIi 2ed T h %?d%? %%e gﬁ?%%%??%%l?éfgh% ly the
by- product fro . Se | on. || ection t] 1 o] |l ection

ol i ng.por t1 o 2T ) b A ARE B EareeL bR T ARt Phat i s
i nsi de di aneter in vary. e I t] di ng
portion 21 is ﬁg: |%é§#%og?ﬁ€é?%§?%ép%€g gyégggé%fE?hgﬁgugfﬁpggﬁtggg, and

configured so agyt 0 be capabl e of supplying and hol ding the by-product
coll ected by the separation collection portion 17 only when, the fuel pack

20E is 2% coupl ed with-i8enpovey, genetnti powERdykae18Ei odhgbrison LD the
power supply system configured so that the fuel pack 20E can be attached

to and det ached(sis opaptde POYSIy 2pOrOidnT12006y BE4igebedad) ononwhute 10E
wi thout restraint, wth the fue
each of the foregoing embodiments is applied, as a by-
product generated at the time of generation of electric
power, there are water (H»O0), nitrogen oxide (NOx),

10 sulfur oxide (SOx) and others, and all or a part of
them or only a specific component is collected by the
separation collection portion 17 and supplied to the
by-product collection path. Meanwhile, if the
collected by-product is in a liquid state,_the

.15 capillary phenomenon can be utilized in order to
automatically supply the by-product from the separation
collection portion 17 to the collection holding portion
21 by forming the by-product collection path so thét
its inside diameter can continuously vary.

20 Further, the collection holding portion 21 1is
provided to the inside or a part of the fuel pack 20E,
and configured so as to be capable of supplying and
holding -the by-product collected by the separation

.collection portion 17 only when. the fuel pack 20E is

25 coupled with the power generation module 10E. That is,

in the power supply system configured so that the fuel

pack 20E can be . attached to and detached. from the power



- pack 20E being separated fromthe power generation nodule 10E, the
by-product or a specific conponent collected and held can be fi%eﬂgy or
irreversibly held 5 in the collection holding portion 21 so thaté T 2006
by- product or a specific conponent can not |eak or be exhausted to the
outside of the fuel pack 20E. Here, as described above, in cases where
water (H20), nitrogen oxide (NOx) or sul fyr, oxide (SOx) is 10 produced as
a by-product by power generation in the power generation portion 12, since
water (H20) is in a liquid state at an ordi-nary tenperature under an

ordinary pressupe. .t hes By- products san,be,gxeel LentLy, . supplied, Lot pe

col |l ection hold?ng porflon 3 rough y=-product co ct'ron pat h.

Fonever 41 C258s 0L 2osPUaPrOdUELSUEDoa% D LAGeRRKLASLNY o SUlfur

- oxide (SOx) whose evapora nperat ure

under, an ordi ngry,PLesgHr e aRdLWLER L8 LI By 8 gBS-SEaLeconbBREnthEre is
at cubi ol u ana

the possibility t its 20 nme becones” extravagan exceeds a

preset capacity,9fctheqcahhestianchal deng;Rant ,08-21rtherssohleated
by- product may be liquefied and its cubic voluime may be reduced by

increasi g the ahrtpeessulectlohhBosepagapbeBibal beckbornperthen 17 and the
collection 25 holding portion 21, thereby holding the by-product in the

col | ecti on hol dbpgppotticenc2la $peceforeconsonecadnenat aost tuakuve pé the 2
0 OCT 2006 165 collection holding portion 21, it is possible to
exhausted to the outside of the fuel pack 20E.
Here, as described above, in cases where water
(H»0), nitrogen oxide (NOx) or sulfur.oxide (SO0x) 1is
10 produced és a by-product by power generation in the
- power generation portion 12, since water (HO) is in a
liquid state at an ordinary temperature under an -
ordinary pressure, the by-product can be excellently
supplied to the collection holding portion 21 through
15 the by-product collection path. However, in case of a
by-product Suth as nitrogen oxide (NOx) or sulfur oxide
(SOx) whose evaporation point is below an ordinary
temperature under an ordinary pressure and which is in
a gas state, since there is the possibility that its
_ 20 cubic volume becomes extravagant and exceeds a preset
capacity of the collection holding portion 21, the
collected by-product may be liquefied and its cubic

volume may be reduced by increasing the air pressure in

the separation collection portion 17 and the collection

N
un

holding portion 21, thereby holding the by-product in
the collection holding portion 21.

Therefdre, as a concrete structure of the



excel lently apply a structure capable of, e.g., irreversibly absorddrgr yp
bot h absorbing and fixing, or fixing the collected by-product or a
specific 5 conponent, for exanple, a structure that the absorbing polyner
is filled in the collection holding portion 21, or a structure including
collected material |eak preventing neans such as a control valve which
closes by the internal pressure of the cpid ection holding 10 portion 21 or
t he physical pressure of a spring or the like as simlar to the
above-descri bed fuel |eak preventing neans provided to the fuel pack 20.

Mor eover, in t*};S;@Wi&%&ﬂd&ﬁﬁwtﬁr&wﬂ%d.i"@ tihy eé%‘f‘sitiyr rguct

col l ecti ng nean aving su structure, in cas appl ying as the

power generati Q}d¥0rdiof %%p@ adugle & UApNna d vpe, fael cell as  shown
in FIG 19, carbon dioxide ( ) generated together with hydrogen gas (H2)

i nvol ved by the MmapadrsigfprdBdryieast ivdth t4ms ieaysasdi fix1eactdon and
the 20 sel ected oxidation reaction (see the chem cal equations (1) to (3))

in the fuel refonmiy §s tdo e and-pmiiert (FRQ geneisied together with
generation of electric power (first electric power) involved by the
el ectrochtem calcomgpsidon, (&ee dhenghenmcat rgiaitonsha25c{d)amansrfif)g in
the fuel cell portion 210b are exhausted fromthe power generation portion
12 as by- produystlsymddovievefilled nice tare ampluecofore drdohiny oxodeienh ZDC T
2006 166 (C02) to be supplied is very small and there is al npbst
or a structure including collected material leak
preventing means such as a control valve which closes
by the internal pressure of the collection holding
10 portion 21 or the physical pressure of a spring or the
like as similar to the above-described fuel leak
preventing means provided to the fuel pack 20.
-Moreover, in the power supply system provided with
the by-product collecting means having such a
15 structure, in case of applying as tﬁe power generation
portion 12 such a fuel reforming type fuel cell as
shown in FIG. 19, carbon dioxide (COp) generated
together with hydrogen gas (Hp) involved by the vapor
reforming reaction, the aqueous shift reaction and the
20 selected oxidation reaction (see the chemical equations
(1) to (3)) in the fuel reforming portion 210a and
water (Hp0) generated together with generation of
electric power (first electric power) involved by the
electrochemical reaction (see the chemical eguations
25 (6) and (7)) in the fuel cell portion 210b are

exhausted from the power generation portion 12 as by-

products. However, since an amount of carbon dioxide



no influence on the device, it is emtted to the outside of the power
supply system as a non-coll ected substance and, on the other han ,Uﬁﬁﬂeﬂms
(H20) or the 5 1like is collected by the separation collection portion 17.
Then, it is supplied to the collection holding portion 21 in the fuel pack
20E through the by-product collection path by utilizing the capillary
phenonmenon and irreversibly held in thea&®llection holding portion 10 21,
for exanple. Here, since the el ectrochem cal reaction (chemcal. equations
(2) and (3)) in the power generation portion 12 (fuel cell portion)

proceeds at a (EQE’TEE@ Wee s;&%aﬁle.i@?f Q4 RRLS) B0 it aR0Ghavat ars (FHA)st

generated in t 5 power eration portion 12 is exhausted in the

substanti al | y,¥apar1(,@ask $hatee HiSceha tsaparatitaed ad lteedion portion
17 liquefies only a water (H20) conponent by, for exanple, cooling the

vapor emttedoufEoekt e ROWEHERIICISHIAY ROSHe a2 Omdy-dfledtrg t he 20
pressure and separates it from other gas conponents, thereby collecting

thi s conponentypkreindentaald,y,or tHdick lesbedimintwattasciH i) ar hase  been.
given as to the case where the fuel reformng type fuel cell is applied as
the stregctureleket he poldededénertdis erperadtion kb ldet tistrhaeadt {c@H30H) is
applied as the power generation fuel. Therefore, separation and
col | ection of 1a.spé&tiehi,c iconporempp l(irahelo/,t heatar)1etGET IROGBLNAL67 i n t he
separation collection portion 17 can be
_portion 21 in the fuel pack 20E through the by-product
collection path by utilizing the capillary phenomenon
and irreversibly held in the collection holding portion
10 21, for example.
Here, since the electrochemical reaction (chemical.
equations (2) and (3)) in the power generation portion
12 (fuel cell portion) proceeds at a temperature of
approximately 60 to 80C, water (Hp0) generated in the
15 power generation portion 12 is exhausted in the
substantially vapor (gas) state. Thus, the separation
collection portion 17 liquefies only a water (H2O)
component by, for example, cooling the vapor emitted
. from the power generation portion 12 or by applying the
20 pressure and separates it from other gas components,
thereby collecting this component.
Incidentally, in this embodiment, description has
been given as to the case where the fuel reforming type
fuel cell is applied as the structure of the power
25 " generation portion 12 and methanol (CH30H) is applied

as the power generation fuel. Therefore, separation

and collection of a specific component (namely, water)



relatively easily realized when the majority of the by- product involved by
power generation is water (H20) and also a. small anount of carbod 0dpEKi
(Q02) is 5 exhausted to the outside of the power supply system However
when a substance other than nethanol is applied as the power generation
fuel, or when a structure other than the fuel cell is applied as the power
generation portion 12, a relatively |largaeanmount 10 of carbon di oxide
(C02), nitrogen dioxide (NOx), sulfur dioxide (SOx) or the |like may be
generated together wth water (H20) in some cases. In such a case, after

separating, fo{ne%ggpgg ar¥Rter 281aekiauind ghremeany 7otdaer pepeci fic gas
conponent 15 (carbon FOXIde or the like) generated in large quantities in

t he separationrgggkgggh9negg&q?oaegiiaﬁd e nakove ndgaiithed fseprr atyi-on
met hod, they nay be held together or individually in a single or a

plurality of gebb@@ti 9AvhRakdiing ypebiicang ek raravinddd iwatidre (Hiel) 2Gdpack
20E. As described above, according to the power supply systemto which the
by- product col hegbi agshBANS amaceaer difng arddrhidd caritiedi (@&3t) iis appl i ed, since
em ssion or |eak of the by-product to the outside of the power 25 supply
system can be suppueseedthby ther evesside yhdhdi mgpwem stupe lgoldyedtaron hol di ng
portion 21 provided in the fuel pack 20E at | east one conponent of the

by- product 2 OHBwevEr2006enl@s sgbséraiced ofhar géver adtigrglledts i ¢ power by

t he power
applied as the power generation fuel, or when a
structure other than the fuel cell is applied as the
power generatibn portion 12, a relatively large amount
10 of carbon dioxide (COp), nitrogen dioxide (NOx), sulfur
dioxide (SOx) or the like may be generated together
with water (H20) in some cases.

in such a case, after separating, for example,
water as a liquid from any other specific gas component

15 (carbon dioxide or the like) generated in large
-quantities in the separation collection portion 17 by
the above-described separation method, they may be held
together or individually in a single or a plurality of
céllection holding portions 21 provided in the fuel

20 pack 20E.

As described above, according to the power supply
system to which the by-product collecting means
éccording to this embodiment is applied, since emission
or leak of the by-product to the outside of the power

25 supply system can be suppressed by irreversibly holding
in the collection holding portion 21 provided in the

fuel pack 20E at least one component of the by-product



generation nodul e 10E, the mal function or deterioration of the device due
to the by-product (for exanple, water) can be prevented. Also, by g gct 2006
collecting the fuel 5 pack 20E hol di ng the by-product therein, the
by- product can be appropriately processed by a method which does not

i npose a burden on the natural environment, thereby preventing pollution
of the natural environnment or global warmggg due to the by-product (for
exanpl e, 10 carbon di oxide). The by-product collected by the
above-descri bed separation collection nethod is irreversibly held in the

col I ecti on hol gj [ y - L.awi Mol QN FI GS
48A to 48C aregéﬁgﬁgeé ogﬁﬁg ?%gggégéggigggcggﬁgh%%gfgg%;hgh%yfg%gﬁhct by

the by-product ;eqllget bA9moABARS 186G 0k deNGal @ uhkits canadiqmaty; Jiak8onl | ke
reference nune?als denote structures equivalent to each of the foregoing

enbodi ments, therehy gtypbif MuBIter t2Q eRi-ridde cihgifo reX¥aafpald on. As shown
in FIG 48A, the fuel pack 20 according to this enbodi nent has a fixed

capacity, and j;pekbudlesan Bef pekvehardi.ngrIpaGe b32Ad1N edtiichy the Fawar
generation fuel FL such as nethanol is charged or filled; a 25 collection

hol di ng space g2aBkf eoehabditggt haeeby-a ryuchr atieete isychhas byatprfodsiappl i ed
fromthe separation collection portion 17; a collection bag 23 which 2 0 0
0O T 2006 169 rcehabevebprohangesly papaeistsedobyt lze medlhioet tWharchh@logisng

not impose a burden on the natural environment, thereby

pfeventing pollution of the natural environment or

global warming due to the by-product (for example,

10 carbon dioxide).

The by-product collected by the above-described
separation collection method is irreversibly held in
the collection holding portion by the following holding
operation.

15 : FIGS. 48A to 48C are views showing the operation
for holding the by-product by the by-product collecting
means according to this embodiment. Here, like
reference numerals denote structures equivalent to each
of the foregoing embodiments, thereby simplifying or

20 omitting their explanation. _

As shown in FIG. 48A, the fuel pack 20 according
to this embodiment has a fixed capacity, and includes:
a fuel charging space 22A in which the power generation
fuel FL such as methanol is charged or filled; a

25 collection holding space 22B for holding therein a by-

product such as water supplied from the separation

collection portion 17; a collection bag 23 which



space 22B and conpletely separates the collection holding space 22B from
the fuel charging space 22A as w | be described |ater; a fuel su%ﬂl@CT 2006
val ve 24A for 5 supplying to the output control portion 14 the power
generation fuel FL charged in the fuel charging space 22A; and a

by- product intake valve (intake port) 24B for fetching the by-product
supplied fromthe separation collection pggtion 17 to the collection 10
hol di ng space 22B. As descri bed above, both the fuel supply valve 24A and
t he by- product intake val ve 24B have the structure provided with, e. g 2 a

o "t e 15 G et 03 GHPBLYL Lot epEoUBT BEREER hOtaltel T
i s coupl ed wtgha;&elmn@e 51514 00, ol e J0F, meoegmeeeiw por ti on

30E. I ncident n place o pr ovi unction of the check valve to

t he by prOdUCthdfﬁl :%ﬂ%% & 248 §§oﬂe§ﬁé'P@Qla@ﬁﬂ?glﬁgeéﬁaHEYZZgoaQe

enpl oyed a structure i h the absorbing (water sorption) polyner or

the like is fiji{edypd éé‘@cﬁ%é@cié@@rh%dfﬂglp@ﬁf)pﬂ)p 22Bvel papheotuel pack
20 having such a structure, when the power generation fuel charged in the

fuel chayging s@pspace 22Ahs suPphtedohbrbheppervesngenetnei powapdul e 10E
(the power generation portion 12, the sub power supply portion 11) through
the fuel supplyeneataei d4AEu@l OFD 6hdrgef6inlihet fredpehatgongf spagenerating

predeterm ned el ectric
22A7; and a by-product intake valve (intake port) 24B
for fetching the by-product supplied from the
separation collection portion 17 to the collection
10 holding space 22B.

As described above, both the fuel supply valve 24A
and the by-product intake valve 24B have the structure
provided with, e.g., a function of a check valve so
that supply of the power generation fuel FL or intake

15 of the by—prdduct can be enabled only when the fuel
pack 20 is coupled with the power generation module 10E
thréugh the I/F portion 30E. Incidentally, in place of
providing a function of the check valve to the by-
product intake valve 24B as described above, there may

20 be employed a structure in which the absorbing (water
ébsorption) polymer or the like is filled in the
collection holding portion 22B.

In the fuel pack 20 having such a structure, when
the power generation fuel charged in the fuel charging

25 space 22A is supplied to the power generation module
10E (the power generation portion 12, the sub power

supply portion 11) through the fuel supply valve 24A,



power is executed, and only a specific conponent (for e
the by-product generated by the separation collection p
generation of 5 electric power is separated and coll ecte
fetched and held in the collection holding space 22B th
by- product collection path and the by- product intake va
result, as shown in FIGS. 48B and 48C, theg 10 capacity

generation fuel FL charged in the fuel charging space 2
and, on the whole, the capacity of a specific conponent

inth | | ect.i hol di 1 S, | :
he. structur o 16 Vi ERE TRe 160502 aT bt A5 bol Dagre 57 FhaCT

xanmpl e, water) in-
ortion 17, with

d. Then, %W& 2006
rough the

| ve 24B. As a

of the power

2A is decreased

or substance held

ié1€9%§gk, appl yi ng

ikeis filled in

the collecti ¢54digge§§gﬁ§e328%g@no§gpt%ngébﬁfﬁepéBhbxnegk tler
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by- product . ore, as to the re i onshi p~bet ween

ect1on hol ding space 22B can

hephetebed
the fuel charging

spaces 22A ands22B-,th6sec8PAEES18hEpHOE oI P! wikal gbheeby ibAckgased or
decreased with the operation for generation electric power (power
generation) ineide:povepogenes st sepapptelieail, cblllethed25 ghessune is
applied to the power generation fuel FL <charged in the fuel chargi ng space

22A by pushi ngf¢éhenegobhechiedd hagtR8 tohaedttibe dofsiide
2006 171 predeterm ned pressure as shown in FIG 48B in
through the by-product collection path and

product intake valve 24B.

wipblrea 2280 OCT

the by-

As a result, as shown in FIGS. 48B and 48C, the

10

15

20

25

capacity of the power generation fuel FL charged in the
fuel charging space 22A is decreased and, on the whole,
the capacity of a specific component or substance held
in the collection holding space 22B is increased. At
this moment, applying the structure in which the
absorbing polymer or the like is filled in the
collection holding space 22B can control the capacity
of the collection holding space 22B so that the
collection holding space 22B can have a larger capacity
than a substantial capacity of the fetched by-product.
Therefore, as to the.relationship between the fuel
charging spaces 22A and 22B, these spaces are not
simply relatively increésed_or decreased with the»
operation for generation electric power (power
generation) in the power generation module 10, but the
pressure is applied to the power generation fuel FL
charged in the fuel charging space 22A by pushing the

collection bag 23 toward the outside with a



accordance with an anount of the by-product held in the coIIectlon;h &angm
space 22B. Supply of the power generation fuel FL to the power generatlgn 6
nodul e 10E 5 can be, therefore, appropriately carried out, and the power
generation fuel FL charged in the fuel charging space 22A can be supplied
until it is conpletely run out by the by-product held in the collection

hol ding space 22B as shown in FIG 48C 11Q Incidentally, in this

enbodi ment, description has been given as to the case where all or a part

of the Dby-product separated and collected by the separation collection

portion 17 addiiigpal by peavidedshoct e sROWRr igenaal ign modul e 10E is

col l ected and pack 20 and a non-coll ected substance is

emitted to the,outsidacef wihe BAVBROBHRPLY YS! @P-3bdudlowrvey irt heke may
be enpl oyed a structure in which all or a part of the collected by-product

(for exanple, -MRigr}ibs heUSEHgaspackuelpcoNBapplly Wiergenevaid ng 20
el ectric power in the power generation nodule 10E (in particular, the

power generatiganpeatien fdeandlt ke she ppower geineat ipor tioxiulkl)LOE
Specifically, in the structure in which the power generation device

consi sting of aahupk, cehkriesoapp! aeprap rtile signwera 25 erertat izond gdret i on 12
(the sub power supply portion 11 nmay be included), water is generated as a
part of the bygepeedyenerAsidesduicledlalohwegeatowaydhe ifuahechardimg Q OC T
2006 172 reformng type fuel cell, since water is required for
space 22A can be supplled until it is completely run
out by the by-product held in the collection holding
space 22B as shown in FIG. 48C.
10 Incidentally, in this embodiment, description has
been given as to the case where all or a part of the
by-product separated and collected by the separation
collection portion 17 additionally provided to the
power generation module 10E is collected and held in
15 the fuel pack 20 and a non-collected substance is
emitted to the outside of the power supply system 301.
However, there may be employed a structure in which all
or a part of the collected by-product (for example,
water) is reused as a fuel component when generating
20 electric power in the power generation module 10E (in
particular, the power generation portion 12 and the sub
power supply portion 11). Specifically, in the
structure in which the power generation device
consisting of a fuel cell is applied as the power
25 | geﬁeration portion 12 (the sub power supply portion 11

may be included), water is generated as a part of the

by-product. As described above, however, in the fuel



t he vapor reform ng reaction or the |ike of the power generation ;%6I it
is possible to adopt a structure that a part of water in the coll é&T 2006
by-product is 5 supplied to the power generation portion 12 and reused for
such a reaction as indicated by dotted arrows (notated as "collected
material to be reused") in FIG 47. According to this structure, since an
anmount of water charged in the fuel pack720 in advance 10 together with

t he power generation fuel FL for the vapor reformng reaction or the |like
and an anount of a by-product (water) held in the collection holding

portion 21 Cag:éFofn?i ad,pd F Pk BNDUSINOE LheepOYR! reganecat fon fuel FL
can be charged 1 n the Tu€el” pack 20 15 having a. fixed capacity, thereby

i mproving the 1gl&eciddSr PORCFMSHPPEYacBPENi bityhaslike pewehespppey system
<Resi dual Quantity tecting Means> Residual quantity detecting nmeans for

the power gengiradioni duefu@ppl i €abs epbosibee poverndspppky ssyatenre 20
according to each of the foregoing enbodinents will now be described with
reference to theatlrawawgs.ofl watdd is ahél ockldiagdabyshowndngtansenbodi ment
of residual quantity detecting nmeans applicable to the power supply system
accordi mg to thepmreséntoi tvenpowar @&neuathen, pPrGiob0lksaadvirewssfiow ng a
start-up operation state of the power supply systemaccording to this
embodi ment ; FIfar 5dycla &i eeashbenngs aigdeadyedpeadosiies 8rgogsT. 2006 173
state of the power supply systemaccording to this ,
(notated as "collected material to be reused") in
FIG. 47. According to this structure, since an amount
of water charged in the fuel pack 20 in advance
10 together with the power generation fuel FL for the
vapor reforming reaction or the like and an amount of a
by-product (water) held in the collection holding
portion 21 can be reduced, a larger amount of the power
generation fuel FL can be charged in the fuel pack 20
15 having a fixed capacity, ﬁhereby improving the electric
power supply capability as the power supply system.
<Residual Quantity Detecting Means>
Residual quantity detecting means for the power
generation fuel applicable to the power supply system
20 according to each of the foregoing embodiments will now
be described with reference to the drawings.
FIG. 49 is a block diagram showing an embodiment
of residual quantity detecting means applicable to the
power supply system according to the present invention.
25 Further, FIG. 50 is a view showing a start-up operation

state of the power supply system according to this

embodiment; FIG. 51, a view showing a steady operation



enbodi nent; and FIG 52, a view show ng a stop operation state of the

power supply system according to this enbodinent. Here, as srntlarZGCUdihgmB
second to 5 fourth enbodi nents, description will be given as to the case
where predeterm ned information is notified between the power supply
system and the device to which the power supply systemis connected. It

is, however, possible to apply a structyrg in which any special 10
notification is not carried out between the power supply system and the

devi ce (structure shomn in the first enbodinent). Furthermpre, |ike
reference r t q n haserbnegach of the
f or egoi ng enbo nents ere yg§|%%§§%€|%%gégﬂléCE8rB 8 19 theﬁr

expl anati on. eﬁﬂﬁﬂﬁ Fl&y A8s. igpthe powsr sgsheh tbogt dul e 10F, the
fuel pack 20F and the I?F port?on 30F having fhe st?ucturggnand function

equival ent to 4hose ;dhn £@EHe 0bf t Hige apeo/erdeﬁgﬁupe@!yeﬁeﬁdweatamt;heof uel
20 residual quantity detecting neans applicable to the power supply system

according to thg Pragesdihevent i gorehagsasshilekuee iRewgeebna tesi dual
quantity detection portion 18 for detecting an anount of the: power

gener at ison f uefoltt it esmbsd NgehPs | hecfoelppack 20E1 BB Ghieshdual tquaneity)
and outputting its residual quantity detection signal to the operation
control porticdsd3vherproveédetetnitde insodmaofocanysohothé€i2d0 0C T 2006
174 power generation nodule 10F, the I/F portion 30F and
between the power supply system and the device to which
the power supply system is connected. It is, however,
possible to apply a structure in which any special
10 notification is not carried out between the power
supply system and the device (structure shown in tﬁe
first embodiment) . Furthermore, like reference
numerals denote structures equivalent to those in each
of the foregoing embodiments, thereby simplifying or
15 omitting their explanation.
As shown in FIG. 49, in the power generation
module 10F, the fuel pack 20F and the I/F.portion 30F
having the structure and function equivalent to those
in each of the above-described embodiments, the fuel
20 residual quantity detecting means applicable to the
power supply system according to the present invention
has a structure in which a residual quantity detection
portion 18 for detecting an amount of the power
generation fuel FL remaining in the fuel pack 20F
25 (residual quantity) and outputting its residual

“quantity detection signal to the operation control

portion 13 is provided to the inside of any of the



the fuel pack 20F (here, inside of the power generation nodule 10F). The
residual quantity detection portion 18 is used 5 for detecting an; T
anount . of the power generation fuel FL remaining in the fuel pack ébﬂ. Fg%6
exanpl e, when the power generation fuel 'FL is charged in the fuel pack
20F in the liquid state, a residual quantity of the power generation fuel
FL is detected by adopting a 10 techniquefpor neasuring a liquid level of
the fuel by an optical sensor or the likKe or a technique for neasuring a
change in attenuation of the light (dimmng ratio) which has passed

th h the fuel. Th -esi dual jt f .t ' f uel
FL 15 det oot ot BT HE-PEERBOST HIGRERL g et S58 0 ToBPERGR a0 Y Sobu put t ed
to th ti trol [ eS| | j is

S gnal . Based onet RecLreePRuaP % hRrEr, Tastih P TN R E o,

control portiop 4 18“58?%5 an operation control signal 20 for controlling
the operation state’in € power generation portion 12 to the output
p p

control portion 14, ppand Qutipals Guaf@rima} | It LANCEI Bk i esd dualy quant ity
of the power generation Fuel to the controller CNT contained in the device

DVC. It 4s to bgrngtedcthal akdatBentevrdudle géantd tgeridatactdroreear tion 18
is driven wth electric power fromthe sub power supply portion 11 every

time the fuel pagkig@hghawi Raet Faepowrick’ 20K 0 FE2Q3GmplES genear atteon fuel
FL charged therein is coupled with the

power generation fuel FL is charged in the fuel pack
20F in the liquid state, a residual quantity of the
power generation fuel FL is detected by adopting a

10 technique for measuring a liquid level of the fuel by
an optical sensor or the like or a technique for
measuring a change in attenuation of the light (dimming
ratio) which has passed through the fuel. Then, a
residual quantity of the power generation fuel FL

15 detected by the residual guantity detection portion 18
is outputted to the operation control portion 13 as a
residual quantity detection signal. 'Based on the
residual quantity detection signal, the operation
control portion 13 outputs an operation control signal

20 for controlling the operation state in the power
generation portion 12 to the output control portion 14,
and outputs information concerning a residual quantity
of the power generation fuel to the controller CNT
containéd in the device DVC. It 1is to be noted that

25 the'residual quantity detection portion 18 is driven
‘with electric power from the sub power supply portion

11 every time the fuel pack 20F having the power



power generation nodule 10F and the I/F portion 30F. |In the power supply
system havi ng such a structure, the operation control equival ent 59 ﬂ?@%m%n.
5 the second enbodi nent nentioned above (including the case where the
operation control in the first enbodinment is sinultaneously executed in
parallel) can be basically applied, and an operation control inherent to
this enbodi ment such as descri bed bel ow gag be 10 applied in addition to

t he above control. At first, in the start-up operation in the overal
operation described in connection with the first and second enbodi nents

(see FIGS. ZiﬁﬁﬁkégQi?HffEFihﬁL QHgggéhoﬂhQPQiﬁoisDBBEBE@d1§iQ§gFBES a

change in 15 age o supply electric power throu the tage

noni toring port | i i d ri i |t i which is
ﬁc%}vﬁé%(%r?%ﬁ%\%?@n hofiG€E Y66 LRAdrhdriyp LBLRLARL AR,

notified from' CNT contained in the device DVC and requests

electric power supphyghd oQ@grggbgmychgggh Ryt hgnskdnmakes 20 reference
to the residual quantity detection signa fromthe residual quantity

detection portdn.d.and trﬁ@k@ﬁekudgaﬁn&oﬂeemV\@@abeélbhe pOVWehagengration
fuel FL whose amount is enough for normally starting up the power

gener at ison porghénsdZon&nambsd betnt emtheidheopebateonifhen vadhgutheng to the
start-up control portion 15 the operation control signal for starting up
t he power genatzdé orheosttilom d@etstéps Sifdror SR04he Z2i@sOCT 2006 176
When the operation control portion 13 determ nes
embodiment is simultaneously executed in parallel) can
be basically applied, and an operation control inherent
to this embodiment such as described below can be
10 applied in addition to the above control.

At first, in the start-up operation in the overall
operation described in connection with the first and
second embodiments (see FIGS. 27 and 34), when the
operation control portion 13 detects a change in

15 voltage of the supply electric power through the
voltage monitoring portion 16 or when it receives load
drive information which is notified from the controller
CNT contained in the device DVC and regquests electric
power supply, the operation control portion 13 makes

20 reference to the residual quantity detection signal
from the residual quantity detection portion 18 and
makes judgment upon whether the power genefation fqel
FL whose amount is enough for normally starting up the
power generation portion 12 remains before the

25 operation for outputting to the start-up control

portion 15 the operation control signal for starting up

the power generation portion 12 (steps 5104 or 5204).



that the power generation fuel having a sufficient anmount required for the
start-up operation for the power generation portion 12 renains | d’tef hs !
pack 5 20F based on the residual quantity detection signal, the operatl on
control portion 13 executes the start-up operation (steps S104 to S106 or
S204 to S206) described in connection with the above first or second
enbodi ment, generates the [oad drive elegtydc power by 10 the power
generation portion 12, and supplies the ‘predeterm ned supply capability to
t he device DVC. On the ot her hand, as shown in FIG 50, when the operation

control portion 13 ter nes that t he ower rat| ha.V| ng a

sufficient anount ‘gﬁﬁf]r f&perfgltcﬂle S g}oorgcejroé't %1 Ore%‘rﬁa]tmnl in the
fuel pack 20F as d i I ntd t t n en
detects a resi af 151uan{>£|§y §eg%%att1lt¢21 E‘)Elblgkia?l%téﬁ% gantstﬂo lGQtvglnon 13

notifies the conbrpl! pLoQIln dhe crledioe DU ot S - a5for i gnal

based on the 20 Fesrdual quantity error wer generation operation

i nf or mati on thlsewgb LBRe b5 B3 RA QB @e&anﬁs i el due it Ry gontrol I er
CNT can notify a device DVC user of information concerning the residual

quantitysg err02Oﬁ‘”gaHégeoﬁpﬁh%p&te%tl%lu%rlo‘%;%ﬂt&&ySl&‘é‘cétst1?&1 repRraaenent  of
t he power supply system or replenishnment = of thé power generation fuel.

Furthernore, iphthgpstgadynopehatridan gotrtiike 20 LELAS + el 7 amar-ald
operation described in connection with the
operation (steps S104 to S106 or S204 to S206)
described in connection with the above first or second
embodiment, ‘generates the load drive electric power by
10 the power generation portion 12, and supplies the
predetermined supply capability to the device DVC.

On the other hand, as shown in FIG. 50, when the
operation control portion 13 determines that the power
generation fuel having a sufficient amount required for

15 the start-up operatien remains in the fuel pack 20F
based on the residual quantity detection signal (when
it detects a residual quantity error), the operation
control portion 13 notifies the controller CNT in the
device DVC of a start-up error signal based on the

20 ;esidual quantity error as the power generation
operetion information through the terminal portion ELX.
As a result, the controller CNT can notify a device DVC
user of information concerning the residual quantity
error and urge appropriate proeessing.such as

25 replacement of the power supply system or replenishment

of the power generation fuel.

Furthermore, in the steady operation in the



first or second enbodi nent (see FIGS. 27 and 34), as shown in FIG 51, the
operation control portion 13 can sequentially nonitor the residual?yg ocT
guantity detection 5 signal (residual quantity) detected through the 006
residual quantity detection portion 18, and notifies through the term nal
portion ELx the controller CNT in -the device DVC of a residual quantity
information signal such as an assuned r%qgining time in which the 10

actual residual quantity data itself, a residual quantity ratio or

el ectric power can be outputted to the controller CNT contained in the

devi DvC ti ti i nf tion. As. in FIG 51
the. oper ati on BEHTE “FortToh" 188357 he dotl par P8 “ERE™00E bl “EBnt rol
O on 4 2 AP fo B DAL B EOILED, £26872% 71 BhaCaRl | OLLI N0 an
amount of el ectric power généeration 1 n the power ~gefleration pbértion 12 in

accor dance Wt esl deal  guant LYool LbecRouer genenationyius! b

detected 20 throug e residual quantrity tection portion

anount of the t ; | i 0 ati on
SR IENET 3 m&glwﬁ tﬁgppégggFag ghaﬁtgegfaeeée‘e&%r

portion 12 so as’to be reduce as a resi uantit the po

generatison fuelidral i &@@&ﬂ@ﬁeguaﬁaﬂwfnaéebctCQe kaadughi ¥geel ectric power
25 (substantially a voltage of the supply electric power supplied to the

device DVO) genarahed byudfeiponeetegenehabbenipar igonahd hetgradyal ly vary
(lower) with 2 0 007 2006 178 tine.

through the terminal portion ELX the controller CNT in

the device DVC of a residual quantity information

signal such as an assumed remaining time in which the

10 actual residual quantity data itself, a residual
quantity ratio or electric power can be outputted to
the controller CNT contained in the device DVC as power
generation operation information.

As shown in FIG. 51, the operation control portion

15 = 13 may output to the output control portion 14, for
example, an operation control signal for controlling an
amount of electric power generation in the power
generation portion 12 in accordance with a residual
quantity of the power generation fuel FL detected

20 'through the residual quantity detection portion 18,
adjust an amount of the pdwer geneiation fuel supplied
to the power generation portion 12 so as to be reduced
as a residual quantity of the power generation fuel FL
is decreased, and control the load drive electric power

25 (substantially a voltage of the supply electric power
supplied to the device DVC) generated by the power

generation portion 12 to gradually vary (lower) with



Consequently, the controller CNT can accurately grasp a residual 3ﬁ@ntlty
of the power generation fuel 1in the power supply systemor an ass PCiTi 2006
enabling 5 driving the device DVC based on a residual quantity information
signal or a change in voltage of the supply electric power, and notify a
user of information urging replacenent of the power supply system or _
repl eni shnment- of the power generation fyel, Therefore, for exanple, 10 the
function for notifying a device user of a residual quantity of the cel

can be excellently operated based on an output voltage fromthe power
supply or a re i dual quantity of the cell, thereby realizing the use
conformation sdbétantlally equivalent. to that in 15 case of applying the

general - purpose chegj cal sshtlgh thB®cBRELAINEG ehECELLC JpaNer 9h jthe

device. In this steady o erati the operati on control porylon 13

detects a resigdual, O&aﬁéétaugtrauaneyep s %Hedﬁﬁqggogg . at 8si ¢yah

quantity of the pomer 20 generation fuel FL fro quantity

detection porit] amhd 8wk nguppeyf spdbasko eoahrQgsgﬁeahelaepehxblehsctr'C
power (load drive eleéectric power generated by the power generation portion

12) as sghown idriRt{agS2he &b¢iepepati BAse@Nbhok PestHER113ushyL s yof f supply
of 25 the power generation fuel to the power generation portion 12 and

stops the powemfeneseldons 0geadt benaothahhe paweslgeper akti eRepeubpp 12 by
outputting to the 2 0 0 0 T 2006 179 output control portion 14 an
operation contgldcist gnabower, and notify a user of information urging
replacement of the power supply system or replenishment
of the power generation fuel. Therefore, for example,

10 the function for notifying a device user of a residual
quantity of the cell can be excellently operated based
on an output voltage from the power supply or a
residual quantity of the cell, thereby realizing the
use conformation substantially equivalent to that in

15 case of applying the general-purpose chemical cell as
the operating electric power of the deﬁice.

In this steady operation, when the operation

control portion 13 detects a residual quantity error .
such as sudden drop in a residual quantity of the power

20 generation fuel FL from the residual quantity detection
portion 18 during the feedback control of the supply
electric power (load drive electric power generated by
the power generation portion 12) as shown in FIG. 52,
the operation control portion 13 shuts off supply of

25 the power generation fuel te the power generation
portion 12 and stops the power generation operation of

the power generation portion 12 by outputting to the



for stopping generation of electric power in the power generation ortlon
12, as the power generation operation information. Mreover, the opel &Ciomgg
control 5 portion 13 stops heating by the heater for facilitating the
endoergi c reaction for generating hydrogen, and notifies through the
termnal portion ELx the <controller CNT in the device DVC of an abnor nal
stop signal based on the residual quantlt% error or stop of 10 the
operation in the power generation portion I2 as the power generation
operation information. As a result, the controller CNT can notify a device

C f f h lLved. by th
B et o Eh T L0 RTEr L0828 g%s%ﬁ%%%f‘ébﬁ@eféﬁ!%ﬁéﬁa%ory )

f K f, EL_f h
Fuel pack 20F *Tb TrePbiig: 6%tk ohorrealErS BLBE O EnETRE SR, Lotur e

of each bl ock *}rg%wégﬁ%ggﬁgégbﬁgdu%gnﬁégtEexegegghggg&ﬁ 20 [Fifth

Enbodi nent] ( ower scription nom/be gi ven

as to a fifth oeobod senin el hhe:ipaver vgepstati oehgvept&aﬁeeh' eengeolt he
power supply systen1accord|ng to the present 25 invention wth erence to

FIG 535 Here, 5ft|5§onrﬁﬁe§€6$§ HHEE&%bSbQGBQEehéb'EHQt ‘fb%sf‘é%‘i'l‘i%la%@hgto
those in the first enbodi nen thereby sinplifying or T 2006~ 180
omtting theircyexpddddéi®c reaction for generating hydrogen, and

notifies through the terminal portion ELx the

controller CNT in the device DVC of an abnormal stop

signal based on the residual quantity error -or stop of

10 the operation in the power generation portion 12 as the
power generation operation information. As a result,
the controller CNT can notify a device DVC user of
information concerning stop of the operation involved
by the residual quantity error, and urge to take

15 appropriate measures for occurrence of leak or the like
of the power generation fuel FL from the fuel-pack 20F
to the outside of the power supply system 301.

The structure of each block will now be described
concretely hereinafter.

20 [Fifth Embodiment]

(A) Power Generation Module 10

Description will now be given as tp a fifth
embodiment of the power generation module applied to
thé power supply_system according to the present

25 invention with reference to FIG. 53. Here, like
reference numerals denote structures eguivalent to

those in the first embodiment, thereby simplifying or



The power generation nodule | OG according to this enbodinent is configured
to generally include: a sub power supply portion (second power suﬁb@pcrlm%
means) 11 5 which constantly autononously generates predeterm ned electric
power (second electric power) by using the -power generation fuel supplied
fromthe fuel pack 20G through the I/F portion 30G and outputs it as at

| east drive electric power (controller ctric power) for 10 the
controller CNT which is contained in the device DVC connected to the power
supply system 301 and controls to drive the |oad LD (an elenment or a
nmodul e havi ng - vari.ous ki nds of functions for the device DVC) and

operating elggpPigﬁﬁgmﬁﬁ%%ﬁ ?*ﬁ%?%iéﬁq%éscribed 15 operation control

portion 13 which isypr ?@’%ﬂ&%&&é%‘%i@z‘?vﬁ%dgf@?{ﬁéiegg%{;’fﬁghgoég%h%

operation control “por whi'ch operates w wer “suppl i ed

fromthe sub Rower;sunnl v PArsi LN, Ileand, contsol ;¢ he copsrati ogystate of

the entire power supply system power generation portion (first

power supply pw)sﬁgplvwiﬁk@%}?r?éééor%%@ff@ﬁﬁﬁlf{ﬁéﬁé? ver

(first electric power) by using the power generation supplied from

the fuek pack 20GH W&mrxmu{l&omwm{ 305G OF 2 Be SPSEL AL Ce FHEhegONPONEN
ue

extracted from 25 the power generation f , and outputs it as at | east
load drive el eQldgdte ipowRiwd Or (sEdcIdge Vedt OLS Kowels) aby hsnegieoms (1 oad LD)

of the device DVC connected to the 2 0 0 O T 2006 181 power supply .system
301; an out putpom@M rqgEneporttiamn fidel supplied from the fuel pack 20G

through the I/F portion 30G and outputs it as at least
drive electric power (controller electric power) for

10 the controller CNT which is contained in the device DVC
connected to the perr supply system 301 and controls
to drive the load LD (an element or a module having
various kinds of functions for the device DVC) and
operating electric power for the later-described

15 operation control portion 13 which is provided in the
power generation module 10G; an operatibn control
portion 13 which operates with electric power supplied
from the sub power supply portion 11 and controls the
operation state of the entire power supply system 301;

20 ' a power generation portion (first power supply
means) 12 which generates predetermined electric power
(firét electric power) by using the power generation
fuel supplied from the fuel pack 20G through the I/F
portion 30G or a specific fuel component extracted from

25 the power generation fuel, and outputs it as at least
load drive electric power for driving various kinds of

functions (load LD} of the device DVC connected to the



whi ch controls at |east an anount of the power generation fuel to be
supplied to the power generation portion 12 and/or an anount of elkﬂtmntmms
power to be 5 supplied based on an operation control signal fromthe
operation control portion 13; and a start-up control portion 15 which
controls at |east the power generation portion 12 so as to shift fromthe
standby node to the operation node capabgke of power generation based on an
10 operation control signal fromthe operation control portion 13. The
operation control portion 13, the output control portion 14 and the

start-up control ortlo 15 accor hj i t t
syztfn1rg£;Loﬁ9Wﬁf) Y YR Pr gbg%téﬁnégkﬁyg2§8§ggﬁg pg%&Ethgggratlon
modul e as .a structure

T8 for | detecti g art ahbrnt ot 1 he Soval “EhaHAL B boREE ST g

the fuel pack 20G (residual.quagthLyd.gne; ou! pUt LhBORbLS:  gebduakiguant ity

det ection S|gﬁ§T operation ntrol portion 13 i$§ provided to the

inside of any of pweéna%@rgﬁl%oaﬁéub@ 196ctthe prJErpQ'bt ben 30G or
the fuel pack "20G (here, inside of the power generation nmodule 10G . That

i's, thegpower SUPRP] Ye §Y55684384 agcepdiragiba c3atkBils seghadi Fedh ithe
conflgured to be ‘capable of outputting predeterm ned electric power (I oad

drive electrigodpyeiont 8ohheoleybeei BNClepnaaet adstarthep2con@rdlT 2006
182 power supply system 301 w thout dependi ng on fuel
portion 15 which controls at least the power generation
portion 12 so as to shift from the standby mode to the
operation mode capable of power generation based on an

10 operation control signal from the operation control
portion 13. The operation control portion 13, the
output control portion 14 and the start-up control
portion 15 according to this embodiment constitute
system controlling means in the present invention.

15 The power generation module 10G has a structure in
which a residual quantity detection portion 18 for
detecting an amount of the power generation fuel FL
remaining in the fuel pack 20G (residual quantity) and
outputting its residual quantity detection signal to

20 the operation control portion 13 is provided to the
inside of any of the power generation module 10G, the
I/F portion 30G or the fuel pack 20G (here, inside of
the power generation module 10G).

That is, the power supply system 301 according to

25 this embodiment is configured to be capable of
outputting predetermined electric power (load drive

electric power) to the device DVC connected to the



supply or control fromthe outside of the system (other than the ?%mer
generation nodule 10G the fuel pack 20G and the I/F portion 300Q¢ 50035396
Power Supply Portion 11 in Fifth Enbodi nent> As shown in FIG 53, the sub
power supply portion 11 applied to the power generation nodul e according
to this enbodinent is configured to constantly autononously generate
predeterm ned electric power 10 (secondia2ectric power) required for the
start-up operation of the power supply system 301 by using the physical or
chem cal energy of the power generation fuel FL supplied fromthe fuel

pack 20G In additioBypplhi systemt Bod RYWBLULS dePuallivicc sttt ed -by:
drive 15 electric pomggp(gonyroller electrig pomgr),lfgf theu controller

which is Cont%mﬁaﬁﬂ%hokh_@oﬂﬁ\_fbﬁe@&!ﬁ and oeeRrtuel Hfi thedidyet est qlo@her

el ectric power ich is constantly supplied as the operating electric
power for the ppgrathenpenakr gknpettion hdduQe QOGL T ald Mydlheack0206
operation state of the entire power generation nodule 10G and the residual
quantity detecéh@ntherti/enpd8tiionh 30@ehecting a residual quantity of the
power generation fuel FL charged in the fuel pack 20G and electric power
E2 whichbis suppliedsSub abweeasupply datritor25 1cdmt rktl £ o rEnilmd ik n(tt>he
power generation portion 12 may be included depending on structures), the
start-up control pdstisbewbs iandithe Sosithealsuduanvayy smeEet iArZ a0 0 T

2006 183 portion 18 as start-up electric power (voltage/electric
11 applied to the power generation module according to

this embodiment is configured to constantly
autonomously generate predetermined electric power

10 | (second electric power) required for the start-up
operation of the power supply system 301 by using thé
physical or chemical energy of the power generation
fuel FL supplied from the fuel pack 20G. In addition,
this electric power is roughly constituted by: drive

15 electric power (controller electric power) for the
controller which is contained in the device DVC and
controls its drive state; electric power El which is
constantly supplied as the operating electric power for
the operation control portion 13 for controlling the

20 operation state of the entire power generation module
10G and the residual quantity detection portion 18 for
detecting a residual quantity of the power generation
fuel FL charged in the fuel pack 20G; and electric
power E2 which is supplied to at least the output

25 control portion 14 (the-power generation portion 12 may
be included depending on structures), the start-up

control portion 15 and the residual quantity detection



current) at the time of starting up the power generation nodule 10G It is
to be noted that the electric power which can be the operating €& eaor gypb
power for the residual quantity detection portion 18 my be configured to
be supplied after starting up the power generation nodule | OG by the
start-up control portion 15 as well as it is constantly supplied. As a
concrete structure of the sub power supplys3 10 portion 11, for exanple, one
utilizing the electrochen cal reaction using the power generation fuel FL
supplied fromthe fuel pack 20G (fuel cell) or one utilizing the therma

LAy i S e A G S

difference 15 %8 can~be excel y “appli

possibl e 1o apply e, ULL! 7L, e (yRalie 8BegY GoRyeIsl on act on or

the like for géneratihg €lectric power by ro g t power generator by

using a char gi pg, 9L essUhenbal 1S BOWer: 0GREEA! bah iRy fikyar2Qrshar ged i

the fuel pack a gas pressure generated by evaporatlon of the fuel

(gas turbine pem@etrgenﬁa%&oa}m&n%a&a@teuFclh@gob@%a%llergt rarganer ated from
met abol i sm (phot osynthesis, aspiration or the like) by ™ mcrobes using the

power gemeratigpwbuekoFLtAe @cSQUNG 4adft iRyt Hietie@Rt id e N8
converting it into electric power (biochem cal power generation), one

converting thpayi beatbafiigueegy tpr bducegplrea &fe dfd Wuhenergyupfth2a 0 0 0
T 2006 184 the power generation fuel FL based on the charging
power generation module 10G by the start-up control
portion 15 as well as it is constantly supplied.
As a concrete structure of the sub power supply
10 portion 11, for example, one utilizing the
electrochemical reaction using the power generation
fuel FL supplied from the fuel pack 20G (fuel cell) or
one utilizing the thermal energy involved by the
catalytic combustion reaction (temperature difference
15 power generation) can be excellently'applied. Also, it
is possible to apply one utilizing the dynamic energy
conversion action or the like for generating electric
power by rotating the power generator by using a
charging pressure for the power generation fuel FL
20 charged in the fuel pack 20G or a gas pressure
generated by evaporation éf the fuel (gas turbine power
generation), one capturing the electron generated from
metabolism (photosynthesis, aspiration or the like) by
microbes using the power generation fuel FL as a source
25 of nutrition and.directly converting.it into electric
power (biochemical power generation), one converting

the vibration energy produced from the fluid energy of



pressure or the gas pressure into electric power by wutilizing the -
principle of electromagnetic induction (vibration power generatqu)gcpqﬁm
utilizing discharge 5 froma unit of electric power storing neans such as a
secondary cell (battery charger) or a capacitor, one storing electric
power generated by each structure performng the power generation in the
el ectric power storing neans (secondary ¢ghil, capacitor or the like) 10
and emtting (discharging) it, or the like. <Overall Operation of Fifth
Enbodi ment > The overal |l operation of the power supply system having the

above-descri beqasét rgg?%itel%r e ewel{{,(%tﬁca)om t}gheld%crggaseed%vgrg ht}geef&{aep(%ﬁ o the

drawi ngs. 15 FI S OW ng a schematic  oper n of the

power suppl y Sﬁ%@%r‘é%% th%etsqgarrgeq%ﬂf tm'irpﬁo g;e]geg%%{e%';go@&prapriate'y

maki ng reference to the struc e above- ower supply

system (FI G 5%%-1&%%% %*Pa%wgarﬂirhd:ﬂpqe s él"@cwﬁé?:ﬁé’m YiSygdems01

havi ng the above-described structure i1s controlled general |y execute:

an initial oper&tien tireRHwekl it atIkdP), Thle SUPPI Y2 NGy Ldes PONESe

generation fuel FL chargéd in the fuel pack 20 to the power generation 25

nodul e 1§ and gaRst antint tCUH iduQust i gRiedatd 1 ang meak Pudddmoael ectric
power (second electric power) which can be the operating electric power

and the controlsle@onda®y0 21T 20t hBb cHerddt C @oWercapad o subopower
supply portion 11;
storing electric power generated by each structure
performing the power generation in the electric power
storing means (secondary cell, capacitor or the liké)

10 and emitting (discharging) it, or the like.

<Overall Operation of FifthlEmbodiment>

The overall operation of the power supply system
having the above-described structure Qill now be
described with reference to the drawings.

15 FIG. 54 is a flowchart showing a.schematic
operation of the power supply system. Here,
description will be given while appropriately making
reference to the structure of the above-described powér
supply system (FIG. 53).

20 As shown in FIG. 54, the power supply system 301
having the above-described structure is controlled to
generally execute: an initial ope;ation (steps S101 and
$102) for supplying the power generation fuel FL
charged in the fﬁel pack 20 to the power generation

25 module 10 and constantly. continuously generating and
outputting electric power (second electric power) which

can be the operating electric power and the controller



a start-up operation (steps S103 to S106) for supplying the powe
generation fuel FL charged in the fuel pack 20 to the power gene#gtmﬁhﬂmﬁ
portion 12 based 5 on a residual quantity of the power generation fuel in
the fuel pack 20 and drive of the load LD in the device DVC, and
generating and outputting electric power (first electric power) which can
be load drive electric power; a steady opey ation (steps S109 to S113) for
10 adjusting an anmount of the power generation fuel FL supplied to the
power generation portion 12 based on a residual quantity of the power

ti fuel th dri | 1 f ;
generation fue %gggggcggowgkv§nskﬁgesgk @%erog%gkggt%EQtﬁ%% Qrm ng

feedback contT nerating and out puttin i'c power 15 according

to the drive state qf fsttg§tl—|9§>d o%?;ra%rl%na (%tt%gm apeyAatd P 1(d)ens,S114 to

S116) for shutting of f 'supp the power gdeneration fuel FL to the power
generation pogﬁgg?ylagb@ﬁédnge§t%Qn%&a%q%nlQ%%lL@Da@%é%@%Epﬁﬂgthe

generation of e ic’power. As aresult, the power 20 supply system

applicabl e evep,in Eacﬁx;wt kR0 t8eVibesePVGerzan the ealrtzes: 10AbalsRid i al
Operation of Fifth Enbodinent At first, in the initial operation, in the

power  stipply gyshemeksAawiichubhe iRgVRIT geRrerafican gepdiae it fu28 dmd the
fuel pack 20 are integrally configured through the I/F portion 30, by
rel easing the shut gfib1sbate oD ahle druele fofed hratllvaef Iithed /dhepateviiar 30 at

the tine 2 00 0 T 2006 186 of, e.g., attachment to the device, the power

DVC, and generating and outputting electric power
(first electric power) which can be load drive electric
power; a steady operation (steps S109 to S113) for

10 adjusting an amount of the power generation fuel FL
supplied to the power generation portion 12 based on a
residual guantity of the power generationlfuel and the
drive state of the.load LD, and performing feedback
control for generating and outputting electric power

15 according to the drive state of the load LD; and a stop
operation (steps S114 to S116) for shutting off supply.
of the power generation fuel FL to the power generation
portion 12 based on stop of the load LD and stopping
generation of electric power. As a result, the power

20 supply system applicable even in an existing device DVC
can be realized.

(A) Initial Operation of Fifth Embodiment
At first, in the initial operation, in the power

supply system in which the power generation.module 10

125 and the fuel pack 20 are integrally configured through

the I/F portion 30, by releasing the shutoff state of

the fuel feed path of the I/F portion 30 at the time



generation fuel charged in the fuel pack 20 noves in the fuel fe2d qeat bypy
the capillary phenonenon of the fuel feed path and is automatically
supplied to the sub 5 power supply portion 11 of the power generation
nodule 10 (step 5101). In the sub power supply portion 11, at | east

el ectric power (second electric power) which can be the operating electric
power -for the operation control portion }3@nd the drive electric power 10
(controller electric power) for the controller CNT included in the device
DVC i s autononously generated and constantly continuously outputted (only

el ectric powecsfwhizs:g. cagpe-hhenepPerathRgdelack! i ¢ HROWRYHor the _
operation control poriion I3 and the residual quantity 15 detection portion

18 is out pUtte%e]H@HaJciéﬁefﬁgwef:ha_rééﬁmi)ﬁ gyiet &meils[;mrkn@cot e tihe device)
(step S102). the other hand, in the power supply systemconfigured in

such a manner tRhatrhbe pewer pgenRepat toe capduherlO pardomednuelf paek 20 can
be attached and 20 detached without restraint, by coupling the fuel pack

20 to the powerugeneeatii patAvdubei$0atibaagh cahe vl skhpplded av 30e tshe | eak
prevention function of fuel |eak preventing nmeans provided to the fuel
pack 20 3s rel pased, sapdliyhpopowen génerfatthen pbwelr grareged iom toelul25 f ue
pack 20 noves in the fuel feed path by the capillary phenonenon of the
fuel feed pat hlandstsp &lbdimati dal thessppl pPethetro stipe lgupqrdvien sdppley
portion 2 0 0 O T 2006 187 11 of the power %eneration modul e 10 (step
5101). In _ least electric power (second electric power) which can
be the operating electric power for the operation
control portion 13 and the drive electric power
10 (confroiler electric power) for the controller CNT
included in the device DVC is autonomously generated
. and constantly continuously outputted (only electric
po@er which can be the operating electric power for the
operation_control portion 13 and the residual quantity
15 detection portion.18 is outputted until the power
supply system is connected to the device) (step SiOZ).

On the other hand, in the power supply system
configured in such a manner that the power generation
module 10 and the fuel pack 20 can be attached and

20 detached without restraint, by coupliﬁg the fuel pack
20 to the power generation module 10 through the I/F
portion 30, the leak prevention function of fuel leak
preventing means provided to the fuel pack 20 is
released, and the power generation fuel charged in the

25 fuel pack 20 moves in the fuel feed path by the

capillary phenomenon of the fuel feed path and is

automatically supplied to the sub power supply portion



t he sub power supply portion 11, electric power (second electriq%ﬁomer%
whi ch can be at |east the operating electric power and the contr R 006
el ectric power is 5 autononously generated and constantly conti nuously
outputted (only electric power which can be the operating electric power
~for the operation control portion 13 and the residual quantity detection
portion 16 is outputted until the pomerl%gpply systemis 10 connected to
the device) (step S102). As a result, thé operation control portion 13 and
the residual quantity detection portion 16 of the power generation nodul e

10 b [ d noni h |l oad_dr.i Lnf [ he devi
DVC and t he. 151 41 ST TORRE | £51 HEE B O oRORRYRar U ?%%%%Lg'fpii??r P
tity det ' ' 16. 1 LLian, the . t
s Gonnbct ed 1o 1 neaav e oeebdy BEFHL SR alecRrk e saforSheRenaetay cne
b I { Sjelelly I 2 t ai ned
T the devi o T RS e Eenl r ST T e Bcrri Eo AGREE. CRACPROEOMET of | or | ONT

is driven to‘%ﬁgéﬂ¥icFB&W@rO£n8h@hé°éQnEEb?ie%h§lg@¥E§§ ¥§ (AL §o, the
th %pomer

operation control portion 13 of e power supply system 3 _
gener at ison nodul ool $1§ E%Qﬁ@?éité’cﬁ Lhe g%%mn%%&géghéf | oad drive
u

information. (B) Start-up eration of Fifth Enbodi nent seqﬁently, in

the start-up cper@ittsd Whely ac2:0tPi8@ Fowl06wh188 daui s PNC user or the
| i ke perforns the operation for '

operating electric power for the operation control
portion 13 and the residual quantity detection portion
16 is outputted until the power supply system is

10 connected to the device) (step S102).

As a result, the operation control portion 13 and
the residual quantity detection portion 16 of the power
generation module’ 10 become operative and monitor the
load drive information from the device DVC and the

15 residual quantity detection signal from the residual
quantity detection portion 16. 1In addition, when the
power supply system is connected to the device DVC, a
part of electric power generated by the sub power
supply portion 11 is.supplied to the controller CNT

20 contained in the device DVC as the controller electric
power, and the controller CNT is driven to control
drive of the load LD of the device DVC. Also, the
operation control portion'13 of the power supply system
301 (power generation modulé 10) is informed of the

25 drive state as the load drive information.

(B) Start-up Operation of Fifth Embodiment

Subsequently, in the start-up operation, when a



driving the load LD, an electric power supply request signal requestin
supply of electric power (first electric power) which can be the Zﬁdﬂndgmﬁe
electric 5 power for the operation control portion 13 of the power
generation nodule 10 is outputted fromthe controller CNT as the |oad
drive information. Upon receiving the l|oad drive information indicative of
t he vol tage di spl acenent inputted througqiﬁpe term nal portion ELx 10 of

t he power supply system 301 (step S103), the operation control portion 13
makes reference to residual quantity data of the power generation fuel FL
based on the resi dual antity de thon signal __outputted fromthe

r esi dual quant?%@lggtgg igﬁeﬁoniéﬁglglfg gng%ﬁﬁﬁgs%%&daﬁgﬁftﬁﬁgn?ﬁﬁether

t he power gene i I hawi ng._.a t I or I
executing thé£€%%$ 9u%H§p%§ggi%ﬁ'(gpe%léggﬁgcp%%@%%i%ug 1 of,. EéFore t he

start-up operagigga9f¥%§gegg gagﬁﬂgg tigen o jmpdylie 10,620 (Herg, when an

error is detected In resi ntity of the power generation fuel FL

(for exanple, Woepr-thepbgaifughiauabtiht bl $reenehd Whe vepenakirgn . control
portion 13 outputs fuel residual quantity information concerning an error

in the residuaholdraeant thy bgetrheieantodltiren GNFtabnt N8 deviteR B¥Ger
notifies a device DVC user of this error and stops the start-up operation.

On the other hgaderuabesni iobgl2 Q00CE 2086uti8% delar Aheedohkab1tke
sufficient power generation fuel FL

CNT as the load drive information. Upon receiving the
load drive information indicative of the voltage
displacement inputted through the terminal portion ELx

10 of the power supply system 301 (step S103), the
operation control portion 13 makes reference to
residual quantity _data of the power generation fuel FL
based on the residual quantity detection signal
outputted from the residual quantity detection portion

15 - 16 and makes judgment upon whether the power generation
fuel FL having an amount capable of ﬁormally executing
the start-up operation (step S104) presents or not,
before the start-up operation of the power generation
module 10.

20 Here, when an error is detected in the residual
gquantity of the power generation fuel FL (for example,
when the residual quantity is zero), the operation
control portion 13 outputs fuel residual quantity
information.concerning an error in the fesidual

25 quantity to the controller CNT of the device DVC,
notifies a device DVC user of this error and stops the

start-up operation. On the other hand, when it is



remains in the fuel pack 20, the operation control portion 13 outputs to
the start-up control portion 15 an operation control signal for 2t0aBCT r2gps
the power 5 generation portion (start-up) in the power generation portion
12 (step S105). Based on the operation control signal fromthe operation
control portion 13, by supplying a part of electric power generated by the
sub power supply 10 portion 11 to the out Y control portion 14 and the
power generation portion 12 as the start-up electric power (step S106),
the start-up control portion 15 supplies the power generation fuel FL

h dinth fuel . k 20 . to.th \er, ti ti 12t h 15
O e o ek RSk RO,! 2pNe Baer, dencratl.on porLl.an, iz, Ly gyah 1
pover and outBUREIRG T L8°t REBeTck DNC (1Gadolor S(ereg Ceiom. ~ Ao a
result, upon recelylng,5he pEYeL generatiQen fuel, 20.Lhe power generation
portion 12 is §u?onaﬁical?y started up in respéﬁse to a quuest por

driving the 10gdoLDyLp;bheclRyiee BYEnaandde load 0 ivve el ic  power

consisting of a p termned output voltage is supplie erefore, the

| oad LDE?a”_beg@ﬁ@?é%@Bh'ﬁo%@i@hi%%@aWQLh%)r%%lE%%”%o%@% SleBGlatq opower
charac- teristic substantially equivalent "'to that of the ~general -purpose

chenic?l cell.p3r018% T122Q0Q€epl@Aoky .this start-up operation, the operation
contro

Based on the operation control signal from the
'operation control portion 13, by supplying a part of
electric power generated by the sub power supply
10 portion 11 to the output control portion 14 énd the
power generation portion 12 as the start-up electric
power (step S106), the start-up control portion 15
supplies the power generation fuel FL charged in the
fuel pack 20 to the power generation portion 12 through
15 " the output control portion 14 énd performs the
operation for generating electric power (first electric
power) which can be the load drive electric power and
outputting it to the device DVC (load LD) (step S107).
As a result, upon receiving the power generation fuel,
20 the power generation portion 12 is automatically
started up in response to a request for driving the
load LD in the device DVC, and the load drive electric
power consisting of a predetermined output voltage is
'supplied. Therefore, the load LD can be excellently
25- . driven while realizing the electric power charac;
teristic substantially equivalent to that of the

general-purpose chemical cell.



portion 13 may be configured to nonitor a change in voltage of the

el ectric power (load drive electric power) generated by the powst0 0CT 2006
generation portion 12 and 5 supplied to the device DVC as one of |oad drive
information and output a start-up end signal indicating that a
predeterm ned voltage is reached to the controller CNT of the device DVC.
Consequently, based on a voltage value qfgnthe |l oad drive electric power,
10 the present invention can be also excellently applied as a power supply
to the device DVC having a structure for controlling the drive state of

1220 15,19 % 0 PN B AR RO i B2

operation after the above- it escC star ver al

cont rol (vl tags Cophrok whLhoLiB)etql 20 OULRUL; VAL 308,06 ! b | oad

drive electric power, un e operation control portion shifts to the

| ater-descri be\%%&g@?t%e{ﬂ&iemeéeﬁg Bue: 91038! egﬁgf? thecoad LD the 20

operation contro 1on 13 .constantly or periodica etects a residual

quantity dete05&9@r§ig@ﬁérafea159ethee§bd@§| gHéeakaﬁndgh%eﬁbﬁn190£5§0n 16
and nonitors Tesidual quantity. data . of the. power géeneration fuel -FL

(step SIH9); neksesiiebetencret 8edipredetensi Bad 3% cobnekativen table in
whi ch the correlation between a residual quantity of the power generation

fuel and an outputmyelbagendscdepatnbnedabaseg endt Beghesi ddakc2tOn§ O T
2006 191 quantity data (step S110); and outputs to the output

that a predetermined voltage is reached to the

controller CNT of the device DVC. Consequently, based

on a voltage value of the load drive electric power,

10 the present invention can be also excellently applied
as a power supply to the device DVC having a structure
for controlling the drive state of the load LD.

(C) Steady Operation of Fifth Embodiment
Then, in the steady operation after the above-

15 described start-up operation, as the overall control
(voltage control with time) for an output voltage of
the load drive electric power, until the operation
control portion 13 shifts to the later-described stop
operation based on, e.g., stop of the load LD, the

20 operation control portion 13 constantly or periodically
detects a residual quantity detection signal from the
residual quantity detection portion 16 énd monitors
residual quantity:data.offthe_power gehefation fuel FL

‘(step S109); makeé reference-to a.prédéfermined.
25  correlation table ih which the correlatién between a

residual quantity of the power generation fuel and an

output voltage is determined based on the residual



control portion 14 an operation control signal for controlllng |n such a
manner that an amount of electric power to be.generated (anount dkﬂﬁbwnm
generation) in 5 the power generation portion 12 varies in accordance wth
a predeterm ned out put voltage characteristic (step S111). Here; by naking
reference to the correlation table, the operation control portion 13
outputs an 10 operation control signal fon controlling in such a manner
that an out put voltage of the |oad drive "électric power outputted fromthe
power generation nodule 10 varies while denmonstrating the output voltage

EEZLS? with R Bheteype ok e * gglﬁi‘?ﬁ'f Pupf bERE L oA ffrlfgu for
corntshaped | RO Eorre - 4ol o?héﬁskpgi%k%ﬁ% 9%‘&‘5%.:5&?%"59%10%8#&?& )

control portiop, &érgmﬁgslaoswﬁ peRAELOLher ONTLpebuded Lo cbbe.devi ce

DVC the actual residual “quantit ata i1tsel a resi ratio

or an estimat gdo &RBL Hi NG ?bH@ra‘é’th (MRbERe BleeEhiics BANRLA2aBAPE iy

outputted, as fuel residual quantity I nformti 25 "Bas
operation contfpb sb@8al gEheruthen geﬁe%homchatr&@s RAr fa'ceer@ncéhe 0$t put

control portion 14 adjuSts an anount of the power generation 2
2006 192 fuelwftnsapptiedttemt Aedpewepugerelakigen cmrrtalc%rl%tlc
{step S111).
Here, by making reference to the correlation

.table, the operation control portion 13 outputs an

10 operation control signal for controlling in such a
manner that an output voltage of the load drive
electric power outputted from the power generation
module 10 varies while demonstrating the output voltage
characteristic equivaient to, for example, a tendency

15 of a voltage change with time in one type of
general-purpose chemical cells (for example, a
manganese cell, an alkali cell, a button type alkali
cell, a coin-shaped lithium cell, and others). At this
moment, the bperation control portion 13 outputs to the

20 controller CNT included in the device DVC the actual
residual quantity data itself or a residual quantity
.ratio or .an eStimated-remaining time, with which |
eiectric power Can'bé Outputted, as fuel residual
quéntity ihformatidn.

25 Based on the operation controi signal from the

operation control portion 13, the output control .

portion 14 adjusts an amount of the power generation



(step S112), and controls in such a manner that an output voltagq)gETt e

| oad drive electric power supplied to the device DVC can be set to a 006
voltage in 5 accordance with the output voltage characteristic (step
S113). As a result, since the output voltage of the |oad drive electric
power supplied fromthe power supply system 301 to the device DVC
denonstrates a tendency of changes with {44re equi valent to that of the. 10
general - purpose chem cal cell, the existing residual quantity notification
function that the controller CNT included in the device DVC has can be

excel lently OpEL3! od Langdsan the (Ut Rl N0I4 A0S Q1 LN, fliel,, nest dud

quantity information, a user of th e periodically

or continuouslygsiBhokARY)Of ;34 rc%%g.%qls Tl‘f"@dé&%’ Ofd urf'?gn atOl3 8N

estimated time wt whi ch the |l oad LD can be iven. er, as the

partial controbutgntt he1QulRULs ot age Plutihe |oad drive,glgctric power
(i ndividual 20 voltage control), in addition to the abo e-é%scrlbed

overal | controkuppheeapevatihen.detQle Pvadldn M iM% 4 8LRILG A ighange in
the output voltage of the load drive electric power supplied fromthe

pover geher ati aBcopathicenwiht @ hieh@udenitCero DG aat tdiva jidf @rdggt | on
25 and output to the output control portion 14 an operation control.

signal for consiaBl)i.ngAanaameuwntl tof sielcectotes quRit (Wfe off power
generation) generated 2 0 OCT 2006 193 in the power generation portion 12
to be increasedloed drive electric power supplied from the power
supply system 301 to the device DVC demonstrates a
tendency of changes with time equivalent to that of the
10 general-purpose chemical cell, the existing residual
guantity notification function that the controller CNT
included in the device DVC has can be excellently
operated based on the output voltage or the fuel
residual quantity information, and a user of the device
15 DVC can be periodically or continUouély informed of a
residual quantity of the cell or an estimated time with
which the load LD can be driven.
Further, as the partial control for the output
voltage of the load drive electric power (individual
20 voltage control), in addition to the above-~described
overall control, the ope;ation_control portion 13 may
‘receive a chahge in the output_voltage of the load
drive electric power supplied from the power generation
portion 12 to the device DVC as load drive information
25 and outpdt to the 6utput control portion 14 an
operation control signal for'controlling an amount of

electric power (amount of power generation) generated



decreased in such a manner that the output voltage of the load drive

el ectric power can be set within a predeterm ned voltage range (& 0 0CT 2006
fluctuation allowable 5 range of the output voltage which varies in
accordance wth the output voltage characteristic in the general- purpose
chemi cal cell nentioned above). As a result, the output control portion 14
adj usts an anount of the power generatiq& fuel FL supplied to the power 10
generation portion 12 based on the operation control signal fromthe
operation control portion 13, and the feedback control is executed so that

the output voltage of the load drive electric_power supplied to the device

DVC can be set™™i tAFnPPHEF aBBUELAELOPi BRA VBNt dde tP5PEaRGEICTREFePSr e, even

if the voltage,of the l.oad dE%ve electri%E omekﬁvaries due_to a change in
f

the drive state-{Foaa stat 8)°Bt 2t REPPGAd LBt ok PhEUGBYEC¥O B8 sPde, it s
vt co Ve wii ohe PhEe g e e e PR a8 B8 bR o BRoSH L BLLRAP Formore. 11
tovi ce Ve and - Sasrarnt 88 bOL8oc Ot e (2 r 08 BRRLER: RILSRBAS of | the
Sl e, the opersr o Sh Ent PobiBatl b¥e53LE BnilR BRLRRY RO HRRREARNRECT o

2 2bbe *loRersiE 850 SR Lottt e peLEie Berer shecsiienan-2 0 0 O
purpose chemical cell mentioned above). As a result,
the output control portion 14 adjusts an amount of the
power generation fuel FL supplied to the power

10 generation portion 12 based on the operation control
signal from the operation control portion 13, and the
feedback control is executed so that the output voltage
of the load drive electric power supplied to the device
DVC can be set within the above-described voltage

15 range. Therefore, even if the voltage of the load
drive electric power varies due to a change in the
drive state (load state) of the loéd LD on the device
DVC side, it is possible to supply electric power
according to power consumption of the device DVC which

20 varies with the drive of the load LD.

Furthermore, if the drive state of the load LD is
grasped by the controller CNT of the device DVC and
there is provided a function for requesting supply of
the electric power according to the'd¥ive state the

25 power supply system side, the Qperation control portion
13 may, as the further partial control of the output

voltage of the load drive electric power, receive an



controller CNT as the load drive information and output to the output
control portion 14 an operation control signal for setting the e? 8caT s
power generated in the 5 power generation portion 12 to an output voltage
according to the request. As a result, based on the operation control
signal fromthe operation control portion 13, the output control portion
14 adjusts an anount of the power generﬂ%uon fuel FL supplied to the 10
power generation portion 12, the control 7i"s carried out in such a nmanner
that the output voltage of the load drive electric power supplied to the
devi ce DVC can ﬁe set to a_vo tage accord%n%,to ;h% request, and
appropri ate el BttFFEr poRRYSEafi"BRYSUPFRPES i R19824cEEPHaR®E. with the.

drive state (1oatalalel ploLle og2goth a0, L. co,OUC o do, Tugrefore

changes in the vof?age o]

variations in the.diiye:Stet gt bheshopdohDigalnbe ccansiderat oy -

suppressed and occurrence of opera errors 1n evi ce

hel d doun. Ferg;qdeporbptionunll he giken.as Lo.Lhe autauteqvoli fge

characteristic applied to the overall contro 0 e output vol tage of

the |oad drive,glestsiiepPQWebn pBALEGRCH aPRVE Bﬂgh@i lo1234El G 55 is a
characteristic view Showi ng changes in the output Voltage o? t he power

supply system a@g6pa8h§otbothBi segubadi neat wi thshilke. pHREs 04 @n@ 0 T 2006
195 description will be given on conparison in the
operation control signal from the operation control
portion 13, the output control portion 14 adjusts an
amount of the power generation fuel FL supplied to the
10 power generation portion 12, the control is carried out
in such a manner that the output voltage of the load
drive electric power supplied to the device DVC can be
set to a voltage according to the request, and
appropriate electric power can be supplied in
15 accordance with the .drive state (load state) of the
ldad LD on fhe device_DVC side. Therefore, changes in
the voltage of the load drive electric power involved
by variations in the drive state of the load LD can be
considerably suppressed and occurrence of operation
20 errors in the device DVC can be held down.

Here, descriptibn will be given as to the output
voltage charactéristic applied to the overall control
for the output voltage of the load drive electric power
mentioned above in detail.

25 _ FIG. 55 is a characteristic view showing changes
" 1in the output voltage of the powef supply system

according to this embodiment with time. Here,



el ectronotive force characteristic (output voltage characteristic; see
FIGS. 76 and 77) between the general-purpose chemical cell and tRd peT Qugs
art fuel 5 cell while appropriately naking reference to the structure of

t he above-descri bed power supply system (FIG 53). As shown in FIG 55, as
to the output voltage <characteristic (which will be witten as the "first
10 out put voltage characteristic Sa" fongﬂpvenience of explanation) in the
power supply system according to this enbodi nent, for exanple, the output
voltage is controlled so as to denpnstrate a tendency of changes

bstanti al | ivalent to.a.tendency of changes with 15 tinme of the
gﬂt ;u?nvlo?t aéeggglf:\égpggr%lt ic‘)”\}g]w‘ g’%c?@l‘é?aro&tc A5 Bh)h i ved by

i i - i_cal l.l1. sh in Fl 76. Th is,
g seharge | LbccrOIRLUR0s Chencaldll st G L n, et 1

at | east an anoin power gene S

e oPr g oL ReRAELET 1Al KR i O LR Re B U 12

~controlled (set to ecrease at power nerati on dte in the

i ti f t, 20 b
power gener at beRebanion 12 Of-rihe RAWele 19ens| i \#g{g%deabrit F8n be

attenuated in accor th elapse of the tine \ arge (in
ot her wogds, ackesi dual <23 gpuaptiity afy tg Ak Suslcd Iftothc% uel pack

20). Specifically, in regard to the nethod for controlling the out put

vol tage accor dgRgut@ulrlbl $£2 t®el 2ok e2QRE cri¥e eHrdimitps1as dasddy bed
above, a quantity of the power
' (FIG. 53).
As shown in FIG. 55, as to the output voltage
characteristic (which will be written as the "first

10 output voltage characteristic Sa" for convenience of
explanation) in the power supply system according to
this embodiment, for example, the output voltage is
controlled so as to demonstrate a tendency of changes
substantially equivalent to a tendency of changes with

15 time of the output voltage (electromotive force
characteristic Sp) involved by discharge in the
general-purpose chemical cell shown in FIG. 76. That
is, at least an amount of the power generation fuel FL
to be supplied to the power generation_portion 12 by

20 ;tbe.output ¢§ntrol portion 14 is controlled (sét to be
-decréased)-so ﬁhaf power éeneration state inlthe power
generation poftion 12 of the power generation module 20
can be attenuated in accordance with elapse of the time
involved by discharge (in other wordé, a residual

25 quantity of the liquid fuel in the fuel pack 20).

Specifically, in regard to the method for

controlling the output voltage according to this



generation fuel FL remaining in the fuel pack 20 is first detected by the

residual quantity detection
detection signal

to the operati
power generati
the tinme invol

10 portion 12,

the 15 first ot pu vol t'ag é c arac eI’IdStal ¢ VsS4 byq}ﬁ S Dhe tcﬂ’ereq %AtSTon

bet ween a resi
voltage is uni

portion 16, and its residual quantityd 0CT pg
5 is constantly (continuously) or periodically inputte
on control portion 13. Here, a residual quantity of the

on fuel FL is, however, reduced in accordance with el apse of
ved by generation of electydge power in the power generation
and hence a residual quantity of the power generation fuel
FL and the | apsed tinme has the close correlation. . On the other hand,
operation contro ortlgn egcgrgglde wth_a correlatlo t.abl e haV|ng

t he

Suaks 90 gl sechgien anengi Ul B and e outpt

SO as 10 correspon

ency o changes
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in advance. As a result, the operation contTol
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ion 13 assoclates a
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stic curve (first output voltage charac-
quantjity of the power generation fuel FL is, however,

reduced in accordance with elapse of the time involved
by generation of electric power in the power generation
portion 12, and hence a residual quantity of the power

generation fuel FL and the lapsed time has the close

correlation.

On the other hand, the operation control portion
13 is provided with a correlation table having the
first output voltage characteristic Sa by which the
correlation between a residual quantity of the power
generation fuel FL and the output voltage is uniquely
defined so as to correspond to a tendency of changes
with time of the output voltage involved by discharge
in the general-purpose chemical cell (a mahganese cell,
an alkali celi, a button typé alkali cell, a coin-
shaped lithium cell and others) shown in FIG. 76 in
advance. As a result, the operation control portion 13
associates a residual quantity of the power generation
fuel FL obtained by the residual quantity detection
signal with elapse of the time involved by discharge,

uniquely determines an output voltage based on the



teristic Sa) showmn in FIG 55, and perforns adjustnent so as to ﬁ&ﬁﬁ] t he
power generation fuel FL whose anount corresponds to this outpu% tﬁ@@
to the power 5 generation portion 12. Here, uniquely defining the
correlation between a residual quantity of the liquid fuel and the output
vol tage neans the relationship that the an output voltage val ue or an
output electric power value corresponds jtg a residual quantity of the .
power 10 generation fuel FL one on one as shown in FIG 4, and this is not
restricted to one denonstrating a tendency of the changes indicated by a

curve as shownchy e earacLEL sl ¢ outveyB.Fl Gorda oy be one which

varies in the <T:ormo a prinmary str r, as to an out put

of the general s puspose sgheahoah, ofl sl Bee Lhs desplacamen Woghs output

voltage with tine ers’ dependi ng on each capac _ _ 0 AAAA
Size batteriessgrag €8 QﬁéB@QEQheb?btﬂ%&}’gehlé‘%a%ﬁ%l?ief%’éq difmepRiQn of the

power supply 20 system according to this enbodi nent may conply with the

shape and di negsb@AtobothespeRasakoP¥hRa@seueRel ¢RI taCR! lcd RIROYRIGH LY to
t he standards of the general - purpose chemcal cell as. will be described

later, amd thgegeraehahi portabhe10Qut petreyohihag@eaRaraatiefing ithe 25 of the

operation control portion 13 may be set in such a manner that the output

vol t age accor dcbgrtda@ionebeduakbnquattkistiuafll Ghengawsr gergratliiomuifauel FL 2
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: fuel and the output voltage means the relationship that
the an output voltage value or an output electric power
value corresponds to a residual quantity of the power

10 generation fuel FL one on one as shown in FIG. 4, and
this is not restricted to one demonstrating a tendency
of the changes indicated by a curve as shown by the
characteristic curve in FIG. 55 but may be one which
varies in the form of a primary straight line.

15 Moreover, as to an output of the general-purpose
chemical cell, since the displacement of the output
voltage with time differs depending on each capacity
of, e.g., D to AAAA size batteries or a coin-shaped
battery, the shape and dimension of the power supply

20 system according to this embodiment may comply with the
shape - and dimension of the general-purpose chemical
cell in conformity to the standards of the general-
purpose chemical cell as will be-des;ribed later, and
the correlation table (output voltage characteristic)

25 6f the operation control portion 13 may be set in such

a manner that the output voltage according to a

residual quantity of the power generation fuel FL



wi th the output voltage according to the remaining duration of life of a
chem cal cell of the same type. Therefore, for exanple, a trajé&chacy Bbs
changes with 5 tinme of the output voltage of the D size fuel. power supply
system according to the present invention is set so that it matches with a
trajectory of changes with tinme of the attenuated output voltage in the
el ectro- notive force of any of various &5§ds of chem cal cells 10 such as
a D size manganese cell according to JIS™or it is enlarged or decreased
along the tine axis. That is, as described gboxe, althgugh_a rﬁ3|du?L
uantity of the power generation fuel FL and the |apsed ti ave_the
glose cgrrazﬂ%%ékyﬁ%is ?%I%fi%%%ﬁ?ﬁlﬁ% SR ﬂBtkﬁSQQeﬁoaﬁé 8945711y match

i e el aticnpnin. belpece pobaLlerYersehdyal AUaRL, Ly ol (he genera

pur pose chem ca apsed tine in c

applying the faielaCRld OF theelbkes afeiolfuctyne ol (e pauer generation

e, .
portion 12, 20 since there Is a characteristic at "t he "ener gy onver si on

ef i ci ency beaompse fu.aher cdhankitale of o Lhe,; 9eRBLal sputhgsgechamtpal cell,

the voltage may change (lower) ih units o onger tine of the

first autput pighd age hareet Skt Stht Sge COF r€5008d5Rg ot @u_élZ?o&S]Pde”Cy of
changes in'voltage with tine in the general-purpose chemcal cell, as

i ndi cated by, sugbly sysSespnscostauhgVvebtage shasagterhstheish 18 ELG 55
2 00O0T 2006 199 Specifically, in the first aqutput voltage
so that it matches with a trajectory of changes with
time of the attenuated output voltage in the electro-
motive force of any of various kinds of chemical cells

10 such as a D size manganese cell according to JIS or it
is enlarged or decreased along the time axis.

That is, as described above,’ although a residual
quantity of the power generation fuel FL and the lapsed
time have the close correlation, this relationship does

15 not have to necessarily match with the relationship
between a battery residual quantity of the general-
purpése chemical cell and the lapsed time in charge.
Namely, in case of applying the fuel cell or the like
as a structure of the power genération portion 12,

20 since there is a characteristic that the energy'
conversion efficiency becomes higher than that of the
general-purpose chemical cell, the voltage may change
(lower) in units of longer time than that of the first
output voltage characteristic Sa corresponding to a

25 tendenéy of changes_in“voltage with time in the
general-purpose chemical cell, as indicated by, e.g., a

second output voltage characteristic Sb in FIG. 55.



characteristic Sa, assumng that the lower limt of the operation
guaranteed voltage range is a voltage VO and a tine required fot0rGdchiomng
the voltage VOis TO, a 5 tine whichis 1/2 of the tinme TO, nanely, the
time when the remaining duration of |ike beconmes half is determ ned as
TO.5 and a voltage at this nonent is determned as VO.5. Here, it is
preset that the residual quantity notifif ion lais carried out when 10
the controller CNT included in the device C detects that the out put

vol tage of the power supply system has reached the voltage VO. On the

ot her hand, in the second .output volt%%$ ﬁcharacteristic Shb, assum ng that

a vol tage when a 15 P& quantit HeS hoWRFPYENEPAERSR fuel FL is
colT and & t) nE PeRRER oY ahen AR (A VY Lt L freS e i s
20" beconms. hal P& 5dehs makeier B N 25 o0 A VRS e o e
of the power gancrar SopanlEd et g it age 08 1 SHo 6y en-or

air to bg 25 suppki 6d 38t iy it/e QU CoN rﬁ,oﬁq@{ op 1A d s eontralled

in such a manner that the voltage outputted e power generation

modul e 10 whentaer eshdualing QuGtEc20QF 1200 wandihdy 1041 £ hes power
generation fuel FL charged. in the

determined as Tg 5 and a voltage at this moment is

determined as Vg 5. Here, it is preset that the

residual quantity notification Ia is carried out when
10 the controller CNT included in the device DVC detects

that the output voltage of the power supply system has

reached the voltage Vg.
On the other hand, in the second output voltage
characteristic Sb, assuming that a voltage when a
15 residual quantity of the power generation fuel FL is
substantially zero i1s set to be equal to the voltage Vo
of the chemical cell and a time required to reach the
voltage Vg ié Tg', a time which is 1/2 of the time To',
namely, the time when the remaining duration of life
20 becomes half is detefmined as Tp.5' and a voltage at
this moment is set to be equal to the voltage Vg 5 of
the chemical cell. |
That is, an amount of the power generation fuel FL
to be supplied or an amount of oxygen or'air to be
25 supplied set by the output control portion 14 is
controlled in such a manner that the voltage outputted

from the power generation module 10 when a residual



fuel pack 20 becones half is equal to the voltage when a residual quantity
of the electronotive force in the operation guaranteed voltagezuangezﬁg
the 5 general - purpose chem cal cell becones half and the voltage when a
residual quantity of the power generation fuel FL is substantially zero is
equal to the voltage when a residual quantity of the electronotive force
in the operation guaranteed voltage 10 r 8 of the general - purpose

chem cal cell is substantially zero. As described above, in cases where
the power supply system according to this enbodinent is applied as a

I f the. [ VC,__when th tput 15 i |
ot or mi nod basBHob & €01 di PUHRIATT o 1 Phbr bongrdron t e FL
h I I ti . t |t f._th
Gevi oo DVC | 11 S0agcPRVE G Pl ol O AL o ar el oo

resi dual quant Lt yeaobibhoatin ik for 30 Wl geplacerEiloor, gharge o

the cell is carried out Vi ce IS timng does not have

to match withgbhe btiigng fr e desidualgduatidd Yor nofd fication Ia when
usi ng the general - purpose chemcal <cell.” 25 Therefore, the duration of

life To' 5(poi n%geb@rtailm%u@os\@wi&fén{i%pl&@@ Yt drage Deconesy bghow the
lower |imt of the operation guaranteed voltage range of the 2 0 0 0 T
2006 201 devi ge1b¥Gewwhen edueldiahadin dudhDionero genes aidwdy f uel
generation fuel FL is substantially zero is equal to
the voltage when a residual guantity of the
electromotive force in the operation guaranteed voltage
.10 range of the general-purpose chemical cell is
substantially zero.

As described above, in cases where the power
supply system according to this embodiment is applied
as a power supply of the device DVC, when the output

15 voltage uniquely determined based on a residual
guantity of the power generétion fuel FL reaches a
voltage below the operation guaranteed voltage range of
the device DVC irrespective of the lapsed time involved
by discharge, the residual quantity notification Ib for

20 urging replacement or charge of the cell is carried out
by the device DVC, and this timing does not have to
match with the timing of the residual quantity
notification Ia when using the general-purpose chemical
cell.

25 Therefore, the duration of life Tp' (point in time

at which the output voltage becomes below the lower

limit of the operation guaranteed voltage range of the



FL) of the power supply systemaccording to this enbodi nent does not have
to be matched with the duration of life TO of the general - purpogeoqhenmﬁgl
5 cell, and a tine-output voltage characteristic such that a trajectory
enl arged or decreased along the tine axis T is drawn can suffice.
Incidentally, the residual quantity detection portion 16 may'detect a
mnutely divided residual quantity of th ower 10 generation fuel FL, for
exanpl e, when a residual quantity is 33% 0r 25% w thout restricting
detection to only the timng when a residual quantity of the power

b At t t
050d onough 1 ¢ %efcéﬁﬁﬁﬁa’ﬁﬁvasﬁaa 135" 3 cRe ﬁsﬁvﬁe&ﬁﬂemla@am”y CRYGlh € he
I I tity of,.the . e ronotive
Porbe of tha chkfi 681 hBPpbIsR EARPTYEyIRE sibeasiliniy Suom havi ng
SHON o Out PULn¥Oh L AGR: CHBLACKEL! RRLE: B BEC LIS U Rt 20 w0l [ age T rom

the power supply system denbnstrates-a ten changes mnth tinme

equi valent to §hatepfnt e 19enen I-@u&ggs% Qeghc hr %g% vwhen .applied to
en

the existing device DVC as the operating el ectri the
exi sting resi dgal1 quangi &ytmata_LBhegh'tono%%atggn%'a%c't%ﬁ;é% ld ety operated

by detecting a change in this output voltage by neans o e controIIer
CNT provided tRathg dexieetbVG calhegieduak a@e%lafs)édofalfohn% 42He @enlk 2006

202 cell or an estimated tinme with which the device

axis T is drawn can suffice. Inc1dentally, the
residual quantity detection portion 16 may 'detect a
minutely divided residual quantity of the power

10 generation fuel FL, for example, when a residual
quantity is 33% or 25% without restricting detection to
only the timing when a residual gquantity of the power
generation fuel FL becomes half or substantially zere.
At any rate, it is good enough to set an output voltage

15 which substantiallylmatch with the output voltage
according to a residual quantity of the electromotive .
force of the chemical cell.

According to the power supply system having such

an output voltage characteristic, sinee‘the output

20 voltage from the power subply system demonstrates a
tendency of changes with time equivalent to tnat of the
general-purpose chemical cell when applied to the
existing device DVC as the operating electric power,
when the existing residual quantity notification

25 - function is excellently operated by detecting a change
in this output voltage by means of the controller CNT

provided in the device DVC, a residual guantity of the



can be driven can be periodically or continuously displayed, or the
residual quantity notification urging replacenment or charge of tbqlﬁgtl
can be accurately 5 carried out by the device DVC when a voltage. whi P05
bel ow t he operation guaranteed vol tage range of the device DVC is reached.
In addition, as wll be described, when the power supply system (power
generation nodule) according to 10 this ggpodinent is integrated in a
smal | space by applying the m cromachi ne manufacturing technique, reduced
in size and wei ght and configured to have the outside shape or dinensions

equi valent to e_.of r.ciall.y avai . 1 C ell,~dt IS
possi ble 15 t%gfgga??zgﬁt ﬁg%gjg%&%éjﬁéclﬁ“&mﬁ%fwf%ébm%a#%\gl%%%ér cially
avai |l abl e chenjgal eelyh-sint 0 i :

characteristigFggngg Egﬁyggrgggt#%ﬁF%%jéﬁnggf%??gﬁgggrﬁgkgr etl%an be

further facilitatgda A8 acresd reiiRif It e OB, 20, SUPRL ¥t SYSLE sHch as
a fuel cell having the high energy utilization €fficiency can be

general i zed wrkBodtekeditblog idhapce OftHdaeeXi stdnpeharm el having
many problens in the environnental concerns or the energy utiliZation

efficiensy, theaereegyouesoy et sardOES i velvolkddd zati whide
suppressing the influence on the environnent. 2 0 OC T 2006 203 (D) Stop

Operation of FbkibwErbediopentat iSubsemrenidesd ivoltheystamapesatian, when
the device DVC is reached.
In addition, as will be described, when the power
supply system (power generation module) according to

10 this embodiment is integrated in a small space by
applying the micromachine manufacturing technique,
reduced in size and weight and configured to have the
outside shape or dimensions equivalent.to.those of a
commercially available chemical cell, it.is possible

15 to realize the complete compatibility with the
commercially available chemical cell in the outside
shape and the voltage characteristic, and
popularization in an existing cell market can be
further facilitated. As a result, since the power

20 supply system such as a fuel cell having the high
energy utilization efficiency can be generalized
without trouble in place of the existing chemical cell
having many problems in the environmental concerns or
the energy utilization efficiency, the energy resodrce

25 can be effectively utilized while suppressing the

influence on the environment.



operation control portion 13 receives the |oad drive infornation2
concerning stop of the load LD (S108), it 5 outputs to the out put ébﬂ@EdWB
portion 14 an operation control signal for stopping generation of electric
power in the power generation portion 12 (step S114). Based on the
operation control signal fromthe operation control portion 13, the out put
control 10 portion 14 shuts off supply of,{fe power generation fuel FL to
the power generation portion 12 (step S115), stops the operation of the
power generation portion 12 (step S116) and stops supply of the load drive

electric power to EB? dgggégoggféF%QPSQ%c%&%%%IE%bog%%%n%hough t he

f eedback control. is " carri he "above-described st eady operation

when the operation sopLegheRpil) 08nl3ncontipuausly, gl eghad aha

predetermned tine a state that an out put age o he 10a

el ectri ¢ powerosiippl i s £0n2001 Ngodeyiae: BVEceyhates br amaa Prgdet er mned

vol tage range, the operation control portion 13 deals wth thé ™ output

vol tage error @srd@ask 06k VeohpE OF IRY @Eo?n@f QUEPULS dt @ pt h@lf@@t)F?U;;Ltcontro!
portion 14 an operation control signal for stopping generation of electric

25 povers i n thaufoves genenat beBpher baRrd2. pbhat ohs14When opcdsehoff the
devi ce DVC conducts the operation for stopping the |oad LD or when the

load 2 0 0 0 TcDfol 204ghs1r B8rOBtopPing. Genek@RBVNNG £t Be ep@WRE Suppl y
system 301 fromthe device DVC, even if the feedback contro
power in the power generation portion 12 (step S114).
Based on the operation control signal from the
operation control portion 13, the butput control

10 portion 14 shuts off supply of the power generation
fuel FL to the power generation portion 12 (step S115),
stops the operation of the power generation portion 12
(step S116) and stops supply of the load drive electric
power to the device DVC.

15 Specifically, even though the feedback control is
carried out in the above—deséribed steady operation,
when the.operation control portion 13 continuously
detects for a predetermined time a state that an output
voltage of the load drive electric power supplied to

20 the device DVC deviates from a predetermined voltage
range, the operation control portion 13 deals with the
output voltage error as load drive information and
outputs to the outpdt control portion 14 an operation
control signal for stopping generation of electric

25 power in the power generation portion 12.

That is, when a user of the device DVC conducts

the operatidn for stopping the load LD or when the load



or the like for setting the output voltage of the load drive electric
power within a predeterm ned voltage 5 range is carried out in th@ 0 0CT 2006
above-descri bed steady operation, the output voltage deviates fromt

preset voltage range of the |oad drive electric. power.

the operation control portion 13 con- tinuously detects such a state
a predetermned 10 tine, it determnes thy{,the load LD of the device
is stopped or ceased and stops the power generation operation in the

generation portion 12. Additionally,

he

Ther ef or e, when

beyond
DVC
power

when the stopped state of the load LD

i db ] er of _the _devi DVvC 15 and .there . is
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pover supply sysiem. 5i dge HAG;QRETARH on Lontrol,
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el ectric power stop request signal frdmthe contggilgﬁd% as t1e 1 oad
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operation control signa

or stopping generation of electric power i

power generatéﬁﬂygoéléeﬂrl%-pe%e%'&ﬁ§ﬁh§rasg%%%é%gﬁﬁﬂhég.JJYif ?gr

generation

fuel is shut off and the power g

ration portion

n the

25

automatigal | y shbged@wncukiheHesR@CH nf @ el p e -Id@ dr e PisddigyJ 0ad LD in
the device DVC, the electric power characteristic substantially equival ent

to that 2 0 0 §pdra006n, 20heobuth@tgenaralgep Wepase shadmlteeldreaan be
realized while efficiently consum ng the power generation fuel

10

15

20

25

voltage range of the load drive electric power.
Therefore, when the operation control portion 13 con-
tinudusly detects such a state beyond a predetermined
time, it determines that the load LD of the device DVC
is stopped or ceased and stops the power generation
operation in the power generation portion 12.

Additionally, when the stopped state of the load
LD is grasped by the controller CNT of the device DVC
and there is provided a function for requesting stop of
supply of electric power to the power supply system
side, the operation control portion 13 receives an
electric power stop request signal from the controller
CNT as the load drive information and outputs to the
output control poftion 14 an operation éontrol signal
for stopping generation of electric power in the power
generation portion 12.

As a result, since supply of the power generation
fuel is shut off and the power generation portion 12 is
aptomatically shut down with respect to stop or the
like of the load LD in the device DVC, the electric

power characteristic substantially equivalent to that



FL. Further, when the residual quantity detection 5 portion 16 detects a
residual quantity error such as sudden reduction in a residual2qugnt iygy of
t he power generation fuel FL, the operation control portion 13 nay output
to the output control portion 14 an operation control signal for stopping
generation of 10 electric power in the power generation portion 12 base on
a detection signal concerning the residua%oguantity error, stop the power
generation operation of the power generafion portion 12, and out put

i nformation concerning the residual quantity error to the 15 controller CNT

i ncluded in thecd%}éi ce DVC o_thatosa <:serico‘_jf tchejsldevi ce%DVC an b
notified of thPS CIRf SFRREIPan PULR T SIS ¢ BOEEI BT & S T4 dl y

oo o ruel L] PSR B S Rl S e

supply system 391 and informa user of the device DVC to take appropriate
measures. As described above, according to the power supply system

according to this emhodiymnt ., idn i ShP0SSE e 1 Oqu Pl £ Pl asubp! ¥o,pf electric
power which can be a 25 predeterm ned drive power supply, stop of electric

power ang adj ugpbRRRbnOh aReUY HfrodRaIdl G t§ Grher ganal afed in
accordance with the drive state (load 2 0 OCT 2006 206 drive infornation)

of the | oad LDsgaaeactedulcd itdie ipanere SURR Y Systen ansk anessluad
quantity of the '
generation fuel FL, the operation control portion 13
may output to the output control portion 14 an
operation control signal for stopping generation of
10 electric power in the power generation portion 12 base
on a detection signal concerning the residual quantity
error, stop the power generation operation of the power
generation portion 12, and output information
concerning the residual quantity error to the
15 controller CNT included in the device DVC so that a
user of the device DVC can be notified of this
information. As a result,. it is possible to rapidly
detect o¢durfen¢e=of the ébhormal state such as-leék of |
tﬁe power generafion fuel FL froﬁ the fuél pack 20 td
20 the .outside of the power supply system 301 and inform a
- user of the device DVC to take appropriate measures.

As described above, according to the power supply
system according to this embodiment, it is possible to
control supply of electriéupbwer which can be a

25 predetermined drive power supply, stop of electric
power and adjustment of an amount of electric power to

be generated in accordance with the drive state (load



power generation fuel FL without receiving supply of the fuel or the like
fromthe outside of the power 5 supply system Therefore, the PO %Ciu@&gy
system which has | ess burden on the environnment but the very high en y
conversion efficiency can be provided while realizing the electrical
characteristic substantially equivalent to that of the general-purpose
chem cal 10 cell. Consequently, in place the existing chemcal cel
havi ng many problens in the environnental” concerns or the energy
utilization efficiency, the power supply systemaccording to this

nbodi t b ized in the existing cell market w thout trouble.
ES ?ntrggnt;?ﬂ§Ff%$?£%%§%h§ﬁéOBEtBgt%Qgrbgﬁg Y GRRRGERSPNn tOatlsr dance with

i i f i fuel FL in.thi di t,
The prosont - oaeY; Sheblf B9%kn, %%@?[53%%%39@% | qgaan‘tﬁﬁyph?pﬁﬁ*%"_ei lre“i?ri .
I 2 i : i t] . ription w now be
iven as to 8 e p g o e B e o R SRS Vel § ed to

the power sSUPPLyesystemaceaedinget @ -bhe cRLeRls: denanthan il ref erence

to the acconpanyi ng draw ngs. is a i agram show ng the

i h di { i du] i t
sixth epbodi ngat, § gpgtgﬁwerTQ%@%&e&bongﬁg go%equgb%gg7gyskgﬁ power

supply systemaccording to the present 2 120 nvention. Here,
like reference,uskrabs desgt gurslthUehUutes eawivahalhtt Bukthese kB Lhe fifth

enbodi nment
high energy conversion efficiency can be provided while
realizing the electrical characteristic substantially
equivalent to that of the general-purpose chemical

10 cellﬂ Consequently, in place of the existing chemical
cell having many problems in the environmental concerns
or the energy utilization efficiency,. the power supply
system according to this embodiment can be popularized
in the existing cell market without trouble.

15 Incidentally, although the output voltagé is changed in
accordance with a residual quantity of the power
generation fuel FL in this embodiment, the present
invention is not restricted thereto, and an output'
electfic current value may be changed.

20 [Sixth Embodiment]

Description will now be given as to a sixth
embodiment of the power generation module applied to
the power supply system according to the present
invention with reference to the accompanying drawings.

25 FIG. 56 is a block diagram showing the sixth
embodiment of the power generation module applied to

the power supply system accérding to the present



descri bed above, thereby sinplifying or omtting their explanation. 5 In
the power generation nodule | OG according to the fifth enmbodi meaty oot 7 6
menti oned above, description has been given on the structure in which gke
power generation fuel FL utilized in the sub power supply portion 11 is
directly emtted to the outside of the 10 power supply system 301 as
exhaust gas or collected by the |ater-desgi4bed by-product collecting
nmeans. However, in the power generation nodule 10H according to this
enbodi nent, when the power generation operation in the sub power supply

portion 11 doefngghghg%qlv%e%615lgﬂ%n%%é%%éﬁénﬁﬁgﬁgﬁéqg;%éﬁa ower

generation fue I When @ specitic fu ned even if

a change in coipapentssl schiyahued Lhepawer Jener 3ian, Jyels fleysed i n

the sub power supply porti i'S dirtectly Teuse power geﬁbration

fuel inthe 2 enerati o (AW : leJs .er..extract.ing a
Speci 11c fucl CoRSoRRe. “Goasl { i CarTy Y S Chou T Hioorb = T ey
generation nndgkﬁlgggtgggqrding to this enbodi nent includes: a sub power

supply portion 1 a power 25 generation portion 12, an operation control

portion d3; an out pul t&RNJoMe DQfelied thidn ancthald -1 GRMJI QL npard i on 15;
and a residual quantity detection portion 2 0 OCT 2006 208 16 which have

the structuresthadffiingt ieansdsnentkanehe i drkes @ bdvd, haicakovgrdesthaked fifth
enbodi ment (see
been given on the structure in which the power
generation fuel FL utilized in the sub power supply
portion 11 is directly emitted to the outside of the
10 power supply system 301 és exhaust gas or collected by
the later-described by-product collecting means.
However, in the power generation module 10H according
to this embodiment, when the power generation operation
in the sub power supply portion.ll does not involve a
15 change in components of the power generation fuel FL or
when a spécific fuel component is contained even if a
change in components is involved, the power generation
fuel FL used in the sub power supply portion 11 is
directly reused as the power generation fuel in the
20 . power generation portion- 12 or reused'after extracting
a specific fuel component.

Specifically, as shown in FIG. 56, the power
generation module 10H according to this embodiment
includes: a sub power supply portion 11; a power

25 generation portion 12, an operation control portion 13;

an output control pdrtion 14; a start-up control

portion 15; and a residual quantity detection portion



FIG 53) and, in particular it is configure so that all or a part of the

power generation fuel (exhaust gas) 5 used for generation of eIectEdbO@pWﬁk

in the sub power supply portion 11 can be supplied to the power _

generation portion 12 through the output control portion 14 w thout being

emtted to the outside of the power generation nodule 10H 10 The sub
power supply portion 11 applied to this g@podinenp has a structure capabl e

of generating and outputting predetermn el ectric power (second

el ectric-power) w thout consuning andftranfLorgln? a Luggcffﬂrgzgﬂttﬁg T?E
ower generati fuel  FLL supplied 15 fromthe fuel pac > 1] (

Borti og 30G (fgr@ wé)%gg}ph?‘,vet %@hepd:\ﬁéfruc&éﬁsdtqr@n ?&ﬁ@@ﬁpﬁﬁtﬂiﬁ Ietrrsz)gsnent
second, third,  fifth.ar vent h styuctural @ ex e in the b

ment i oned abovg§?2%rl§'§ %u§¥¥ﬁ%§ 4éﬁcﬁﬁ9ﬁ91£§E2} SRAIMYHs it aining a

fuel conponent 20 wikeh can q%2¥%%QiE$?£%hﬁﬁgﬁ%F%3 € era%!g;)gﬁgﬁg%ugn in

t he power generation portion even r

generation fuel,FL bgr@og§u§%% p%%%IIE%?%%‘QHEQIQiﬁﬁsféﬁgﬁﬁﬁ§i2g%)power

generation device explaine n“the f or SiX exanpl e

in the first egbedi mBRt gEBRLIQNEH %QO%QECt%;g; Wer 10, %%&?éﬁ%hg&ﬁJ ing as

the power generation portion 12 the power ration devitc 000
T 2006 209 instPplfi pstthensint kast %@C%ﬁw&i@ggfﬁg{]g&é %45 above-

described first enbodinent, there is applIéd,
generation portion 12 through the output control

portion 14 without being emitted to the outside of the
power generation module 10H.

10 The sub power supply portion 11 applied to this
embodiment has a structure capable of generating and
outputting predetermined electric power (second
electric power) without consuming and transforming a
fuel component of the power generation fuel FL supplied

15 from the fuel pack 20G through the I/F portion 30G (for
-example, the power generation device explained in the
second, third, fifth or seventh structural example in
the first embodiment mentioned above), or a structure
for generating exhaust gas containing a fuel component

20 which can be used for the power generation operation in
the power generation portion 12 even if a fuel
component of the power generation fuel FL is consumed
and transformed (for example, the power generation |
device explained in the fourth or sixth structural

25 example in the first embodiment mentioned above).

Further, in case of applying as the power

generation portion 12 the power generation device shown



power generation fuel FL charged in the fuel pack 20G a fuel substance
having the ignitability or 5 combustibility, for exanple, an al colal Dbasggh
liquid fuel such as methanol, ethanol or butanol, or a [liquefied fuel
consi sting of hydrocarbon such as dinmethyl ether or isobutane, or a gas
fuel such as hydrogen gas. 10 The liquid fuel or the liquefied fuel is a

| iquid when charged in the fuel pack ZOGngder predeterm ned charging
conditions (a tenperature, a pressure and "0Others). If this fuel is shifted
to predeterm ned environmental conditions such as an ordinary 15

tenperature, an_ordjnary pressure and others en supplied to the sub
povrrvgr suppl y pgr itglr(le ?Ilrsloct i Sl\/’é@?)r?%%cq%r c%’ﬁ@?%fﬁ?ghnﬁ?%%s .%V?'l[.l?
as. Further, - ) el . ed .in the fue a in e
gt ate conpr essgg%\?\;}tltﬁ%gd gﬁ?lzrdgeﬁjeérmr#?%l %Eig’sstu}?‘%r%njds Zﬁp%]ugf)ﬁi e t9*¢ he sub

he.char o1 ng © Breseus TREr ol oo i Th ST H pOMr G ens? S PBRE (A" L.

the charging pressure. Therefore, power “gene FL

for exanple, attengensitddirehactids Mgnféﬂﬁfﬁ& legtric power) by

using the pressure energy of 25 the fuel gas’in the s power supply

portion 31, ekegiduistpAVAIty(fifst alagid C AOVer)ogalbesgeneraied in the
power generation portion 12 by the 2 0°0 O T 2006 210 el ectrochem cal

reaction, the corhustictn dcaEdtiahdr, ditaddkKedshngide exhaust gas from
t he sub power
liquefied fuel consisting of hydrocarbon such as
dimethyl ether or isobutane, or a gas fuel such as
hydrogen gas.

10 The liquid fuel or the liquefied fuel is a liquid
when charged in the fuel pack 20G uhder predetermined
charging conditions (a temperature, a pressure and
others). If this fuel is shifted to predetermined
environmental conditions such as an ordinary

15 . temperature, an ordinary pressure and others when
supplied to the sub power supply portion 11, it is
vaporized to become a high-pressure fuel gas. Further,
when the gas fuel is charged in the fuel pack 20G in
the state compressed with a predetermined pressure and

20 supplied to the sub power supply portion 11, it becomes
a high-pressure fuel gas according to the charging
pressure. Therefore; with such a power generation fuel
FL, for example, after generating electric power
(second electric power) by using the pressure energy of

25 the fuel gas in the sub power supply portion 11,
electric power (first electric power) can be generated

in the power generation portion 12 by the



supply portion 11. [Seventh Enbodi nent] 5 A seventh enbodi nent of the power
generation nodule applied to the power supply system according tbﬂjkﬁeﬂms
present invention will now be described with reference to the draw ngs.
FIG 57 is a block diagranms showi ng a seventh 10 enbodi nent of the power
generation nodul e applied to the power supply systemaccording to the
present invention. Here, like referencezq ral s denote structures

equi valent to those of the first enbodi mént, thereby sinplifying or
omtting their explanation. 15 In the power generation nodules 10G and 10H

di tothe fifth d_sixth_epbodi ts nmentioned _aboye, description
ﬁ;gogegzggi8eﬁa§§C%50?ﬂ§H%8§ Xﬁﬁ@? lophgﬁgeigo BF%&&na§eFﬁ§l§Bboﬁomer

supply portion.,ll %Pge ﬁgngtgﬁglggéagggikggz%%8%g%$nogggaé¥ﬁggnerating 20

predeterm ned €l eciriCc powe sécon € eby _thehpomer
generation fue u fed,ffromthe fuel pack 20G However, in the power
generati on nnd%?%ﬁlzcgg%gﬁna go this enbodi nent, the sub power supply

portion has the strustyegtfoEnpeASh@Rthy autononously 25 generating
predeterm ned el ectric power wthout using the power generation fuel FL

charged 3 n the fuelp BaGkn2AGemBoRifeltT 4006 2LL3Peehbigalily, as shown

in FIG 57, the power generation nodule 10J according to this enbodi nent
module applied to the power supply system according to

the present invention will now be described with
reference to the drawings.
FIG. 57 is a block diagrams showing a seventh

10 embodiment of the power generation module applied to
the power supply system according to the present
invention. Here, like reference numeralé denote
structures equivalent to those of the first embodiment,
thereby simplifying or omitting their explanation.

15 ' In the power generation modules 10G and 10H
according to the fifth and éixth embodiments mentioned
above, description has been given as to the case where
there is applied as the sub power supply portion 11 the
structure for constantly autonomously generating

20 predetermined electric power (second electric power) by
using the power generation fuel FL supplied from the
fuel pack 20G. However, in the power generation module
according to this embodiment, the sub power supply
poftion has the structure for constantly autonomously

25 generating predetermined electric power without using
the power generation fuel FL charged in the fuel

pack 20G.



i ncludes: a power generation portion 12; an operation control
an output control portion 14; a 5 start-up control portion 15; AfAdOGT 2006
residual quantity detection portion 16 which have the structures and

functions simlar to those of the fifth enbodi nent (see

FI G

portion 13;

53) nentioned

above, and the power generation nodule 10J is also provided with a sub
power supply 10 portion 11 for constantly,gutononously generating .

predeterm ned el ectric power (second electric power) wthout using the
power generation fuel FL charged in the fuel pack 20. As the concrete

structure of the sulbouer SupRly o JSRof 190 i 47 ] S0

ernoel ectri c conver sl on

excellently apply on utili zi

ble to

ased on a

difference in Lepperatyne iy ke 1per IRNGIAl: RN ¥R e q iinfish Pover
supply system 301 (tenperature difference power generation),

pi ezoel ectric 20G0R¢NS0pRITCE LM e di PYrtansy dy enfrerdgid {4 t he

out side of the power supply system 301 (photovoltaic generation), and
others. <Any OcbertrBY- poeauein Gd;l ect igigveanson Ayl @idiari dy-1pr0duct

coll ecting nmeans applicable 25 to the power supply system according to
each of the feregai-ng eshadiolemortwidd IOwdel desesdilrt Widdanuiafyer ence to
the drawings. 2 0 0 O T 2006 212 FIG 58 is a block diagram show ng an
enbodi nent  of dehechy-opr edudti ccollléething meares tayEp|dtoaty e tex tdred

one utilizing

functions similar to those of the fifth embodiment (see

FIG. 53) mentioned above, and the power generation

module 10J is also provided with a sub power supply

10 portion 11 for constantly autonomously generating

predetermined electric power (second electric power)

without using the power generation fuel FL charged in

the fuel pack 20.

As the concrete structure of the sub power supply

15 portion 11, it is possible to excellently apply one

utilizing thermoelectric conversion based on a

difference in temperature in the peripheral environment

of the power supply system 301 (temperature difference

power generation), one utilizing piezoelectric

20 conversion based on the light energy entering from the

outside of the power supply system 301 (photovoltaic

generation), and others.

<Any Other By-product Collecting Means>

Any other by-product collecting means applicable

25 to the power supply system according to each of the

foregoing embodiments will now be described with

reference to the drawings.



power supply system according to the present invention. Here, like
reference nunerals denote structures 5 equivalent to those in eaqp qk tﬂ@
foregoi ng enbodi nents, thereby sinplifying or omtting their expPa dt 490
In each enbodi nent nenti oned above, when there. is applied as the power
generation portion 12 or the sub 10 power supply portion 11 the structure
(the power generation portion or the subpower supply portion shown in
each of the above-described structural exanples) for generating
predeterm ned el ectric power by the electrochem cal reaction or the

conbustion 15 react izgp by gusimng, %mﬁpQﬁggg% e@ﬁ%ﬁ;@&;ﬁﬂg{ﬁbéH¥Héﬁ%i in

the fuel pack 20, by-products may be emtt esl ectric power in

some cases. Sipgergucy bp_-roew@uq;fo%lg@ﬁih@cm%saa%gbq%%q% Wh glyecan cause
t he environnental polyu 1on when emtted’to the natural 20 world or a

subst ance whi cFoaa@ bepp1lact ek «af alhe raimbf wackhen ol ddtt deMidse ilod . Whi ch
the power supply systemis attached in sonme cases, it is preferable to

apply the strugtuee pheei dedewehizet hemkehlewdes dty- spre@duetr<col | ecting
means because em ssion of such by 25 products nust. be suppressed as nuch as

possi bl e5 As shawaviabeRtGro58hdfiser iexaaphe oft hdebyropeaduely col | ecti ng
nmeans applicable to the power supply system2 0 0 O T 2006 213 according
to the present embedntmeonshashelrebst suapli€ying whi omixtdepartatdian
collection portion 17 for collecting
explanation.
In each embodiment mentioned above, when there is
applied as the power generation portion 12 or the sub
10 power supply portion 11 the structure (the power
generation portion or the sub power supply portion
shown in each of the above-described structural
examples) for generating predetermined electric power
by the electrochemical reaction or the combustion
15 reaction by using the power generation fuel FL charged
in the fuel pack 20, by-products may be emitted besides
the electric power in some cases. Since such by-
products may include a substance which can cause the
environmental pollution when emitted to the natural
20 world or a substahce-which can be a factor of the
malfunction of the device to which the power supply
system is attached in some cases, it is preferable to
apply the structure provided with the following by-
product collecting means because emission of such by-
'25 products must be suppressed as much as possible.

As shown in FIG. 58, for example, the by-product

collecting means applicable to the power supply system



all or a part of conponents of the by-product generated at the tine of
power generation in the power generation 5 portion 12, is prOV|Qed2Nh0thdm5
power generation nmodule 10K the fuel pack 20 and the |I/F portion 30K
having the structures and functions sinmlar to those in each of the
foregoi ng enbodi nents, e.g., in the power generation nodule 10K in this
exanpl e, and a collection 10 hol di ng por%ign 21 for fixedly holding the
coll ected by-product is provided in the Tuel pack 20K. Incidentally,
here, although description will be given as to only the case \l/vlhere ;he_
by- product generated.in .th ower gener.ation portion 12 is collected, it
i g 5)5 need| gssaf:Sosr,gflntghgto '?Cﬁ)l%s psrters%&tur]éw ¥ A& | ‘?)Ftrdbcp’i“i;%eﬂ 1o Lhe
sub power su .parti ok rati.on coll.ecti portion 17 has the
str ugt ure shg%xﬁgge%c%%&]a]rtaﬁg% O%Z)ggie%g l@r?’b@cﬁrﬁeln%r%ﬁm Iﬁort hceonlploeiﬁetrlng

generation porthen,12.(the syl %%ﬁg%_n%%t%{j%@h%rpeorg}{_ﬁﬂOjéucn@y%%gep%{}celsctjjded)

which generates to at feast the vice avi ng e power stem

301 attached thereha ehiget rjsC plg;ev\@%; g\e/%ie%th% he, the ﬁ%&egfté.tnveeraeclieo”i c

power (voltage/electric current t he el ectrochem Ion or the

conbustign reapbi-0Mo3519SiiRg phle ipRWer roener ad.uy f exl:al-ti%‘}'p%cjo‘?%ef rom the
fuel pack 20K, the separation collection portion 1 separates a by-product

generated at thek{i gReofupaWeack @00akd th20GE Fr HAtGILIRIH HhRM A
specific conmponent in the by-product and feeds it to the collection
hol di ng porti onh2lstructures and functions similar to those in each
of the foregocing embodiments, e.g., in the power
generation module 10K in this example, and a collection
10 holding portion 21 for fixedly holding the collected
by-product is provided in the fuel pack 20K.
Incidentally, here, although description will be given
as to only the case where the by-product generated in
the power generation portion 12 is collected, it is
15 needless to say that this structure can be similarly
applied to the sub power supply portion 11.
The separation collection portion 17 has the
structure shown in each of the foreqgoing embodiments.
In the power generation portion 12 (the sub power
20 supply portion 11 may be included) which generates to
at least the device DVC having the power supply system
301 attached thereto electric power which can be the
load drive electric power (voltage/electric current) by
the electrochemical reaction or the combustion reaction
25 using the power generation fuel FL supplied from the

fuel pack 20K, the separation collection portion 17

separates a by-product generated at the time of power



provided in the fuel pack 20K through a by-product collection path
provided to the I/F portion 30K 51 In the power supply portion 12 {1 E?H@%b
power supply portion 11 may be included) to which each structural exanple
menti oned above is applied, as a by- product generated when producing
electric power, there are water (H2O, nitrogen oxide (NOx), sulfur oxide
10 (SOx) and others, all or a part of the %lf only a specific conponent of
themis collected by the separation coll ion portion 17 and fed to the
by- product collection path. Incidentally, if the collected by-product is
inthe liquid state, . the 15 caplllaryfphenonenon can be utilized to

automati cal |y SFBEATLRE BY- Gr SRGSE I r%ﬁlqﬂ?(9%1Rﬁ9@%ﬁﬁhportlon
h | | d t 1 xanp e or m _ng e
st G dr ant o Tg 28 Qobﬁ'tg%d%@t'On&zile&%%% o g e 1 nuousty
t rOVI ed.to i nside o
vary, 20 The Catlecton:holoins por ion 25t S vy o tag Lot e
8 05 o g oMANAIE AR R 3800 1,104 0 W;gg

by- product co cte aratlon COQIECtIOH
the fuelspack 20K i gnC I

thg pg\(/a\/eSr IOsuppl y sjsfgt gt‘rn"ﬁ %\Xq/r\%rf:% tfp%gyf %%a&ﬁq%% c% %’%;ﬁ? L%1ed to or
000 T 2006 2ipdgt pebedobs om by pANGHISARIA! ian dm@ﬂ &K Wi thout

restraint, when the fuel pack 20K is detached fromth
structural example mentioned above is applled, as a by-

product generated when producing electric power, there
are water (H»50), nitrbgen oxide (NOx), sulfur oxide

10 (SOx) and others, all or a part of them or only a
specific component of them is collected by the
separation collection portion 17 and fed to the by-
product collection path. Incidentally,_if the
collected by-product is in the liquid state, the

15. capillary phenomenon can be utilized to automatically
feed the by-product from the separation collection
portion 17 to the collection holding portion 21 by, for
example, forming the inside diameter of the by-product
collection path so as to continuously vary.

20 The collection holding portion 21 is provided to
the inside of the fuel pack 20K or a part Qf the inside
of the same. The_collection holding portion 21 is
configured to be capable of feeding and holding the by-
product collectéd by the separation collection portion

25 17 only when the fuel.pack 20K 1is coupled with the
power generation 10K. That is, in the power supply

system in which the fuel pack 20K can be attached to or



power generation nodul e 10K, the collected and held by-product or a

speci fic conponent is fixedly or 5 irreversibly held in the colleqﬁbﬁe
hol di ng portion 21 so as not to |eak or be emtted to the outside o { ha306
fuel pack 20K. As described above, when water (H20), nitrogen oxide (NOX)
and/or sulfur oxide (SOx) is generated as a 10 by-product due to power
generation in the power generation portio 2, since water (H20) is in the
liquid state at an ordinary tenperature r an ordinary pressure, water
can be excellently fed to the collection holding portion 21 through the

by- product 15 8olle§thog ath. However, in case of a by-product whose
poi nt of vapor P Z&fCORCi r%@népﬁl PYYPEs ST TP FIof e L Germiehstadir e under

(N0) or Lult SRl R Ere” Al R by SIS0 KA Sedgant
and exceed (heppieschecgpaclix slale rgll soll on ol dg porilan 2l
by- product can Berheld tnoih SBFFactron JECRETd Ry ROreOy S by
the col loeti on el i naoptr ITo8 30, 550 CaLT 20067 S50 IR SRaraoRagii ho.
concrete structergsohotheo ¢ebkesti ga BRhidiag RQ than 21.;ide ig RRgsible to
fuel pack 20K.
As described above, when water (H0), nitrogen
oxide (NOx) and/or sulfur oxide (SOx) is generated as a
10 by-product due to power generation in the power
generation portion 12, since water (HpO) is in the
liquid state at an ordinary temperature under an
ordinary pressure, water can be excellently fed to the
collection holding portion 21 through the by-product
15 collection path. However, in case of a by-product
whose point of vaporization is generally less than an
ocrdinary temperature under an ordinary pressure and
which is in the gas'state such as nitrogen oxide (NOx)
or sulfur oxide (SOx), its cubic volume may become
20 extravagant and exceed the preset capacity of the
collection holding portion 21. Therefore, it is
possible to adopt the structufe in which the collected
by-product is liquefied and the cubic volume is reduced
so that the by—product can be held in the collection
25 holding portion 21 by increasing the air pressure in
the separation collection portioﬁ 17 and the collection

holding portion 21.



excellently apply a structure capable of irreversibly absorbing, both
absorbing and fixing, and fixing the 5 collected by-product or aZipechjmg
conponent, for exanple, the structure in which the absorbing polynmer is
filled in the collection holding portion 21, or the structure provided
with collected material |eak preventing nmeans such as a control valve

whi ch closes 10 by the internal pressure of the collection holding portion
12 or the physical pressure or the |like o216 e.g., a spring, as simlar to
the fuel |eak preventing neans provided in the fuel pack 20 nenti oned
above. In the power. supply system provided with the by- 15 product
col | ecti ng means havihmresfimte a &4 rticd urencréien ssoebraréugk fgformng type
fuel cell as showmn in FIG 26 is applied to the power generation portion
12, carbon di ®¢ldeqtds?) hyelvsimet qubrttoiget Her, wit h hysboganie gas (H2) by the
vapor reform ng reaction, the aqueous 20 shift reaction and the sel ected
oxi di zati on re&Gedd entderArraly ey et wHire )camr{) )ot ni thevd melbryef or mi ng
portion 210a, and water (H20) produced with generation of electric power
(first electri @SSP Dy Qatd absantidiemohl fieand,i amd chien ol treguat i ons
(6) and _25 (7)2 are emtted fromthe power generation portion 12 as the
by-produéts. Leg hye REQPT AiTod dPeqidiy) gemminetias By af f ect on
the device, it is 2.0 0_26; 2006 217 emtted to the outside of the power
supply system &3P 45on 08 1S Wisb sitartthe chork heh ekt ey i hareh 1 west e r

is filled in the collection holding portion 21, or the
structure provided with collected material leak
preventing means such as a control valve which closes
10 by the internal pressure of the collection holding
portion 12 or the physical pressure or the like of,
€.g., a spring, as similar to -the fuel leak preventing
means provided in the fuel pack 20 mentioned above.
In the power supply system provided with the by-
15 product collecting means having such a structure, when
such a fuel reforming type fuel cell.as shown in
FIG. 26 is applied to the power generation portion 12,
carbon dioxide (CO») generated together with hydrogen
gas (Hz) by the vapor reforming reaction, the agueous
20 shift reaction and the selected oxidization reaction
(chemical equations (1) to (3)) in the fuel reforming
portion 210a, and water (HpO) produced with generaﬁion
of electric power (first electric power) by the
electrochemical reaction (chemical equations (6) and
25 (7)) are emitted from the power generatibn portion 12
as the by-products. However, since carbon dioxide

(COp) rarely has any affect on the device, it is



(H20) or the like is collected by the separation collection portion 17,
supplied to the collection 5 holding portion 21 in the fuel pack ggﬁmT

t hrough the by- product collection path by utilizing the capillary 2006
phenomenon or the like, and reversibly held in the collection holding
portion 21. Here, since the electrochemcal reaction (chem cal equations
-(2) and 10 (3)) in the power generation portion 12 (fuel cell portion)
proceeds at a tenperature of approxinateﬁyr%o to 80C, water (H20)
generated in the power generation portion 12 is exhausted in the
substantially vapor (gas) state. Thus, the separation collection portion
15 17 |iquefi esméhltgdatrat8e EMEZGLCCoMBPotEet oy GruPrdagi e ad idng t he
vapor emtted fromthe power eneration portion 12 or by applying the
pressure and &6parstésciteds BRSELRES -gadrec diforrditey, NatEeAtsol | ecti ng

this conmponent. 20 Incidentally, in this enbodi ment, description has been
given as to théHeRdefhérE th&Sf d&l P fﬁb%ﬁyﬁQGfﬁﬁQa 1%t s applied as

(he, PLrveture, oL e Rouet. cner g on.port on 12 gnd TEaNSL, {0804 s

coll ot an o Bo3BRsl EE-Samonent, (Il MLST) 20 S SIPTAIR |

oLoe 2.0 ST eI medeL b0 e A Scoggalan |5 Vel
phenomenon or the like, and reversibly held in the
collection holding portion 21. Here, since the
electrochemical reaction (chemical equations {(2) and

10 (3)) in the power generation portion 12 (fuel cell
portion) proceeds at a temperature of approximately 60
to 80°C, water (HpO0) generated in the power generation
portion 12 is exhausted in the substantially vapor
(gas) state. Thus, the separation collection portion

15 17 liquefies only a water (H»O) component by, for
example, cooling the wvapor ehitted from ﬁhe power
generation portion 12 or by applying the pressure and
separates it from other gas components, thereby
colleéting this component.

20 Incidentally, in this embodiment, description has
been given as to the case where the fuel reforming type
fuel cell is applied as the structure of the power
generation portion 12 and methanol (CH3OH) is applied
as the power generation fuel. Therefore, separation

25 and collection of a specific component (namely, water)
in the separation collection portion 17 can be

relatively easily realized when the majority of the



exhausted to the outside of the power supply system However, when a

subst ance ot her than nethanol is 5 applied as the power generatiqngmgglmNpr
when a structure other than the fuel cell is applied as the power
generation portion 12, a relatively |arge anount of carbon dioxide (002),
nitrogen dioxi de (NOx), sulfur dioxide (SOx) or the like may be generated
together 10 with water (H20 in sone cases, In such a case, after
separating, for exanple, water as a quu?88fron1any ot her specific gas
conponent (carbon dioxide or the |like) generated in large quantities in

t he separation collection portion 17 by 15 the above-descri bed separation
nmet hod, they &y BEMRIH TGRS oF RNR Wi RAGTZLIN ol S wyFer ofH2D)

20F. s Uescri B G002 AEEONGRABUTS (1o FOWET SUifgt Y16 20 Sybi o t b whi ch
Simce o Ssi on QP A0 86 (RS By G GHucLE Lo PR P DY THESHbner

ol i hg_por L1 of CIE oV IE 1 L T i 0k M H et DRe component
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of the device de. . ihe bl st GOresxpBle 1 ¥alsE); canbecpy event ed.

Al so, by collecting t
power generation portion 12, a relatively large amount

of carbon dioxide (CO3), nitrogen dioxide (NOx), sulfur
dioxide (SOx) or the like may be generated together
10 with water (Hp0) in some cases.

In such a case, after separating, for example,
water as a liquid from any other specific gas component
(carbon dioxide or the like) generated in large
guantities in the separation collection portion 17 by

15 the above-described separation method, they may be held
together or individually in a single or a plurality of
collection holding portions 21 provided in the fuel
pack 20E.

As described above, according to the power supply

20 system to which the by-product collecting means
according_to this embodiment.is applied, since emission
or leak of the by-product to the outside of the power
supply system can be suppressed by irreversibly holding
in the collection holding portion 21 provided in the

25 fuel pack 20E at least one component of the by-product

| generated when generating electric power by the power

generation module 10E, the malfunction or deterioration



pack 20E hol di ng the by-product therein, the by-product can be
appropriately processed by a nethod which does 5 not inpose a burndgnconthe
nat ural environnment, thereby preventing pollution of the natural

envi ronment or global warm ng due to the by-product (for exanple, carbon
di oxi de). The by-product collected by the above-described 10 separation
collection nethod is irreversibly held iQ@- he col | ection hol ding portion
by such an hol ding operation as descri be ith reference to FIGS. 48A to
48C. <Fuel Stabilizing Means> 15 Description will now be given as to fuel

stabilizing nmeans applicable to the power su system according to each
of the foregoi ﬁg Eﬁﬁo&‘?ﬁéﬁ?s AR A0 1 \A%é’rféje"pcgdyctthe({ﬁ%vﬁ’??d@lqﬁl G 59 is a
bl ock di agram showi ng an enbodi nent 0 af, the fuel .stabilizi ans

applicable to Vﬁgeﬁémﬁ?n Eﬁpﬁﬁfv P a2g5¥mrﬁft%9% CEﬁ%%éﬁ%EEiéLnion.

Here, |ike referenc uneral.s denote structures, equivalent to those.in
each of the fo 5gt}§i 28% g%n’%g ?lﬁeﬁc?% %tyﬁgvrr;éb%/u%sq rsrcpr]eirf y]inr{g tg}e obrﬁ thrior?Slctthei r
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preventing pollution of the natural environment or
global warming due to the by-product (for example,
carbon dioxide). |
The by—product collected by the above-described
10 separation collection method is irreversibly held in
the collection holding portion by such an holding
operation as described with refereﬁce to FIGS. 48A
fo 48C.
<Fuel Stabilizing Means>
15 Description will now be given as to fuel
stabilizing means applicable to the power supply system
according to each of the foregoing embodiments with
reference to the d;awings.
FIG. 59 is a block diagram showing an embodiment
20 of the fuel stabilizing means applicable to the power
supply system according to the present invention.
Here, like reference numerals denote structures
equivalent to those in each of the foregoing
embodiments, thereby simplifying or omitting their
25 explanation.
| 'As éhown in FIG. 59, in the power generation

module 10L, the fuel pack 20L and the I/F portion 30L



stabilizing neans applicable to the power supply system according to the
present invention has the structure 5 that a support control valwaZBnmﬁbgh
detects the charged state (a tenperature, a pressure and others) of the
power generation fuel FL charged in the fuel pack 20L and stops supply of
t he power generation fuel FL fromthe fuel pack 20L to the power
generation nodule 10 10L (the sub power supply portion 11 and the power
generation portion 12) when the charged s?gge exceeds a predeterm ned

t hreshol d value and a pressure control valve 26 which detects the charged
state (a tenperature, a pressure and others) of the power 15 generation
fuel FL in thehfydndpadie Z0Ir utd xohtarsl stundilel ehargini baateo tthese in
predeterm ned stabilized state are provided in any one of the |I/F portion
30L and the f&8ChpRLk BIEL 3RV TARACHRSA 2P HLReRES exltp| &Yl The suppl y
control valve 25 |s _automatically E)rZILO,actuated when a tenperature of the
power generat i S’ﬁalbfl&élulf‘@ A Ge AR TP FRuet© phitk ROHe T netkess heyihd a

predeterm ned threshaold valye, and shuts, off supply of the power
T3 Nh &G &3\6 e 5t .l“‘tﬁ}htclr@‘?é%/@? theistpissitie to

generation fuef“FLH _ _
excel lontl v abitit e S0t 1ol MLy, by | goes, Wizn. & pressure i Lhe
generati on, fuekyloncd 4.0t T2 W 22k P T 1B, cERAT B 080 o Vel Ve

the power generation fuel FL charged in the fuel pack

20L and stops supply of the power generation fuel FL

from the fuel pack 20L to the power generation module

10 10L (the sub power supply portion 11 and the power

generation portion 12) when the charged state exceeds a

predetermined threshold value and a pressure control
valve 26 which detects the charged state (a
temperature, a pressure and others) of the power

15 generation fuel FL in the fuel pack 20L and controls
the charged state to a predetermined stabilized staté-
are provided in any one of the I/F portion 30L and the
fuel pack 20L (the fuel pack 20L in this example) .

The supply control valve 25 is automatically

20 actuated when a temperature of the power generation
fuel FL charged in the fuel pack 20L increases beyond a
predetermined threshold value, and shuts off supply of
the power generation fuel FL to the fuel fed path.
Concretely, it is possible to excellently apply the

25 control valve which closes when a pressure in the fuel
pack 20L increases with increase in temperature of the

power generation fuel FL.



20L i ncreases beyond a predeterm ned threshold value wth increase in
tenmperature of the power generation 5 fuel FL charged in the fuef Opeck »gpL,
and reduces the pressure in the fuel pack 20L. Concretely, it is possible
to excellently apply the pressure rel ease valve (release valve) which
opens when the pressure in the fuel pack 20L increases. 10 As a result, for
exanple, with the power supply system being attached to the device DVC,
when the tenperature or the pressure in td4%d fuel pack 20L increase due
to, e.g., generation of heat involved by electric power generation in the
power generation 15 nodule 10L or driving the |oad of the device, the
operation for stoppihgrsbpplytbe phespower cgererdt vaiveudlé Els or the
operation for releasing the pressure is automatically carried out, thereby
stabi | i zi ng t héLkIeayeed bt 4t eCbpatpd pbaer ageresatuirenifhueheFtne20pdkén, in
t he overall operation of the above- described power supplﬁ system (see FI G
54), in case of*Ohel?oF?? PGSt RBYBPEr &t PERIRGLIBEALE hjrephohd pewer supply
system the operation control,gortion 13 makes reference to the operation
state of the sUppiy TORETaFe 28N EPURe8t HReaaabE, PRYRAEI generatiappl v

state of the r neration fue], FL_fromthe fuel pack 20L, makes
judgnentfipon @ﬁ%?%egﬁt% aﬁ%ﬁgrlﬁe%%?aFP8 PBS& B LvsgédorédGC?szébe 222
normal |y suppli t her ter execute he above- descri bed operation.
Here, when Sru”é#%siggéugglgﬁéfguef pack EOE. éoncrete?y, 1t 1s

possible to excellently apply the pressure release

valve (release valve) which opens when the pressure in

the fuel pack 20L increases.

10 As a result, for example, with the power supply

system being attached to the device DVC, when the
temperature or the pressure in the fuel pack 20L
increase due to, e.g., generation of heat involved by
electric power generation in the power generation

15 module 10L or driving the load of the device, thé
operation for stopping supply of the power generation
fuel FL or the operation for releasing the pressure is
automatically carried out, thereby stabilizing the
charged state of the power generation fuel FL.

20 Then, in the overall operation of the above-
described power supply system (sée FIG. 54), in case of
performing the operation for starting up the power
supply system, the operation control portion 13 makes
reference to the operation state of the supply control

25 valve 25 in advance, namely, the supply state of the

power generation fuel FL from the fuel pack 20L, makes

judgment upon whether the power generation fuel FL is



the power generation fuel FL is detected i.rrespective of the op%r tion for
stabilizing the charged state of 5 the power generation fuel FL fla & 2006
above-descri bed fuel stabilizing neans (the pressure control valve 26 in
particular), the operation control portion 13 outputs to the controller
CNT included in the device DVC information concerning the charging error
of the 10 power generation fuel FL, and inforns a device DVC user of this
error. Furthernore, in the overall operatf£d8d of the above-described power
supply system (see FIG 54), in case of continuing the steady operation
(feedback 15 control) of the power supply system the operation control
portion 13 seqdé@ifad]ly SHkesl abf aehcenepea flter opeeation shatabofet he
supply control valve 25, nanely, the supply state of the power generation
fuel FL from GRS FIAeDRAELFILLCTherfiehhervieut idtoff sappsyrpivthe 20
power generation fuel FL is detected or when sudden drop of the |oad drive

electric power 1§ B FedTETBCEOT sTheteivels adetoet¢datr BesRRCE hY®r nat i on

irrespective of. the stabili.zing operation by the fuel stabilizing means
(the pressure &onttHl QERAATLSE %%ﬁ??k&hﬁaﬁ%g 251% Hehdperat Pbate o r ol

portion %3 out puts ir‘l’}‘eorrraetion concerni ng. @ char gi error of the power
generatidn fuel FEYE T K tortr ol e’fuﬂ\r?lg‘rl‘ 3&3{ uﬂ%% ‘{go‘ﬁﬁe GeeFtRe2 000 T
2000 oty VO, A A AL AL SN S SLLRL: e Bt 1
in particular), the operation control portion 13
outputs to the controller CNT included in the device
DVC information concerning the charging error of the
10 power dgeneration fuel FL, and informs a device DVC user
of this error. |
Furthermore, in the overall operation of the
above-described power supply system (see FIG. 54), in
case of continuing the steady operation (feedback
15 control) of the power supply system, the operation
control portion 13 sequentially makes reference to the
operation state of the supply control valve 25, namely,
the supply state of the power generation fuel FL from
the fuel pack 20L. Then, when shutoff of supply of the
20 power generation fuel FL is detected or when sudden
drop of the load drive electric power to the device DVC
is received as the load drive information irrespective
of the stabilizing operation by the fuei stabilizing
means (the pressure control valve 26 in particular),
25 the operation contrel portion 13 outputs information
concerning a charging error of the power generation

fuel FL to the controller CNT included in the device



supply systemwith the high reliability which rapidly detects o;cblrr?nce
of deterioration of the power 5 generation fuel FL due to an errdr FET
charging conditions (a tenperature, a pressure and others) of the power
generation fuel FL in the fuel pack 20L, an operation error (for exanple,
an out put voltage defect) in the power generation nodule 10L or | eak of
the power 10 generation fuel FL fromthe %ggl pack 20L to the outside of
t he power supply system 301, and assures safety of the power
generation fuel FL having the conbustibility. Description will now be
given as to an% ot her fuel_ 15 stabilizing nmeans apgl icable to the power
suppl y syst em P¥EeoPdtng EOIEScR SeHiRe dblvelsRis @ be endoteents with
reference to the dr%rvgeng. FI 60, .is. a bl ock di aT?ram show ng an enbodi nment
of fuel stabilizing tednd Sbitircabt et PIFRt O BT QVibPEytRG PR
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e I s R L
:Am or mat ;ogoﬁfggggfgiis@sbqtaW%Q&%%r a P L SYSTEM gk L e gevice to
the power generation fuel FL in the fuel pack 20L, an
operation error (for example, an output voltage defect)
in the power generation module 10L or leak of the power
10 generation fuel FL from the fuel pack 20L to the
outside of the power supply system 301, and assures the
safety of the power generation fuel FL having the
combustibility.
Description will now be given as to any other fuel
15 stabilizing means applicable to the power supply system
according to each of the above—described-embodiments
with reference to the drawing.
FIG. 60 is a block diagram showing an embodiment
of fuel stabilizing means applicable to the power
20 supply system according to the present invention.
Moreover, FIG. 6l is a view showing a start-up
operation state of the power supply system according to
this embodiment, and FIG. 62 is a view showing the stop
operation state of the power supply system according to
25 this.embodiment. Here, as similar to the second to

fourth embodiments mentioned above, although

description will be given on the case where



systemis connected, it is also possible to apply the structure in which
any special notification is not 5 carried out between the power UppECY 2005
system and the device (the structure explained in connection with the
first enmbodinent). In addition, like reference nunerals denote structures
‘equi valent to those in each of the foregoing enbodi nents, thereby
sinplifying or 10 omtting their explanation. As shown in FIG 60 in the
power generation nodule 10M the fuel pgg% 20L and the I/F portion 30L
having the structures and functions equivalent to those in each of the
above-described epbodi nents, the fuel 15 stabilizing means applicable to
the power supfiPISi et cbrEPagatborhespreséhtednbettesn hhs pheer
structure that a su8$lg contral val ve 25 which detects a charged state (a
tenperature, & PrESSuFEeErl dtfeFRy 9FViRE CRoWBE CHehBPaPPBRTT GEPPEY

charged in the fuel pack 20L 20 and, stops supply of the power _generation
fuel FL from %%ﬁa?muﬂspﬁﬁﬁpﬁﬁEeao fﬁelgoﬁgngBHéﬁépﬁSntﬁnéBPéYIEN@ (the

Char bed st at o nguet i, RN CRRh adhBRE TAras ah A prtsur e

charged state ‘exceeds a ~pre erm

control 25 val V. f%%at&&p g@%ﬁ&&ﬁ Eﬂg égﬁégeguﬁég&eﬁ&%F%%?ﬁgg?éeture, a

pressure and other t he power gene ron F pack 20L
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fuel pack 20L first embodiment). In addition, like reference
numerals denote structures equivalent to those in each
of the foregoing embbdiments, thereby simplifying or
10 - omitting their explanation.

As shown in FIG. 60 in the power generation module
10M, the fuel pack 20L and the I/F portion 30L having
the structures and functions equivalent to those in
each of the above-described embodiments, the fuel

15 stabilizing means applicable to the power supply system
according to the present invention has the structure
that a supply control valve 25 which detects a charged
state (a temperature, a pressure and others) of the
power generation fuel FL charged in the fuel pack 20L

20 and stops supply of the power generation fuel FL from
the fuel pack 20L to the power generation module 10M
(the sub power supply portion 11 and the power
géneration portion 12) when the charged state exceeds a
predetermined threshold value and a pressure control

25 valve 26 which detects the charged state (a tempera-
ture, a pressure and others) of the power géneration

fuel FL in the fuel pack 20L and controls the charged



(the fuel pack 20L in this exanple). The supply control valve 25 s
automatically 5 actuated when a tenperature of the power genera@i%ﬁCTf%NQ
FL charged in the fuel pack 20L increases beyond a predeterm ned threshold
val ue and shuts off supply of the power generation fuel FL to. the fuel
f.eed path. Concretely, it is possible to excellently apply a check 10

val ve which cl oses when a pressure in the fuel pack 20L increases with
increase in tenperature of the power genéfation fuel FL. The pressure
control valve 26 is automatically actuated when a pressure in the fuel
pack 20L increases 15 beyond a predeterm ned threshold value with increase
i n tenperat ur e SR tehd AR T i nsrt faied b IFLL zddhrgfent ¢ rere herduedegack
20L, and reduces the pressure in the fuel pack 20L. Concretely, it is
possi bl e to exd® B&t 10 fplihe riefartel ol His eandl the (Fee bageck al Vi)
whi ch 20 opens when the pressure in the fuel pack 20L increases. As a
result, for exafr?ﬂee,ft‘iﬁ%t P %U%Hv\/e’rn Suppt yeXaWRk®Im bei ng attached to the
devi ce DVC, when a . enperature or ressure_in the fuel pack 20L

a
i ncreases due to, e.d.¢ UYSMRTAtTIH T hERtVE ol YR B BYODBE sFaLiYi ¢ power

generatign in.t ener.ati on dule 10M.or driving the | oad of the
devi ce, tghe oﬁgﬁélt%&\gﬁc{ f‘%}e%taoptp?mrPgerg{?p‘ﬁ%/ %€ tHe ROt RYAtIYH 2 00 0

T 2006 226 fuel AL @1 4hs rthgHgf L&le Si the pressure is

. ue

aut omatically carried out’ 4ﬁer% y autéﬁﬁ} 6?%@ 261 e teases Beyond a
predetermined threshold value and shuts off supply of
the power generation fuel FL to the fuel feed path.
Concretely, it is possible to excellently apply a check

10 valve which closes when a pressure in the fuel pack 20L

increases with increase in temperature of the power

generation fuel FL.
The pressure control valve 26 is automatically
actuated when a pressure in the fuel pack 20L increases
15 beyond a predetermined threshold value with increase in
temperature of the power generation fuel FL charged in
the fuel pack 20L, and reduces the pressure in the fuel
pack 20L. Concretely, it is poésible to excellently
apply a pressure release valve (release valve) which
20 opens when the pressure in the fuel pack 20L increases.
As a result, for example, with the power supply
system being attached to the device DVC, when a
temperature or a pressure in the fuel pack 20L
increases due to, e.g., generation of heat involved by
25 electric power generation in the power generation
module 10M or driving the load of the device, the

operation for stopping supply of the power generation



stabilizing the charged state of the power generation fuel FL. 5 |

power supply system having such a
control equival ent

n the

structure, basically, the opera PdfT 2008
to that of the above-descri bed second enbodi ment

(i ncluding the case where the operation control in the first enbodinent is

substantially executed in parallel) 10 can be applied.

the following operation control which is characteristic of this
enbodi nent can be applied. In the start-ug2éperation in the overal

operation

(see FIGS. 27 and 34) described in connection with the

In addition to this,

15 first

or second enbodi ment, when the operation control portion 13 detects a
change in vol t aigee bf Fh her stippl greedetoni Eoponeteshinyghhthpresktageis
moni toring portion 16, or when the operation control portion 13 receives
the | oad drive 3HiGidat Fohl whEhriedi oftor nelde feloyn atieondflonshyr ol | er CNT
i ncluded in the devjce DVC which requests supply of electric power,
contF AP Pbt 11 e neh@soe@r ekeheecf othtieroperagenarasiane of

operation

t he supply cont

val ve 25, nanely, the supply state of the power

ol
generation fuelg$$;f mthe 25 fuel pack 20L before the operation f

out putti

for starting up the
S104 or S204),
power generati

10

15

20

25

to the start-up control rtion 15 an operation control
1 D
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to that of the above-described second embodiment

t he

or
si gnal

. Hr EYDheR2NavEng sughogos 227 (steps
AL ABKES, | HOGEDE) PPO, INSLher s (e sharged state, of the

(including the case where the operation control in the

first embodiment is substantially executed in parallel)

can be applied. In addition to this, the following

operation control which is characteristic of this

embodiment can be applied.

In the start-up operation in the overall operation

(see FIGS. 27 and 34) described in connection with the

first or second embodiment, when the operation control

portion 13 detects a change in voltage of the supply

electric power through the voltage monitoring portion

16, or when the operation control portion 13 receives

the load drive information which is informed from the

controller CNT included in the device DVC which
requests supply of electric power, the operation
control portion 13 makes reference to the operation

state of the supply control valve 25, namely, the

supply state of the power generation fuel FL from the

fuel pack 20L before the operation for outputting to

the start-up control portion 15 an operation control

signal for starting up the power generation portion 12



normal (or whether the power generation fuel can be supplied to_.the power
generation portion 12). 5 Based on the operation state of the squlﬁCszm
control valve 25, when the operation control portion 13 determ nes that
the charged state of the power generation fuel FL is normal and the power
generation fuel can be supplied to the power generation portion 10 12, it
executes the start-up operation (steps S104 to S106 or S204 to S206)
described in connection with the first ok23econd enbodi nent nentioned
above, generates the load drive electric power by the power generation
portion 12, and supplies predeterm ned supply electric 15 power to the
device DVC. As &Heite inl ¢ @r 6320 baseshadmd kes opedahént spahewhefhéhe
supply control valve 25, when the operation control portion 13 determ nes
that the charged'StHEFHI T Dowerteneswe s opeferst Foni SuabnbLmas  and
supply of 20 the OVfI’ generation fuel to the power generation portion 12
is shut off (mﬁé#f%? hetgi'HRE B¢ brths pPeteceryration nfeehscahebeont rol | er
CNT in the device .DVC of start-up error sjgnal based on the charging
error as power g9 orf o "?aﬁ‘?‘ﬁfigﬁrﬁﬁtﬂ% RO¥olem 23) t he terni nal
portion ELx. In the steady operation in the overall operation (see FIGS.
27 and 34) described®3%° o%%e%??O%P%f?%l?%es§a©eooﬁ theoperpescentsel or

second enbodi ment,, .t o] atign control. portion 13 sequentially nonitors
t he operation S G Riléh ' ehle “SPerat iod Contro portion 13

determines that the charged state of the power

generatioﬁ fuel FL is normal and the power generation

fuel can be supplied to the power generation portion
10 12, it executes the start-up operation (steps S104 to

S106 or S204 to S206) described in connection with the

first or second embodiment mentioned above, generates
the load drive electric power by the power generation

portion 12, and supplies predetermined supply electric

15 power to the device DVC.

As shown in FIG. 61, based on the operation state
of the supply control valve 25, when the operation
control portion 13 determines that the charged state of
the power generation fuel FL is abnormal and supply of

20 the bower generation fuel to the power geheration
portion 12 is shut off (when a cﬁarging error is
detected), it informs the controller CNT in the device
DVC of a start-up error signal based on the charging
€rror as power generation operation information through

25 the terminal portion ELx.

In the steady operation in the overall operation

(see FIGS. 27 and 34) described in connection with the



the supply control valve 25 during the feedback control over thezﬁfggly
electric power. Then, as - shown in 5 FIG 62, when the operation con f " 2006
portion 13 detects an error of the charged state of the power generation
fuel FL irrespective of the pressure releasing operation (stabilizing
operation) by the pressure control valve 26 for stabilizing the charged
state of 10 the power generation fuel FL in the fuel pack 20L, it shuts
of f supply of the power generation fuel t@28he power generation portion 12
by outputting to the output control portion 14 an operation control signal
for stopping generation of electric power in the power 15 generation
portion 12, andSiVp<LE heeponkrenesdimentn thpeoptranioh thatpewer
generation portion 12. A%so, t he operation control portion 13 stops
heating by the PHeatdt ¥ rS%fé%?rmaaflrhgm@mt@naotherm‘:eraesaoni shater of

produci ng hydraqgen, and inforns the controller CNT in 20 the device DVC of
an error stop g%benaﬁufjdg]s%oc?fht]f% vahat gf ngdeFipg bheshaedbankotohheol

per at i on | nf or G O HGUGRY (H T GF T rePBr (1 BRCEL KRS Ashaumebal 1. 11 is
Gener at an fuel” B Ghle AL (Groett e CRAF G RgoebRaphi dhcaghects
gener at i on fuel EL Tt e 1e e Ibi CERE GHEr oRe oRevEF rF e P L eRampl e,
a vol tage defectudf dihe SUNdctive of the pressure releasing
operation (stabilizing operation) by the pressure
control valve 26 for stabilizing the charged state of
10 the power generation fuel FL in the fuel pack 20L, it
shuts off supply of the power generation fuel to the
power generation portion 12 by outputting to the output
control portion 14 an operation control signal for
stopping generation of electric power in the power
15 generation portion 12, and stops the power generation
operation of the power generation portion 12. Also,
the operation control portion 13 stops heating by the
heater for facilitating the endothermic reaction for
producing hydrogen, and informs the controller CNT in
20 the_device DVC of an error stop signal based on the
charging error or shutdown of the operation of the
power generation portion 12 as the power generation
operation information through the terminal portion ELX.
As a fesult, it is possible to avoid occurrence
25 of, e.g., deterioration of the power generation fuel FL

due to an error of the charging conditions {a

temperature, a pressure and others) of the power



el ectric power) in the power generation nodule 10Mor |eak of the power
generation fuel FL fromthe fuel pack 5 20L to the outside of thezﬂom%ﬁ?wﬁ
supply system 301. Also, it is possible to notify a device DVC user of

i nformation concerning the charging error and urge to take appropriate
measures such as inprovenent of the device using environnent or

repl acenent of the power 10 supply system_ _Therefore, the highly reliable
power supply system which assures the sa?@@y of the power generation fuel
FL having the conbustibility can be. provided. In regard to the by-product
collecting nmeans, the .15 resjdual quantity detecting neans and the fuel

st abi | i zi ng neéﬁ%?eﬁﬁ?%%%g%u s%?ib@i%ﬁehgge%eﬁﬁcﬁi@ghr 8n phereasenwhere
they are indivqugééy Egplied tg t he f?re oin% enbodi ments, the present
invention is not - Fest I Tct ST et . VPL tAgeneedretsof otBay SHRRE Yt hey 20

can be appropriat I and an_arbitrary conbined -use can be
applied.pgccgrllﬁgég%ffﬁﬁgégg% '8 %%%SPBW8I 9%“?5??%8? PREHSGel 0¥, 97, | oad
to the environ Tol=Ts stem acgcordin 0 the present

i nvention, theq§%§§g§fggﬁ€é$5|on %#??%%E%é?,?Fﬁg Egegﬁggc%HFoEHﬁEiBﬁ?kthe
safety, d ot . i ; Sj h app! i cabl o the power
supplg 2@8 OCTh%I:?L)%O %%%%lﬁn?gﬁgo%%nggﬁga%QS%%%ggﬁf%?ﬂvgﬂ ron w IOI
now be deSCHlxxgdwtikrfgfgégggbig ﬁgengE§%&ngsdevice DVC user of

information concerning the charging error and urge to
take appropriate measures such as improvement of the
device using environment or replacement of the power
10 supply system. Therefore, the highly reliable power
supply system which assures the safety of the power

generation fuel FL having the combustibility can be

provided.
In regard to the by-product collecting means, the
15 residual quantity detecting means and the fuel
stabilizing means, although description has been given
on the case where they are indiVidually applied to the
foregoing embodiments, the present invention is not
restricted thereto. It is needless to say that they
20 can be appropriately selected and an arbitrary combined
ﬁse can be applied. According to this, it is possible
to further improve, e.g., load to the environment of
the power supply system according to the present
invention, the energy conversion efficiency, the use
25 conformation, the safety, and others.

<Outside Shape>

Outside shapes applicable to the power supply



FIGS. 63A to 63F are views showing concrete exanples of the outside shape
applicable to the power 5 supply systemaccording to the present20 0CT 2006
invention, and FIGS. 64A to 64C are views show ng the outside shapes
applied to the power supply systemaccording to the present invention and
t he correspondence rel ati onship between such shapes and the outside shapes
of the 10 general - purpose chem cal cell. In the power supply system having
t he above- described structure, as shown £A0FIGS. 63A to 63F respectively
for exanple, the outside shape with the fuel pack 20 being coupled with
t he power generation 15 nodule 10 through the I/F portion 30 or these
nmenbers bei ng SYHTEH AP LTI (it eldh ¢ P osened Soverst ton havel thew et si de
shape and di nensi ons equi val ent to any of circular cells 41, 42 and 43
which are in h d?&g’ew%é“ JeamnGRIrppse b engeel | is C(r)]nf ormng to
r 20 internati standards_or cells having a special shape
gLEnOC|rcular cellsﬁq%%; fankP 4%° Er@%%nYh@Wﬁt%hQW%%g gpapdards of these

cells. Also, out5|de eis nfigured in such a manner electric
power (first a%%an?ecoEéa <& r?“btspldg% Oh: eaﬁé%ojﬁ’o?‘zﬁ/loﬁ? h'@‘z ?Ebe PRVEST 25
supply pertion I ener a

above- degcrl begj%}g\(/i\é’rts %ﬁ%r ation rﬁ‘ﬁtﬂﬁ ﬁb%@zrfe%ﬁt?hgz%ﬁtz?%ﬁﬁst 2]?
positive (+) a@qG@eg%%é&V%o( 6)4(12 aor P ele L8 owing eecoétsfde shapes
each of the illustrated cel

applied to the power supply system according to the
present invention and the correspondence relationship
between such shapes and the outside shapes of the

10 general-purpose chemical cell.

In the power supply system having the above-

described structure, as shown in FIGS. 63A to 63F -
respectively for exaﬁple, the outside shape with the
fuel pack 20 being coupled with the power generation

15 module 10 through the I/F portion 30 or these members
being integrally configured is formed so as to have the
outside shape and dimensions equivalent to any of
circular cells 41, 42 and 43 which are in heavy usage
as general-purpose chemical cells conforhing to JIS or

20 international standards or cells having a special shape
(non-circular cells) 44, 45 and 46 in conformity with
standards of these cells. Also, the outside shape is
configured in such a manner electric power (first and
second electric power) generafed by the sub power

25 supply portion 11 or the power generation portion 12 of-
the above-described power generation module 10 can be

outputted through the positive (+) and negative (-)



Here, the positive electrode termnal is attached to the upper part of the.
power generation nodule 10 5 while the negative el ectrode terningl i%
attached to the fuel pack 20, and the negative el ectrode term nl 0 0Cd 2006
connected to the power generation nodule 10 through the wiring although
not shown. Additionally, a terminal portion ELx which is wound around the
power 10 generation nodule 10 on the side portion thereof in the zonal
form may be provided. When the power suppfyl system 301 is acconmodated in
the device DVC, the internal controller CNT and the term nal portion ELX
are automatically electrically connected to each 15 other, thereby enabling
reception of t§delcdacddr iteemiindflar neft icorch lowident 8l lystidctés aeedl ess to
say that the termnal portion ELx is insulated fromthe positive

el ectrode and tHébP§&gative el ectrode. Specifically, with the fuel pack 20
and the power 20 generation nodule 10 being coupled with each other, for
exanpl e, the power ¢&Fératieh RyoTitiiore tol ewii cdde hee frubhal cicd | at sacipedi ed
(see FIG 19) has %he structure that the fuel electrode 211 of the fuel
cel | portion 2F6hthe UBPELt PAEdl 13 EdnaawaY (I ndra hbgatiaduld e r ode 25
term nal ;and th@. ir ﬁlectrode 212 is electrically connected to the

posi tive el ect " t &P RSS2 TRYA Rt Tade, teEmiciak ol 3 hattdahen fad  and

external conbustion 2.0 O 2006 . 232 engines of, e.g., a gas conbustion
engine or a ro?&Fy%ug%gPﬁggéﬁg’cﬁﬁﬂ e M99 thee polestrpdrrtroringl | i zi ng

is connected to the power generation module 10 through
the wiring although not shown. Additionally, a
terminal portion ELx which is wound around the power

10 generation module 10 on the side portion thereof in the
zonal form may be provided. When the power supply
system 301 is accommodated in the device DVC, the
internal controller CNT and the terminal portion ELx
are automatically electrically connected to each

15 other, thereby enabling reception of the load drive
information. Incidentally, it is needless to say that
the terminal portion ELx is insulated from the positive
electrode and the negative electrode.

Specifically, with the fuel pack 20 and fhe power

20 generation module 10 being coupled with each other, for
example, the power generation portion to which the fuel
cell is applied (see FIG. 19) has the structure that
the fuel electrode 211 of the fuel cell portion 210b is
electrically connected to the negative electrode

25 terminal and the air electrode 212 is electrically
connected to the positive electrode terminal. Further,

in a structure that internal and external combustion



el ectromagnetic induction or the like (see FIGS. 21 to 23), or in2t e
power generation portion to which a 5 tenperature difference power 0CT 2006
generator or an MHD power generator is applied (see FIGS. 24 and 25),
there is provided the structure in which the output term nal of each
power generator is electrically connected with the positive electrode
termnal and the negative electrode 10 termnal. Here, concretely, the
circular cells 41, 42 and 43 are in heavy3dsage as a conmercially
avai |l abl e manganese dry cell, an alkali dry cell"a nickel- cadmumcell, a
lithiumcell and others and have the 15 outside shape of, e. g., a cylinder
type with whi cRPTEIRS dthi <9 car® e ¢eybiatipoagngype: ofl & r684)y a
button-like type used in wist watches and others (FIG 63B), a coin-like
type used in cAMEFdE 3% AR bt Ebobke BAWe bt Bererd Eo G uBB8Lizbngt he
like. 20 On the ,other hand, concretely, the non-circular cells 44, 45 and
46 have the oufgfﬁél§mﬁﬁ?%ﬁl%1%ﬁ£§ﬁ on sprpkleyhekAhi ehei EIGRdi i dual |y

designed in acgggdance Wi a shape of a device to, be used

conpact camer & dr’ aordiigr} t%}_fhe ST HT &2 tFPG PBBB)OR ah® a%”@hg}égéQSat ype
Govi co o & mob TS praney HE FHEEE PRver Tonetiof B8ar WO REVe ke, 2
05 Le2odt SEETA iy 2 oL P ooy eungh SLRELYTE, o (e
provided the structure in which the output terminal of
each power generator is electrically connected with the
positive electrode terminal and the negative electrode
10 terminal.
Here, concretely, the circular cells 41, 42 and 43
are in heavy usage as a commercially available
manganese dry cell, an alkali dry cell, .a nickel-
cadmium cell, a lithium cell and others and have the
15 outside shape of, e. g., a cylinder type with which
many devices can cope (cylindrical type: FIG. 63A), a
button-like type used in wrist watches and others
(FIG. 63B), a coin-like type used in cameral,
electronic notebooks and others (FIG. 63C) or the like.
20 On the other hand, concretely, the non—circular
cells 44, 45 and 46 have the outside shape of a special
shape type which is individually designed in accordance
with a shape of a device to be used, e.g., a compact
camera or a digital still camera (FIG. 63D), an angular
25 type corresponding to reduction in side or thickness of

a portable acoustic device or a mobile phone

(FIG. 63E), a flat type (FIG. 63F) or the like.



suppiy system according to this enbodi mrent can be realized as a mcrochip

of the mllineter order or 5 mcron order or as a mcroplant by a§¢l9tngmm
the existing mcronmachine manufacturing technique. Further, applying a
fuel cell, a gas fuel turbine or the |like capable of realizing the high

energy utilization efficiency as the power generation portion 10 12 of the
power generation nodule 10 can suppress an anount of the power generation
fuel required for realizing a battery capatity equivalent to (or above)
that of the existing chemcal cell to a relatively small value. 15 In the
power supply systemaccording to this enbodinent, the existing cell shape
shown in the draw ngscédrnbeléyceklsenitssyeridald zéthveiore axangd Qictase
illustrated in FLGS. 64A and 64B, it is possible to provide the structure
that the outsi defdFR@nBPEAL(gBReTr20ionamoldelea L0emguntieal amd thedippmeter Da)
when the fuel pack 20 is coupled with the power generation nodule 10 or
when they are | ntRYH¥l FYSEBRSEFEQEEdNBetomtd iss ehdrdimealt! yagquieval ent t o

t he outsi de shape Efor exanpl e, a length Lp and _a dianeter Dp) of such a
25 general-purpggﬁ_%ﬁ%ﬂiﬁilac@FFrﬁ?hég ShokAci ALRLEmeseC. ondeai dent al | vy,
FIGS. 64A to 64Cionlx cggceptually show the rel ati onshi p between the
attachable and 2'9°8"0°79%008" 2342 JBLSERRBPBtsPYUEPRAY iGN tthe power supply

system aCCOfdiQQiggiﬂgemfé§8ﬁgéhkggeﬁgh% agggggkgn%echnique.
Further, applying a fuel celi, a gas fuel turbine or
the like capable of realizing the high energy
utilization éfficiency as the power generation portion

10 12 of the power generation module 10 can suppress an
amount of the power generation fuel required for
realizing a battery capacity equivalent to (or above)
that of the existing chemical cell to a relatively

~small value.

15 In the power supply system according to this
embodiment, the existing cell shape shown:in the
drawings can be excellently realized. For example, as
illustrated in FIGS. 64A and 64B, it is possible to
provide the structure that the outside dimension (for

20 example, a length La and a diameter Da) when the fuel
pack 20 is cdupled with the power generation module 10
or when they are integrally constituted becomes
substantially equivalent to the outsi&e shape (for
example, a length Lp and a diameter Dp) of such a

25 ' general-purpose chemical cell 47 as shown in FIG. o64cC.

Incidentélly, FIGS. 64A to 64C only conceptually

show the relationship between the attachable and



rel ati onshi p) and the appearance shape, and a concrete electrode structure
and others are not taken into 5 consideration. The rel ationship dt REEr08she
attachabl e and detachabl e structure of the power generation nodule 10 and
the fuel pack 20 and the el ectrode structure when each cell shape is
applied to the power supply systemaccording to the present invention wll
be 10 described in detail in connection with the |ater- described

embodi ment. Furthernore, each illustrated2ddtside shape is only an exanple
of the chemical cell which is comercially available in conformty with
standards in 15 Japan, or attached to a device and distributed or is on

the sale. Only rirachable rsfcruetlirexafptbe powahi shppilye spsesant i nvention
can be applied is showmn. That is, outside shapes. applicable to the power
suppl y system3ccOr¢ing o the present inventien déchepltthgn 20 the above
concrete exanples may be adopted. For exanple, such outside shapes match
with shapes of TTHem T HR) |PAnFRR aPeearshFebahaReer 28 Bheosaretear ound
the world or chemcal cells which will be put into practical use in
future, and it § e%%‘ﬁ? s t{%c%%§e2%“?hSFhgﬁBsérSUP§£d5a§ﬁ8pé§t@an be
designed5§o as 1o I tQQ wth the eleﬁt£lcalhcha acteristic. Detaijled
description wi | TOHoW e ot ¥&h a5 ¢ of that2°85REBTO9686 255 BFARFBRRAR p

Eggﬁfgnlghgngi:%ﬁﬁ“ﬁ%ﬁ%&ﬂ%b?@t§€P@Q£§resé%”888rSo8£rtangggﬁﬁoﬂeﬁgég éon
10 and the fuel pack 20 and the electrode structure
when each cell shape is applied to the power supply
system according to the present invenfion will be

10 described in detail in connection with the later-
described embodiment.

Furthermore, each illustrated outside shape is
only an example of the chemical ‘cell which is
commercially available in conformity with standards in

15 Japan, or attached to a device and distributed or is on
the sale. Only part of structural examples to which
the present invention can be applied is shown. That
is, outside shapes.applicable to the power supply
.system éccording.to thetpresent invention other than

20 the above concrete examples may be adopted. For
example, suéh outside shapes match with shapes of
chemical cells which are distributed or on the sale
around the world or chemical cells which will be put
‘into practical use in future, and it is needless to say

25 that those outside shapes can be designed so as to

match with the electrical characteristic.

Detailed description will now be given as to the



fuel pack 20 and the el ectrode structure when each of the above cel

shapes is applied to the power supply 5 system according to thel pr@&Jenigs
invention with reference to the drawi ngs. (First Enbodi nent of Attachable
and Detachable Structure) FIGS. 65A to 65D and FIGS. 65E to 65H are views
10 showi ng the outside shapes of the fuel pack and a holder portion of the
power supply system according to a first enbodi nent of the present

i nventi on when seen from an upper direct4dh, a front direction, a
transverse direction and a rear direction. FIGS. 66A 15 and 66B are views
showi ng the attachabl e and detachable structure of the power generation
nmodul e and t herfhakiopabkpi Retheefokdre ARFIGhallst etrdhctraimPt® this
enbodi ment. Here, like reference nunerals denote structures equivalent to
those in each 8FTPREVESr &oithG E@WﬁﬁxﬁﬁqﬁﬁﬁFlQWmﬁQﬂﬂﬂ%i%&H%H@ﬁﬁ&Eor
omtting their _ explanatign. ho in FIGS. 65A to 65D and FIGS._ 65E to
65H, the powelfu§€tpﬁla§fis§$t @r’iﬁi@i’@rcﬁ TP A% T O reteR Lady Mt gured
to include: a fuel pack 51 _(corresponding to 25 the fuel pack 20). in which
he pover gener e BROFEer a1 SiAERad Mt i Edet erHf R b bho; and a

hol der ortion 52 functiaqnj.n s the power generation nodule 2 0 0 0 T
2006 23810 andSERE PAECGOPTRD L e 0 1S B HB el et s det achahly

di sposed.  Her e, Quhen e el Pagk Fhds 2

(First Embodiment of Attachable and Detachable
Structure) _

FIGS. 65A to 65D and FIGS. 65E to 65H are views

10 showing the outside shapes of the fuel pack and a
holder portion of the power supply system according to
a first embodiment of the present invention when seen
from an upper direction, a front direction, a
transverse direction and a rear direction. FIGS. 66A

15 and 66B are views showing the attachable and detachable
structure of the power generation module and the fuel
paqk in the power supply system according to this
embodimént. Here, like referehce numerals denote
structures eduivalent to those in each of the foregoing

20 empbodiment, thereby simplifying or omitting their
explanation.

As shown in FIGS. 65A to 65D and FIGS. 65E to 65H,
the power supply system according to this embodimenf is
configured to include: a fuel pack 51 (corresponding to

25 the fuel pack 20) in which the power generation fuel is
charged under predetermined conditions; and a holder

portion 52 functioning as the power generation module



transparent degradabl e polyneric case in which the fuel FL is charged and
it is unused, the periphery of the 5 case is covered with a pacKa@C53gfgr
protecting froma degradation factor such as bacteria. Mreover, when
attaching the fuel pack 51, as will be described later, exfoliating the
package 53 fromthe fuel pack 51 can suffice. In addition, since the fue
pack 51 is a 10 transparent case and an i 9 X 5lc is carved thereon, it 1is
possible to confirma residual quantity 02 ghe see- through fuel. The

hol der portion 52 is configured to generally include: a power generation
portion 52a in which the 15 power generation npdule 10_and the I/F portion
30 having the st% lfd’t%rté“eeqm%/é?%’?ﬁlqrb thatto onEG it TRl Pareght ng

mbodi t ted and [ ti | ectrodg t i nal . FL, i
or ovi ded  an ofBUSENbOF (1 SA5 1 o A Sh WIHEGHT v 6] GETY bR pbf 11 on EL
20 (-) i ovi ded; d ' [ 52c_whi ch i cal
anﬁeét 1 R PO YN B | IOt U o BTG T THEC oppoLbi por T ohBhiy and
ects t| | . | . 2
ol cct rodo 1 or miar e AAeR AL e SRR A RO A D O R power

generat | an portdAlk 528 o M < PRPASP S ROLLL O 52 A0 %gﬁ&eeﬂﬁgtfga%pgti on

52c becomes an acconmmodation position when the fue 51 270 2006
237 is coupl ed.qcthe, hol dot Pordd ons o2 i He! Yeese r fa COMMEXeoPOEL | PRep2d Whi ch

has the elasticity of a spring or the
attaching the fuel pack 51, as will be described later,

exfoliating the package 53 from the fuel pack 51 can
suffice. In addition, since the fuel pack 51 is a
10 transparent case and an index 5lc is carved thereon, it

is possible to confirm a residual quantity of the see-

through fuel.
The holder portion 52 is configured to generally
include: a power generation portion 52a in which the
15 power generation module 10 and the I/F portion 30
-- having the structure equivalent to that. of each of the
foregoihg embodiment are accommodated and a positive
electrode terminal EL (+) is provided; an opposed
portioﬁ 52b to which a negative'electfode portion EL
20 (=) is provided; and a connection portion 52c which
electrically connects the power generation portion 52a
with the opposed portion 52b and electrically connects
the power generation portion 52a with the negative
electrode terminal EL (-). A piercing space SPl
25 surrounded by the power generation pértion 52a, the
opposed portion 52b and the connection portion 52c¢

becomes an accommodation position when the fuel pack 51



| i ke around the contact portion of the opposed portion 52b and has a hole
at the center (see FIG 66A); and a 5 by-product collection patt‘g@Z{mfﬁps
connecting the hole of the convex portion 52d with the by-product supply
path 17a of the power generation nodule 10. Since an index 52h is carved
on the holder portion 52 in place of the index 51c of the fuel pack 51, it
is possible to 10 confirma residual quantity of the see-through fuel. At
this nmonent, the index 52h can be easily ¥838ually confirnmed when the
connection portion 52c is not transparent. In the power supply system
havi ng such a 15 structure, as shown in FIG 66A, wth respect to the

space SP1 constis wt@®trIsd ¢ hellppwee ldpnearalt b po? tiohludes; @ heowpposed
portion 52b and the connection portion 52c, the fuel feed port (one end
side) 5la to WRTH 1Me 44N seHpprsys vEllY ec bR BF it heof vl SpBERT 54r jthe

provi ded 20 is brought into contact with the holder portion 52 and this
contact point iSHERtBIMMHEIRE LRtPPorRPRE Poi i LR PRPASFAGPPT Rt s FNL
and FN2 to supgﬁgg t he fuel §? k 51 from whjch Ehe packagg 53 has_ been
removed, and tHe AMENERP SFU SFh Uret hen ekl (PaRkE 54 1 8080 vaRdd 25 and

(st od Lan SCion F2uL0: L6 AN 00058, Boo M Lo 38 20U AR FLG CoB
009 2.0 0.0, T 20080 238 GAI A5t ILANc 1, 99pOsed POLLLER. 520 g e T
path 17a of the power generation module 10. Since an
index 52h is carved on the holder portion 52 in place
of the index 5lc of the fuel pack 51, it is possible to

10 confirm a residual quantity of the see-through fuel.
At this moment, the index 52h can be easily visually
confirmed when the connection portion 52c¢ is not
transparent.

In the power supply system having such a

15 structure, as shown in FIG. 66A, with respect to the
space SP1l constituted by the power generation portion
52a, the opposed portion 52b and the connection portion
52c, the fuel feed port (one end side) 5la to which the
fuel supply valve 24A of the fuel pack 51 is provided

20 is brought into contact with the hoider portion 52 and
this contact point is determined as a supporting point
while using fingers FN1 and FN2 to support the fuel
pack 51 from which the package 53 has been removed, and
the other end side 51b of the fuel pack 51 is swiveled

25 and thrusted (an arrow P9 in the drawing). As a
result, as shown in FIG. 66B, a bottom portion (the

other end side) 51b of the fuel pack 51 is brought into



fuel feed pipe 52f which can be the fuel feed path (FIG 73) pushes down
the fuel supply valve 24A whose 5 posture is fixed by the spring, 2&nﬂnthm
| eak prevention function of the fuel pack 51 is thereby rel eased. Al so,

t he power generation fuel FL charged in the fuel pack 51 is automatically
carried and supplied to the power generation nodule 10 by the surface
tension in a 10 capillary tube 52g (FIG 73 and the fuel feed pipe 52f.
FIG 66B shows the unused power supply s emto which the fuel pack 51
and the holder portion 52 are set. In this drawi ng, the periphery of the
case is covered with the package 54 for protecting froma 15 degradation
factor such asCBHE?EFlﬁlchéﬁetﬁP§°56ﬂeP°r§ﬂﬁﬁl§2§y§P@n¢P§ dged B3C¥ power

supply for a deyice or the |i exf I|at|n t he package 54 can suffice.
Mor eover, if tﬁi %ﬁbaﬁ8ﬁgpogﬁﬁﬁpylBoFgﬁoﬁpff cohdunest %ﬁésfﬂémeBF t Re fuel

pack 51 and const genera g wer _a di,r t fuel cel
or the like, ? ﬁglg égap%BF éggpw ﬁ%g 8§9g§ﬁ 5%& 3 e@t ﬁ&dc§ﬁ di oxi de
may be prOV|de t p he . vi.ci nit r eneration
nodul e 10. |f gesug§&oagé%%§p§$wnp8b £Hei15&65é FEVSngagg Pﬁé S uel as
25 with capa r.th i.ke h S t to b
necessar?ly prng8558 LS %l&ﬁﬁeﬁ tﬁgefgé?lgéékgg% Fg%aégﬁﬁhgﬁapgg%lonthe 2
000 T 2006 233cepaGeoShndng £aupLed %tfist el AU 52, the
power supply systemis configure have the outsi

Also, the power generation fuel FL charged in the fuel

pack 51 is automatically carried and supplied to the

power generation module 10 by the surface tension in a

10 capillary tube 52g (FIG. 73) and the fuel feed pipe

52f. FIG. 66B shows the unused power supply system to

which the fuel pack 51 and the holder portion 52 are
set. 1In this drawing, the periphery of the case is
covered with the package 54 for protecting from a

15 degradation factor such as bacteria. When this power
supply system is used as a power supply for a device or
the like, exfoliating the package 54 can suffice.
‘Moreover, if the sub power supply portion 11 consumes
the fuel of the fuel pack 51 and constantly generates

20 power as with a direct type fuel cell or the like, a
hole 54a for supplying oxygen and emitting carbon
dioxide may be provided to the package 54 in the
vicinity of the power generation module 10. If the sub
power supply portion 11 does not consume the fuel as

25 with a capacitor or the like, the hole 54a does not
have to be necessarily provided.

Here, when the fuel pack 51 is accommodated in the



shape and di nensions substantially equivalent to those of the

above-descri bed cylindrical general -purpose 5 chemcal cell (see F?@SJCTB@Q@G
and 64C). In addition, at this nonent, with the fuel pack 51 being

normal ly accommodated in the space SP1, it is preferable that the other
end side 51b of the fuel pack 51 is pressed wth appropriate force so that
the fuel feed port 51la 10 of the fuel pack 51 can be excellently brought
into contact with and connected with the3%el feed path on the power
generation portion 52a side, and that the other end side 51b of the fuel
pack 51 is engaged with the contact portion of the opposed portion 52b by
usi ng 15 approppiate Spilessidngofugrled wn tdr dére tho lpteav entr ttilben F2yelthgack 51
fromaccidentally coming off the holder portion 52. Specifically, as shown
in FIGS. 66A ar@weBBsuaplyesysferents wecHadwmddr bevappiheed Weativeen a
concave 20 portion at which a by-product fetching valve 24B formed on the
ot her end si deSB&peofNChE SIS iPAck SHP Sitantedlanity vy adreddr &t tWwideect
water or the like as a by- product and a convex portion 52d having the
elasticity of & SpRi RGO 1€ ALLeE daCoid dHe aclo MEAQTr Sdau IO She 25
opposed portion 52h. At this nonment, the by-product fetching valve 24B is
changed gromtﬁgeﬁlll&"&dc at d 566 Ftlﬁ‘é'oéear%cﬁp aéj‘]&)wher{“p WP by & he

convex porti on, .0 OCm'g oofév. 4 52(%, nd it i onnected w.th the
by- product col | g‘&tsl OR™Satrh %’ Q’Fﬁe B\?aprp&'a‘ﬂi:tﬂ gjcflfnrgorﬂotrﬁ‘?lﬁ?’- pr oduct
accommodated in the space SPl, it is preferable that
the other end side 51b of the fuel pack 51 is pressed
with appropriate force so that the fuel feéd port 5la
10 of the fuel pack 51 can be excellently brought into
contact with and connected with the fuel feed path on
the power generation portion 52a side, and that the
other end side 51b of the fuel péck 51 is engaged with
the contact portion of the opposed portion 52b by using
15 appropriate pressing force in order to prevent the
fuel pack 51 from accidentally coming off the holder
portién 52.
Specifically, as shown in FiGS. 66A and 66B, an
engagement mechanism can be applied between a concave
20 portion at which a by-product fetching valve 24B formed
on the other end side 51b of the fuel pack 51 is
arranged in order to collect water or the like as a by-
product and a convex portion 52d having the elasticity
of a spring or the like around the contact part of the
25 opposed portion'52b. At this moment, the by-product
fetching valve 24B is changed from the closed state to

the opened state when pushed up by the convex portion



~collection path 52e can be, therefore, collected in a collection bag 23
provided in the fuel pack 51. 5 As a result, as described on the éubﬂeWIKMG
operation (see FIGS. 27 and 34), electric power (second electric power)

i s autononously generated in the sub power supply portion 11, and the
operating electric power is supplied to at |east the operation control
portion 13 10- in the power generation nnggbe 10. In addition, when the
power supply system according to this enb ment is attached to a
predet erm ned device DVC, a part of electric power generated by the sub

ower suppl rtiaon 11.is supplied as drive electric power 1 controller
glectricho&er$e¥%'fﬂ%géﬁhffbﬁaﬁn 51%&ﬁmdaﬁw TQﬁP%&ﬁ?c%o tHPBugh
t he positive |Gt r-ode t ' _ +),. provided tg the power eneration
por t !Oon 52a an%atecﬁle 5(r?(e‘jeg'at ﬁ&lerg erh%JeéErboé egt tfe %’ﬂ‘a m Et(l}w( l}iy%%\’/g‘d% t Oblt he
opposed portio . L. 0 tion)., Therefore, i _ILs possible to
rggl ize ltohe co%r?pzl%tcﬁgnf:gr?p%{t _?‘le%ee&%(r)rgvegre ’sutplb'?g;e scillfs ’en?%%%‘ﬁé%(gnlrbea easily

handl ed as wi t R dihe GSRET YaPW P ENEM CAL 168! fue'asatpes put side shape

and di nmensions (cylindrical 25 shape 1n this exanple) 'equal or simlar to

those of sthe generals pUrRosg Chedd cadscelbed ad R0 MP%YleBEQEéjcfon power
havi ng the sanme or simlar electrical 2 0 OCT 2006 241 characteristic.

Accordingly, el ey irmgmower7 iy ) appld @dras g opesatdbng &l sctFie pover
to a device
power) 1is autonomously generated in the sub power
supply portion 11, and the operating electric power ‘is
supplied to at least the operation control portion 13

10 - in the power generation module 10. In addition, when

the power supply system according to this embodiment is

attached to a predetermined device DVC, a part of
electric power generated by the sub power supply
portion 11 is supplied as drive electric power

15 (controller elebtric power) to the controller CNT
included in the device DVC through the positive
electrode terminal EL (+) provided to the power
generation portion 52a and the negative electrode
terminal EL (-) provided to the opposed portion 52b

20 (initial operation).

Therefore, it is possible to realize the
completely compatible power supply system which can be
easily handled as with the general-purpose chemical
cell, has the outside shape and dimensions (cylindrical

25 shape in this example) equal or similar to those of the
general-purpose chemical cell, and can supply electric

power having the same or similar electrical



such as an existing portable device as simlar to the general-purpose
chemcal cell. 5 In particular, in the power supply system accor %@Gﬂﬁﬂm
this enbodi ment, when the structure provided with the fuel cell is applied
as the power generation nodule and a material such as the above- descri bed
degradabl e plastic is applied as the fuel 10 pack 51 which is configured to
be attached to or detached fromthe pomQ{ generation portion 52a (power
generation nodule 10) w thout restraint, %% high energy utilization
efficiency can be realized while suppressing the affect (burden) on the

environment. It. 15 is, therefore, possibl.e to.excellently solve problens
such as envirOﬁH@ﬁ?&?egéﬁgéFns 255%5"1 &y@ogﬁﬁﬁﬁﬁﬁf(ﬁoa%Wufﬁﬁd ing

chem cal cell I fill . dis |_.or th ner utilization efficiency.
Addi tionally, g%@%r%%lgmﬁlst (J)C%tehg%;e%\ﬁetrln@uﬁ%ef srﬁéfé)rﬂw% taocc%_r%vrfgcet o this
embodi ment, ST ggen! U8 SPACK:IRL AN pd AN dRly RN U 01 £ £106 4 nyhi ch the
fuel pack 51 is accomobdated ha pi ercing shape wt WO ‘openi ng

portions, the fuel Rack, 3} 2N bedigadi loe;attached to the hol der portion
52 while gripping the opposed side 25 portions of the fuel pack 51 with

fingers ENI and FN21y gagdtiiefatel A% Shdved WUSIRA gy dfom one of the
two opening portions by pushing the fuel pack 51 from 2 0 0T 2006 242

the other one aktcbleingo tepeming RYddidnt ,t ReIED heas Fycank securel y
renovi ng the fuel pack 51. |

provided with the fuel cell is applied as the power
generation module and a material such as the above-
described degradablé plastic is épplied as the fuel

10 pack 51 which is configured to be attached to or
detached from the power generation portion 52a (power
generation module 10) without restraint, the high
energy utilization efficiency can be realized while
suppressing the affect (burden) on the environment. It

15 is, therefore, possible to excellently solve problems
such as environmental concerns caused due to dumping of .
the existing chemical cell or landfill disposal or the
energy utilization efficienéy.

Additionally, according to the power supply system

20 according to this embodiment, since the space SPl on
the holder portion 52 side in which the fuel pack 51 is
accommodated has a piercing shape with two opening
portions, the fuel pack 51 can be readily attached to
the holder portion 52'while gripping the opposed side

25 portions of the fuel pack 51 with fingers FN1 and FN2,

and the fuel pack 51 is thrusted out from one of the

two opening portions by pushing the fuel pack 51 from



(Second Enbodi mrent of Attachable and Detachable Structure) 5 FIGS. 67A to
67C are views schematically showing an outside shape of the fuel2 paggh ofyg
t he power supply system according to the, second enbodi nent of the

, present invention as seen fromthe front direction, the transverse
direction and the rear direction. \Wen the 10 fuel pack 61 is a
transparent degradabl e pol yneric case gglch the fuel FL is charged and
i s unused, the periphery of the case is C% red with a package 63 for
protecting from degradation factors such as bacteria. Further, in case of
attaching the fuel pack 61, as will 15 be described | ater, perforatlng t he
package 63 frorﬁl't%é’tqﬁfelort?a&f 6% A ARFEEIT FRPE FEPRBr etNSFRRE t he fuel
pack 61' is a tran par case and an i ndex 61b carved thereto it is

possi bl e to corftd% %Qéﬂ%ﬁﬁﬂre T e é%% tﬁ?ﬁﬁgﬁ fuel . 20 FIGS.
67D to 67G are vi ews $E tical Ly show pg n outsid e hol der
portion 62 of the po&ecgnggﬁalod Fion % c%?g ?g pﬁggéﬁgaﬁﬂ9ention
as seen fromt )dlrectlon, t he upper dlrectlon, the rear direction
and the lateral direction, and FIGS. 68A 25 and 68B are views show ng the

attachablse and detachgbde ¢$4rugtgHe géetpfepgm§§h9§%g£g%hgpcgﬁgﬁbﬁ%and t he

fuel pack- |n t he power supply system accordi ng 243

embodi nent.  Si nge At dlexs B35k | ¢ C@{é/eﬂJéP ﬁg'@k hok defe BQ@&EOnggly

functioning as the power generation nodul
system-according to the,second embodiment of the

. present invention as seen from the front direction, the
transverse direction and the rear direction. When the

10 fuel pack 61 is a transparent degradable polymeric case
in which the fuel FL is charged and is unused, the
periphery of the case is covered with a package 63 for
protecting from degradation factors such as bacteria.
Further, in case of attaching the fuel pack 61, as will

15 be described later,_perforating the package 63 from the
fuel pack 61 can suffice. Furthermore, since the fuel
pack 61 is a transpafent case and an index 61b is
carved thereto, it 1is pdssible to confirm a residual
quantity of the see-through fuel.

20 FIGS. 67D to 67G are views schematically showing
an outside shape of the holder portion 62 of the power
supply system according to the present invention as
seen from the front direction, the upper direction, the
rear direction and the lateral direction, and FIGS. 68A

25. and 68B are views showing the attachable and detachable
structure of the power generation module and the fuel

pack in the power supply system according to this



10 and the I/F portion 30 in place of the index.61b of the fuel pack 61,

it is possible to confirma residual 5 quantity of the see-throughy fogel sggsAt -
t his nonment, when the connection portion 62c is not transparent, the

index 62d can be easily visually confirned. Here, explanation of

structures equivalent to those in each of the foregoing enbodi nents wll

be sinplified or .10 omtted. FIG 68B shaq an unused power supply system
in which the fuel pack 61 and the holder%gﬁtion 62 are set. The periphery
of the power supply systemis covered with a package 64 for protecting
from degradati%&gfactors sgch as bacteria. Wen the power 15 supply system

is used as a. PORBPIEERbIy GFRESd8Y ¢BYE &%k 1T RIS figt dtfindialser

k 64- o reover,. i f the _sub power supply portion 11
Ponsunes  tho  POoF PR ERe RDE R po ot bttt S o SOt i ¢
ower as wth diLr.ac f uel | or .the .20 |ike, .a hole 644 for_su
gf oxygenWIand ?8] é%tgi %REXE9FC§§ g(r‘:%% ig@i e r?alfcﬁeloéfot\ﬂede]dmfed( 'tﬂé) p?afckagg Y

64 in the ViC%HEtgu@ﬁ EQEkp%wgrigqur%gﬁﬁlﬁﬁgngéiﬁgﬁffgmt5“2§§5@ﬁ3Oﬁgr

supply portion-11 does hot consune the“fu W capaci

| i ke; the hol eq84a+496S oRrOLHE5shav ' ssary rovi , shown in
FIGS. 67A to 6?& the?pgwer susgﬁy%hgggﬁmﬁggdrdiplr#gycthgstEr}ogr%glr%dézlihr%nt is .

configured to 2n@ ©6And@8on2ddrkAchudec a<f URlr RAGH KL ddh i power
- generation fuel 1is charged under predeterm ned conditions; ‘and a hol der
index 62d can be easily visually confirmed. Here,
exXplanation of structures equivalent to those in each
of the foregoing embodiments will be simplified or
10 omitted. FIG. 68B shows an unused power supply system
in which the fuel pack 61 and the holder.portidn 62 are
set. The periphery of the power supply system is |
covered with a package 64 for prbtecting from
degradation factors such as bacteria. When the power
© 15 suppiy system is used as a power supply of a device or
the iike, perforating the package 64 can suffice.
Moreover, if the sub power supply portion 11 consumes
the fuel in the_fuel pack 61 and constantly generates
electric power as with a direct type fuel ceil or the
20 | like, a hole 64a for supply of oxygen and rejection of
carbon dioxidé may be providéd to the package 64 in the
vicinity of the power generation module 10. If the sub
power supply portion 11 does not consume the fuel as
with a capacitor or the like, the hole 64a does not
25 have to be necessarily provided. |
As shown in FIGS. 67A to 67G, the power supply

system according to this embodiment is configured to



portion 62 configured so that the fuel pack 61 can be attached to and
detached fromit without restraint. 5 Here, since the fuel pack 612Hh8CT haggg
structure and function equivalent. to those in each of the foregoing

enbodi nents, thereby omtting its explanation. The hol der portion 62 is
configured to generally .include: a power generation portion 62a in which
the 10 power generation nodule 10 is acco dated and to which a positive
el’ectrode termnal EL (+).is provided; an pposed portion 62b to which a -
‘negative electrode termnat EL (-) is provided; and a connection portion -

62c which e!ectriéﬁk%% co&pe ts tﬁg- ower generation 15 portjion 62a with

t he opposed porti% b fand' < IRt i tal 1y R hed posEt tHenet ¥ on
portion 62a w.th ive electrode termnal EL (-). Here, a- concave
space SP2 surroluSE er%erg}.%pﬁnéjeorpﬁorseecfitpeol?r?li%%én@"dg‘hhé?%‘u'e %%%n%ckﬁ‘?]o‘%?r
portion 62c is 0 [ 0si t..0 e he, fuel, pack 61 .is
coupled. In th pgagglg%gg%§hg'§§%ﬁfﬁ%%ﬂ%5ﬂéﬁgﬁga%u% REehirat " fown in

FIG 68A when Jihe dHie] RAGkh Phedardd 1A NiO %?ﬁ'gﬁe%gﬁafg{'?t | tut ed

by the power generation portron 62a; the oppose and the 25

connect i @n por e 626 f oW RAQ1 pdde ¢l ayi Hg)nahi f’ucp%% gifg a fuel

feed port 6la of the fuel pack 61 from which the package is renoved

into contact witthctidr) Ll vh120(6 t24hddtel id eatd-padh Ofe t AEr POYEL
‘generation portion 62a side, the fuel pack 61 is accommbdated in t%e space

SP2 embodiments, thereby omitting its explanation.
The holder portion 62 is configured to generally

include: a power generation portion 62a in which the

10 power generation module 10 is accommodated and to which
a positive electrode terminal EL (%) is provided; an
opposed portion 62b to which a negative electrode
terminal EL (-) is provided; and a connection portion
62c which electrically connects the power generation

-15 portion 62a with the opposed portion 62b and
electrically connects the power generation portion 62a
with the negative electrode terminal EL (-). Here, a .
concave space SP2 surrounded by the opposed portion 62b
and the connection portion 62c is an accommodation

20 position when the fuel pack 61 is coupled.

In the power supply system having such a

structure, as shown in FIG. 68A, when the fuel pack 61
is fitted into the space SP2 constituted by the power
generation portion 62a, the opposed portion.62b and the

25 connection portion 62c (arrow P10 in the drawing) while
bringing a fuel feed port 6la of the fuel pack 61 from

which the package 63 is removed into contact with a



as shown in FIG 68B, and the | eak prevention function of the fuel pack 61
rel eased. In addition, the power 5 generation fuel FL charged in %HdﬂﬂUQMm
pack 61 is supplied to the power generation nodule 10 included in the
power generation portion 62a through the fuel feed path. Here, as simlar
to the above-described first 10 enbodi ment, when the fuel pack 61
is"accommbdated in the space SP2 and coqﬁggd wi th the hol der portion 62,

t he power supply systemis configured to e the shape and di nensions
substantially equivalent to those of, e.g., the above-described

cylindrical general -purpose. .15 chenical cell (see FIGS. 63A and 64C).
Addi tional |y, ek redonth onithE AR Sude A o Bé%fgl%rﬁﬁ%ﬁ ly

dated in.t P2, i d t t. the fuel k 6
coconrdated | Ae SHACS S0l A0Gr Lo SIS Lbe, el peck it rom
th t t t i h f t f 61 i aged
L STt e 20 Ukl sl dnshop . NS ISl ARGk B 18 ccaged

resull as sl M0 e st ol oot 208 aliove,pd Lo s, possibl ¢

to realize the 25 conpletely conpatible port e type power su y system

whi ch cag be eagiretahand ethaas M tdhdle O8ReNa] e PUIPO hemm cal cell and
has the outsidg shape and the 2000T26%% 246 ef%ctric I % araéﬁ%ristic

‘ qufﬂhe?r gqui vah@pil ite thoste foudie reraral-pumpase £hem cakl &@ld -in

) S the power generation portién 62a through the fuel feed
path.

Here, as similar to the above-described first

10 embodiment, when the fuel pack 61 is accommodated in
the space SP2 and coupled with the holder portion 62,
the~power supply system is configured to have the shape
and dimensions substantially equivalent to those of,
e.gf, the above-described cylindrical general-purpose

15 chemical cell (see FIGS. 63A and 64C). Additionally,
at this moment, with the fuel pack 61 being normally
accommodated in the space SP2, in order to prevent the
fuel pack 61 from accidentally coming off the holder
portion 62, it is desirable to provide the structure

20 that the outside -shape of the fuel pack 61 is engaged
with the internal shape of the space SP2 of the holder
portion 62.

As a result, as similar to the first embodiment

mentioned above, it is possible to realize the

25 completely compatible portable type power supply system

which can be easily handled as with the general-purpose

chemical cell and has the outside sﬁape and the



appropriately selecting a structure of the power generation devi cg @agl i ed
to the power generation 5 nodule or a material form ng the attachabl h 2006
detachabl e fuel pack, the influence on the environment can be greatly
suppressed and it is possible to solve problens such as-environnental
concerns caused by dunpling or landfill disposal of the existing chem cal
10 cell or the energy utilization effici (Caggg (Third Enbodi nent of

Attachabl e and Detachable Structure) FIGS!®69A to 69C are views
schematical ly showi ng an outside shape of the fuel pack of the power
supply 15 systgm acc,oraii E@to a third enbodi ment of the present invention
as seen from t Re At ad; LA SR 4G fHffAY X BFEEtd b ante t e sear

direction, FIGS. D to 69F are views schenmatically show ng an outside
shape of the RSl SZ‘F ﬁ@ﬂﬁr@r}_&urtpr?esep&ﬁeerms‘{%plﬁﬁagyste@HIZ@“%]&cokPHi ng to the

present invention_as _seen.framithe. front direction,_the transverse

di rection and talﬁ’grf)&arrl%ecc(ﬁlryecstelléerﬁ Bt FISUSoK G odfm%‘ear%o"\’/‘?]éws showi ng
the attachabl tachahle st t. e we eneration nodul e
and the fuel p g%%:}r?qﬁﬁgi poméfcesuarﬁ%ﬁyl% tg({/s%}te]empg%ceorg e%be%aot%%rils

enbodi megt . Hepgy

each of tghe above-ugreégcorr?)égmfoi [ ngﬂrgﬁ\?\}flt{rg%t¥t8§ﬁwg%g t t2?17t hose I
sinplified .or Rl AFROWRdK) RIES 1AL AEMn (e HAPELLSHARL Y
can be greatly suppressed and it is possible to solve
problems such as environmental concerns caused by
dumpling or landfilil disposai of fhe existing chemical

10 cell or the energy utilization efficiency.

(Third Embodiment of Attachable and Detachable

Structure)
FIGS. 69A to 69C are views schematically showing

an outside shape of the fuel pack of the power supply

15 - system according to a third embodiment of the present
invention as seen from the front direction, the
transverse direction and the rear direction, FIGS. 69D
to 69F are views schematically showing an outside shape
of the holder portion of the power supply system

20 ' according to the present invention as seen from the
front direction, the transverse direction and the rear
direction, and FIGS. 70A to 70C are views.showing the
attachable and detachable structure of the power
generation module and the fuel pack in the power supply

25 system according to this embodiment. Here, the
explanation of the structures equivalent to those in

each of the above-described embodiments will be



system according to this enbodi nent includes: a transparent fuel p?ck 71
in which the power generation 5 fuel is charged under predeterm ned 0 0CT 2006
conditions; and a holder portion 72 which is configured jn such a nanner
that a plurality of the fuel packs 71 can be acconmodated therein. Wen
the fuel pack 71 is a transparent degradable polyneric case in which the
fuel 10 FL is charged and it is unused, the_periphery of the case is
covered with the package 73 for protectin§4ﬁron1 degradati on factors such
as bacteria. In case of attaching the fuel pack 71, as will be described
| ater, perforating the package 73 fromthe fuel pack 71 can 15 suffice.
Since the fuel MK ¥1§<$ F t9™Hst*Fent case and an index 71c is carved
t hereto, a residualagua§éit%_fof the s e-through fuel can be confirmed. :
Further, if the subpowt"Subpl i PortPeh 12 E8hsuRhR® PRESFUEMPPAY the fuel
pack 71 and constantly generates power_as with .20 a direct type fuel cel
or the like, aﬁ%ﬁﬁfﬁuﬁék?%ﬁln%u%gr@fhﬁ %Qgﬁéhm%ﬁﬁ H@%Lﬁg?ﬁg 8f carbon
di oxi de may be . pr 'é%ék% K 74 in.the vicinity of the power
gener ati on nDdJier%%$ ﬁ%ﬁ%ﬁdﬁ%%ﬂg?fsh%pv§l%%r??%np°ﬂ§¥d88§eﬁ8FP%%nsune
fuel as wth a gapaci Jols é$1 }i§ e %o 74a %o s _not haye to be
necessarily prOV|deJ%q#he(%o gér %or ?%%é_gr h%%@i%%? bgégnﬁheaﬁ m%r 200
0 T 2006 248 genesédt i gh-osll £ 10, and {hecbhFi Porddyof, 39,8 AcQnfjgured to
general ly include: a power generation '
that a plurality of the fuel packs 71 can be
accommodated therein. When the fuel pack 71 is a
transparent degradable polymeric case in which the fuel
10 FL is charged and it is unused, the periphery of the
case is covered with the package 73 for protecting from
degradation factors such as bacteria. In case of
attaching the fuel pack 71, as will be described later,
perforating the package 73 from the fuel pack 71 can
15 suffice. Since the fuel pack 71 is a transparent case
and an index 7lc is carved thereto, a residual gquantity
of the see-through fuel can be confirmed. Further, if
the sub power supply portion 11 consumes the fuel in
the fuel pack 71 and constantly generétes power as with
20 a direct type fuel cell or the like, a hole T4a for
supplying oxygen and disposing of carbon dioxide may be
provided to the package 74 in the -vicinity of the power
generation module 10. If the sub power supply portion
11 does not consume fuel as with a capacitor or the

25 like, the hole 74a does not have to be necessarily

provided.

The holder portion 72 functioning as the power



portion 72a in which the power generation nodule 10 is accommbdated and to
which a terminal portion ELx for 5 transmitting/receiving the | oad2dr0&® 2006
information is provided in addition to a positive electrode termnal EL
(+) and a negative electrode termnal EL (-) on the sane end surface; a
transparent accommodation case 72b provided so as to have a space SP3
between itself 10 and the power generat|02 gortion 72a; and an
openlng/cI05|ng cover 72c which enabl es th&°f uel pack 71 to be
accomobdated in or renoved fromthe space SP3, and presses and fixes the
fuel pack 71 accommpdated in, the space SP3._Since an index 72d is carved
to the 15 accoﬁﬁﬁﬁﬁ??ﬂ?%é%ﬁh?§% }@ %?%c%h%fl hePPREERN 738 6F the fue

pack 71, it is os |blec%q:conf|rn1ﬁ eS|d quantlt¥ of the see-through
fuel . -Here, exp itg'on of-© the St ¢ %¥u?%§ %ﬁ%rv%l%ﬂ?e 09ERBERTBF each of

the foregoi ng enbodi 5 f%l¥h£@55{ggl|é&§ﬁogéngggéfep ?ﬁgPlﬁn%ﬁhe power

supply systen1H%V|ng suc ructure

openi ng/ cl osi ng, oy, 425 far% SOVAELRPTLLAN A2y BSLEGoRPEREA AR One

surface side of a. space opene ura

exanpl €) of the érh‘f’ét é&{ﬁgﬂgﬂéCfowed%éa@ﬁfoz%aeisnrfémved

are inserted in the same rect|0n openi ng/ cl'osing cover 72c is

then cl osed as @1 " dd Z O ToR0P8 Zﬁgsfﬁﬁle7gﬁeéﬁgoc7igcteﬁﬁlﬁaf esul t,

the fuel packs e accommodated in the space SP3, and
openi ng/ cl 0Si NEEL. (+) and a negative electrode terminal EL (-) on the

- same end surface; a transparent accommodation case 72b
provided so as to have a space SP3 between itself

10 and the power generation portion 72a; and an
opening/closing cover 72c which enables the fuel pack
71 to be accommodated in or removed from the space SP3,
and presses and fixes the fuel pack 71 accommodated in
the space SP3. Since an index 72d is carved to the

15 accommodation case 72b in place of the index 71c of the
fuel pack 71, it is possible to confirm a residual
quantity of the see-through fuel. Here, explanation of
the structures equivalent to those of each of the
foregoing embodiments will be simplified or emitted.

20 . ' In the power supply system having such a
structure, as shown in FIG. 70A, with an
opening/closing cover 72c of the holder portion 72
being opened and one surface side of a.space SP3 being
opened, a plurality of (two in this example) of the

25 fuel packs 71 from which the packages 73 are removed
are inserted in the same direction, and the

opening/closing cover 72c is then closed as shown in



cover. 72c pushes the other end side 71b of the fuel packs 71, thereby
bringing a fuel feed port 7la of the 5 fuel pack 71 into contact W tgho@r 2006
fuel feed path (I/F portion; not shown) on the power generation portion
72a side. Consequently, the |eak prevention function of the fuel pack 71
is released, and the power generation fuel FL charged in the fuel pack 71
is supplied to the 10 power generation nngg e 10 included in the power
generation portion 72a through the fuel path. Here, the power supply
systemis configured to have the out si de shape and di mensi ons substantially
equi valent to th bove- desirlbed 15 chem cal _cell having

a speci al shape ﬁ%en %%ea?geyo packs 71T&rB ECCBHﬁnéaﬁédPPﬁkﬁhélsBaée SP3
~and led with th h 72. F 7 d 70C sh d
Sower suppl y sySTEHTTHMHERRE Y h?ﬂaPasscE§§71a G BengPRoRaGY S0RiTEn 72
are set. The peéégggryzg 3Qh heFEQSSthéﬁ 2 L§29§4 gba ﬁagg %8;% for

protecting frontdegrada ors suc

utilizing the Pg%@{%SﬂPP' h§¥§§§nb?§n818 18! cRUBPLY A pod LG OLLLE

| i ke, perforat e package can flce réesul as si

to each of the t pgs Le z
conpletely con%g%?gﬁiggoz?g?ggbgggg§%83ewhgap% ghglsfgﬁgwgggh ﬁaZFZ 0oC

T 2006 250 the%ayt§bﬁe sbapsnhand)t b %h@cbawgalgeh%&%%E%hlﬁbttloEQWQE or
equi val ent to those of the eX|st|ng chem ca

side. Consequently, the leak prevention function of
the fuel pack 71 is released, and the power generation
fuel FL charged in the fuel pack 71 is supplied'to the

10 power generation module 10 included in the power
generation portion 72a through the fuel feed path.

Here, the power supply system is configured to

have the outside shape and dimensions substantially
equivalent to those 0of, e.g., the above-described

15 chemical cell having a special shape when the fuei
packs 71 are accommodated in the space SP3 and coupled
with the holder portion 72. FIGS. 70B and 70C show an
unused power supply system in which the fuel packs 71
and the holder portion 72 are set. The periphery of

20 the case is covered with a package 74 for protecting
from degradation factors such as bacteria. In case of
utilizing the power supply system as a power supply of
a device or the like, perforating the package 74 can
suffice.

25 As a result, as similar to each of the foregoing

embodiments, it is possible to realize a completely

compatible portable type power supply system which has



cell. Also, by appropriately selecting a structure of the power generation
device applied to the power 5 generation nodule or a naterial-forﬁﬂhgctmms
attachabl e and detachabl e fuel pack, the influence on the environnent can
be considerably suppressed, and it is possible to excellently solve

probl ens such as environnental concerns caused by dunping or landfill 10
di sposal of the existing chem cal cell or %@e energy utilization

ef ficiency. (Fourth Enbodi nent of Attaché% e and Detachable Structure)
FIGS. 71A to 71C are views schematically showing 15 the outside shape of

t he fuel k th | t di to the f th
engod?ﬁengé;s gésn°$F%§$§%§%%E%h¥ﬂéf%25?%%%%%%%é5?€éﬂgvgﬁf%eﬁf%%ﬁ?;on and
the rear di fe%ga@’l %'rc’@get{ijvg&te%t”c% acrh%fsvel[ & s hee%ﬂfrgéls %?ng%waajgg the

out si de shape of" the hol portion o he  power ‘Supp cordi ng
to the presentiRventiiqn as,segn 4 Q%%r irectio rapsverse
direction and the front i'regtsi g% g%?%b%@p Aecgdol%é a%%r&sgﬁ%ﬂ’%t(?% Vi ews
showi ng the athachahlee apdhedatachalis, sid st & of 4 he, Hoyer. 25 generation
nodul e and the fue?ﬁgﬁzk In the power ghppﬁﬁhygysten1accordlﬁz to this
enbodi mept . As gehewa tiibrFid3u1ElAt & FHte el POYER: SYPRLY 2t 02 OnfoTe 2006

251 system according to this enbodinment is configured to include: a fuel
pack 81 in whi ehd ketpeweiblgerferal ipdtk, the influence on the
- environment can be considerably suppressed, and it is
possible to excellently solve problems such as
environmental éoncerns caused by dumping or landfill
10 disposal of the existing chemical cell or the energy
utilization efficiency.
(Fourth Embodiment of Attachable and Detachable
Structure)
FIGS. 71A to 71C are views schematically showing
15 the outside shape of the fuel pack of the power supply
system according to the fourth embodiment és seen
from the front direction, the transverse direction
and the rear direction, FIGS. 71D to 71F are views
schematically showing the outside shape of the holder
20 portion of the power supply system according to the
present invention as seen from the upper direction, the
transverse direction and the front direction, and
FIGS. 72A to 72C are schematic views showing the
attachable and detachable structure of the power
25 - generation module and the fuel pack in the power supply

system according to this embodiment.

As shown in FIGS. 71A to 71F, the power supply



fuel is charged under predeterm ned conditions; and a hol der por%HPB 82
constituted to be capable of 5 accomodating therein a plurality Of e 2006
fuel packs 81. Here, when the fuel pack 81 is a transparent degradabl e
pol yneric case in which the fuel FL is charged and it is unused, the

peri phery of the case is covered with a package 83 for protecting from
degradabl e factors such 10 as bacteri a. Aggitionally, in case of attaching
the fuel pack 81, as will be described | er, perforating thy-package 83
fromthe fuel pack 81 can suffice. Further, since the fuel pack 81 is a
transparent case _and _an index 8lc is carved thereto, it is possible to 15

confirm a resi GYSESGuiTEORFIGE Hre WU RkpfiMenielis fenfhewnedetoif the
constantl y - Detdratee odudtede Bt B chit Ui Ay phd ekl soerraREon | ke, a
provi ded to t hetaariSs el MO GRS Tt Sonert Gt atrrd modul e
2 capaci tor or "PROYE pRtRfh BY LGOI e MR Fecossariy

provi deds 25 Theokden aqE! LARAA ] WGl a0l g 25,4 Na poyer,  gener al) on

nodul e 10 and the I/ F portion 30 IS I'gure
ower generatig 0 0 2 rdqi i i h r
e o8 T, a5 Pe LA BRAC Oy MM e

generation nodule 10 is accommodated an erm na
fqr polymeric case in which the fuel FL is charged and it

is unused, the periphery of the case is covered with a
package 83 for protecting from degradable factérs such

10 as bacteria. Additionally, in case of atﬁaching the
fuel pack 81, as will be described later, perforating

: the-package 83 from the fuel pack 81 can. suffice.

Further, since the fuel pack 81 is a transparent case
and an index 8lc is carved thereto, it is possible to

15 confirm a residual quantity of the see—thréugh fuel.
Furthermore, if the sub power supply portion 11
consumes the fuel in the fuel pack 81 and constantly
generates power as with a direct type fuel cell or the
like, a hole 84a for supply of oxygen and rejection of

20 carbon dioxide may be provided to the package 84 in the
vicinity of the power generation module 10. If the sub
power supply portion 11 does not consume the fuel as
with a capacitor or the like, the hole 84a does not
have to be necessarily provided.

25 The holder portion 82 functioning as the power

generation module 10 and the I/F portion 30 is

configured to generally include: a power generation



transmtting/receiving load drive information is provided on the sane end
surface in addition to a 5 positive electrode termnal EL (+) an@ &0CT 26
negative electrode termnal EL (-); an opposed portion 82b having a
surface opposed to the power generation portion 82a; and a base portion
82c for connecting the power generation portion 82a wth the opposed
portion 10 82b. Here, a concave space SP% §urrounded by the power
generation portion 82a, the opposed porti % 82b and the base portion 82c
is an accommodati on position when the fuel pack 81 is coupled. Since the

index 82d is carved t he hol.der. partion 82 in place of the_ index 8lc of
15 the fuel pa%korgf,on %thas Wo I8 Ec}be M rﬁ%n&é%*fﬂ?l%l mogdubeit 19 yivf the

see-t hrough fuel i t, if..the hase portion 82c is_ no
transparent, t%gﬁdﬁgquy&é Can Be Jehalscf Ya \%esﬂ%frll?/ic%%ﬁjr%dgwn}?ﬁe power
supply system ' 'SUC, s r own_itn FIG 72A, when a fuel
fegg %or¥ (ongﬁgﬁgggﬁﬁggéZégkﬁi{¢ﬁgF%e(jg%%ﬁy 1}?%OEW%Eb%? f%to cont act
with a fuel feedpatded Idf MY 4oL R Showe 00 1he; poyer, geper ati on

portion 82a side so that the contact part 1s determned as a supporting

poi nt whil e 25 gdwg tatkere1end idte @dinafat he, fue) Pagks 8led S syivel ed and

thrusted into the space SP4 constituted by the ‘power generation portion
82a, the opposedeparidden t82mih) GET 2006 ar%% & heo Passn PesiLi on 82c

(arrow P11 in the drawing), as shown in FIG 72B, the. other end side 81b
of the fuel having a surface opposed to the power generation
portion 82a; and a base portion 82c for connecting the
power generation portion 82a with the opposed portion

10 82b. Here, a concave space SP4 surrounded by the power
generation portion 82a; the opposed portion 82b and the
base portion 82c is an accommodation position when the
fuel pack 81 is cqupled. Since the index 82d is carved
to the holder portion 82 in place of the index 81lc of

15 the fuel pack 81, it is possible to confirm a residual
quantity of the see-through fuel. At this moment, if

_the base portion 82c is not transparent, the index 82d
can be easily visually confirmed.
In the power supply system having such a

20 structure, as shown in FIG. 72A, when a fuel feed port
(one end side) 8la of the fuel pack 81 is brought into
contact with a fuel feed path (I/F portion; not shown)
on the power generation portion 82a side so that the
contact part is determined as a supporting point while

25 the other end side 81lb of the fuel pack 81 is swiveled
and thrusted into the space SP4 constituted by the

power generation portion B82a, the opposed portion 82b



pack 81 is brought into contact with the opposed portion 82b and fixed,
~and a plurality of (two in this 5 exanple) the fuel packs 81 are) T
accomobdated in the space SP4 in the sane direction. At this noneﬁ% £Re
| eak prevention function of the fuel pack 81 is released, and the power
generation fuel ‘FL charged in the fuel pack 81 is supplied to the power
generation 10 nodule 10 included in the power generation portion 82a

t hrough the fuel feed path. Here, the poﬁ%§3supply systemis configured to
have the outside shape and di nensions substantially equivalent to those
of, e.g., the abgvg-d crlbed 15 ch%nlcal cell having a speci al shape when
the fuel pack8"81t8 é‘ééoﬁ%aépéd & tﬁér%c?ellspzﬂ dde ¢t ie) wiash t he

hol der portion_82. Mre with the fuel packs 81 being
normal |y accon®Bdifed™; %‘f% hgaép esﬁige ethedideddh&t B Biek he fuel |
packs 20 81 ex eptly_c S oAt o ontac wi.th and connected to the fuel
feed path on tﬁguﬁo%rxaeﬁgr%a :hon glpt i“OR §‘f§ Wi £ %ﬁ SBPISEDrder to

t the f - degntal | hol d t
2. 2 sim 1 aroeh eRG P ??’s%m?ﬁogw PR FONOE A 1 e 29 doract
part bEt@Ben_tQQaH%EQS %Hg %hg? gégkgf Hh%r%u%kxxﬂﬁggﬁ#8l and the opposed

portion 82b is confl gured appropriate ce. 200
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system having the effects and advant ages sim
leak prevention function of the fuel pack 81 is
released, and the power generation fuel FL charged in
the fuel pack 81 is supplied to the power generation
10 module 10 included in the power geheration portion 82a
through the fuel feed path.

Here, the power supply system is configured to
have the outside shape and dimensions substantially
equivalent to those of, e.g.; the above-described

15 chemical cell having a special shape when the fuel
packs 81 are accommodated in the space SP4 and coupled
with the holder portion 82. Moreover, at this moment,
with the fuel packs 81 being normally accommodated in
the space SP4, the fuel feed port 8la of the fuel packs

20 81 excellently comes into contact with and connected to
the fuel feed path on the power generation portion 82a
side. Also, in order to prevent the fuel packs 81 from
accidentally coming off the holder portion B2, as
similar to the first embodiment mentioned above, the

25 contact part between the other end side 81b of the.fuel
packs 81 and the opposed portion 82b is configured to

engage by appropriate thrusting force.



to those in each of the foregoing enbodi nents. FIGS. 72B and 72C show an
unused power supply 5 systemin which the fuel pack 81 and the hpbdﬂﬁ'zm
portion 82 are set. The periphery of the case is covered with a packag@
84 for protecting from degradable factors such as bacteria. At the tine of
utilizing the power supply systemas a power supply of a device or the 10
| i ke, perforating the package 84 can suffice. Incidentally, a fuel feed

pi pe having the function equivalent to tRaf of the fuel feed pi pe 52f of
the holder portion 52 is provided to each of the holder portions 62, 72
and 82, and a by-prqguct collection 15 path equivalent to the by-product
col l ection path 52e 3 & provited 1o Bachossibheskohsedei zpokhropeover

Concrete. ot ruSthERY SUNTIE W TG GH | Tel povier SR4ppt)eBsagam ¢ oni2er whi ch
Appl fed w th T CPoranes T I e bt RS 078 SEGTient show no b
25 the present | nvertson st 4T GRSE FE G Sel e ngoap e uct ural
oxampl o, %2 0 0°0 FB006 e hnd e TP 0 iR g Tafprpertion
structural  examplageofsdihe fugl g&fi i ng pordion-applied.fo.Lhis .y
a package 84 for protecting from degradable factors
such as bacteria. At the time of utilizing the power
supply system as a power supply of a device or the
10 like, perforating the package 84 can suffice.
Incidentally, a fuel feed pipe having the function
equivalent to that of the fuel feed pipe 52f of the
holder portion 52 is provided to each of the holder
portions 62, 72 and 82, and a by~-product collection
15 path equivalent to the by-product collection path 52e
is provided to each of these hélder portions.
(Concrete Structural Example)
Description will now be given as to a concrete
structu;al example of the entire power supply system to
20 which any of the foregoing embodiments (including each
structural_example) is applied with reference to the
drawings.
FIG. 73 is a view showing a concrete structural
example of the entire power supply system according to
25 the present invention. Further, FIG. 74 is a view

showing a structural example of a fuel reforming

portion applied to this concrete structural example,



concﬁete structural exanple. Here, it is determned that a fuel direct
supply type fuel cell is applied as 5 the sub power supply portion 84t 2006
provided to the power generation nodule, and a fuel reform ng type fue

-cell is applied as the power generation portion 12. Furthernore,
reference is appropriately made to each of - the foregoi ng enbodi nents and
each of the structural 10 exanples, and |ike reference nunerals denote

equi val ent structures, thereby sinplif)ﬂ%? their explanation. As shown in
FIG 73, the power supply system 301 according tﬁ tplslconcLegg Etructigal
exanpl e has the__.p r neration nodul e 10 and the fuel pac ei ng

i pad Pf@chggléstﬁeyéﬁﬁ SAAYdBLPagRRbINET SR&EUETE@Lt hr ough t he
f?EngE[?gnth ggagg mmfi FI?. &, a@d has a Cékindrical,o%f%ide shape as a
T e e a1
structures (po r n _ )
a snal | spage %@Bﬁgggg g%%ggﬁggggngéﬁpﬁ enanﬁgégtuﬁ%ndst9@%ﬁ§$&ée8r t he

i ke, d thi t i.s..configured to. have the_ . outside
di mensi on equi VANt £t harTort Rarbirer a0 inam GAPLGER 2505 The

ti I [ [ 040 l.Ly, include: a fuel cel
bor 1 on 2100 v encr pot A ong CRG c P EGPEr SAL PR VerEY S0 FAtePshthe 2 0 0

0 T 2006 256 gyhbpgdtieal mshape, an¥apok,Lef QE?‘BQPui?)%a%E/%ré E(2ROLe11
reform ng reaction portion) 210X, which has a fue IFow
is applied as the power generation portion 12.
.Furthermore, reference is appropriately made to each of
the foregoing embodiments and each of the structural
10 examples, and like reference numerals denqte equivalent
structures, thereby simplifying their explanation.

As shown in FIG. 73, the power supply system 301
according to this concrete structural example has the
power generation module 10 and the fuel pack 20 being

15 configured to be attachable thereté and detachable
therefrom through the I/F portion 30 as shown in
FIG. 2, and has a cylindrical outside shape as a whole
as shown in FIG. 63A or FIGS. 64A to 64C. Moreover,
these.structures (power generation module 10 in

20 particular) are constituted in a small space by using
the micromachine manufacturing technique or the like,
and this power supply system is configured to have the
outside dimension equivalent to that of the general-
purpose chemical cell.

25 The power generation modulé 10 is configured to
generally include: a fuel cell portion 210b extending

along the circumferential side surface of the



pat h whose depth and width are respectively not nore than 500 am and a
heater for setting a space in the 5 flow path to a predeterm ned2 g ocT 2006
tenperature being forned therein, in the cylindrical power generation
nodul e 10; an aqueous shift reactor (aqueous shift reaction portion) 210Y
having a fuel flow path whose depth and w dth are respectively not nore
than 500 /gymand a 10 heater for settln% s space inthe flow path to a
predet erm ned tenperature being forned thereln a selected oxidation
reactor (selected oxidation reaction portlon) 2102 having a fuel flow path

whose depth anngyﬁgEPCQEesﬁgggecglvg Q?Efgg%gn%pggagtgFun1and a 15

heater for setfing a space I the®fl oW mi‘Hé& Fenper at ur e

‘bei ng forned tP@f@fﬂlnﬁer898£58h Bkgﬁgghmehgg g, e%lhé%ﬁgg%ug& 5gr00hlp

and accommodated in t power genhera ule &"ati on

control portiopad @Hgsa Lath- HRGCHRLER! a%%4g%m}¢e%’%1%%1 [ phiepl ke mount ed

thereon; a plurality of air holes (slits ich piérce r oM the

cyl i ndri cal stiden ssod agen efnd f&eh@é\@r %}er@ﬂ&mm%ﬁaé@ 4P 1?1]
el ectrodes 112 and 212 of the sub power supply portion nd e power

gener ati®n porfiom ﬁitﬂndotakprbﬁe25rﬁﬂhéﬁd€eﬁb%ra%u%%p%%ah O@o?ﬂEBeCt'on
portion 17 which |I|iquefies (condenses) a by-product (for wat er)

generat ed on thbeaetnglEnttbdeeyliﬂdamdaz1§o&erge%eQaQ1@nTm%99§e 29!
separates and collects it; a by-product supply path 16a for supplying a
part of the coidhezgedoby- phmﬂbcteaotbhe(aqueous shift reaction
portion) 210Y having a fuel flow path whose depth and
width are respectively not more than 500 um and a
10 heater for setting a space in the flow path to a
predetermined temperature being formed therein; a
selected oxidation reactor (selected oxidation reaction
portion) 210Z having a fuel flow path whose depth and
width are respectively not more than 500 um and a
15 heater for setting a space in the flow path to a
predetermined temperature being formed therein; a
control chip 90 which is realized as a microchip and
accommodated in the power generation module 10, and has
an operation control portion 13 and a start-up control
20 portion 15 or the like mounted thereon; a plurality of
air holes (slits) 14c which pierce from the cylindrical
side surface of the power generation module 10 to air
electrodes 112 and 212 of the sub power supply portion
11 and the power generation portion 12 and take in
25 outside air; a separation collection portion 17 which
liquefies (condenses) a by-product (for example, watér)

generated on the air electrodes 112 and 212 side,



vapor reform ng reaction portion 210X; an exhaust hole 14d which pierces
fromthe top face of the cylinder to 5 the air electrode of the p?er
generation portion 12 and emits to the outside of the power gene Peh 2005
nodul e at |east a by-product (for exanple, carbon dioxide) as a

non-col l ected material which is generated on the fuel electrode side of

t he power generation portion or in 10 the vapor reform ng reaction portion
210X and the selected oxidation reacti onz?ﬂ)rti on 2102; and a sub power
supply portion 11 al though not described. The vapor reform ng reaction
portion 210X and the aqueous shift reaction portion 210Y utilize at | east
one of 15 wat e SRRFE}SSs ath A @I duigh a MY 1A EHucIURRIppIBA tihatdr 17a
and generated i_n the fuyel cell portiag 10b nd water in the fuel FL in
the fuel pack gfra@’\ﬁé’tié’rlngr éaqLHparrédcTort eeé“é?ﬁo?‘ﬁt%rté’o'\ib‘?qd% boh dhioxi de
generated by each reactiaon.in the vapor reform 0 reaction rtion
210%, the aquedG®oehifi TEHI Ao art] &iF ZHV drtP e s iR e a4t i on
reaction porti is.emtted to the qutside of ower. generation
nmodul e 10 thr 0&3% t‘z”'%lg%ehx aluersptct%so%ero 4c}J.}leAgcos£? m1ar Cf%kktq}]eg é;\@rltfb%ﬁ e %hown
in FIG 48, th 25 .f 0 6 IS canf i ed t

gener al | é i ncl Sl&lg: %alr?%g C ardg?;ei r?éfsi%lé:’cc]epoé%ek i%égv%ﬂlaz%loq? e&p{{)lv%(}% ig;‘zenerati on
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charged; a at least a by-product (for example, carbon dioxide) as

a non-collected material which is generated on the fuel
electrode side of the power generation portion or in

10 the vapor reforming reaction portion 210X and the
selected oxidation reaction portion 210Z; and a sub
power supply portion 11 although not described. The
vapor reforming reaction portion 210X and the aqueous
shift reaction portion 210Y utilize at least one of

15 water which is supplied through the by-product supply
path 17a and generated in the fuel cell portion'210b
and water in the fuel FL in the fuel pack 51 as water
required for feaction. Moreover, carbon dioxide
generated by each reaction in the vapor reforming

20 reaction portion 210X, the aqueous shift reaction

| portion 210Y and the selected oxidation reaction
portion 210Z is emitted to the outside of the power
generation module 10 through the exhaust hole 14d.
As similar to the structure shown in FIG. 48, the

25 fuel pack 20 (51, 61, 71, 81) is configured to

generally include: a fuel charging space 22A in which

the power generation fuel FL to be supplied to the



col l ection hol ding space 22B (collection holding portion 21) for fixedly
hol di ng a by-product (water) 5 collected by the separation coIIec@NbﬁFT Zmﬁ
portion 17; a fuel supply valve 24A (fuel |eak preventing nmeans) which is
on the boundary with the power generation nodule 10 and prevents the power
generation fuel FL fromleaking; and a by-product fetching valve 24B 10
(collected material |eak preventing nean§§ﬁfor ~preventing a collected and
hel d by-product (collected material) frémleaking. Here, the fuel pack 20
is fornmed of degradable plastic such as nentioned above. \Wen the fuel

i i .15 led with th eneration
odul 6 10 ana RALET/BoTh6H F1 oA R0TE 178 FacPry EbA apaepég&ﬁ‘ééagimﬁml the
o event on 1uRT 0B ThacruaiRackS shertt Fh) Blalat AndoenaRE pongr
gener ati on. fL@&lfécﬁb@ﬁgﬁglagré{;%ﬁggezg% 98&1?&;&8&%982%'%06" ly carried

to the power generation nodu e surface tension | capillary

tube 52g and therfush bepdrpipe; 8281y ! Ao188Hit hOBy- Epe (fuek pack 20 is
? 10" and Yh = p

removed fromthe power generation nodule ortron 30, the 25

fuel sumply vatyel@dtedspbpgahd st9sedtbynt Be1iesthbaNEE8r+9bnt B9, spring so
that the power generation fuel FL can be prevented fromleaking. 2 00 0 T

2006 259 The fé&l pouppdp 301v6 2onf gueeditaxi pebydRtiAg heghsheed path 31
for supplying the power generation

which is on the boundary with the power generation
module 10 and prevents the power generation fuel FL
from leaking; and a by-product fetching valve 24B

10 (collected material leak preventing means) for
preventing a collected and held by-product (collected
material) from leaking. Here, the fuel pack 20 is
formed of degradable plastic such as mentioned above.

When the fuel pack 20 having such a structure is

15 coupled with the power generation module 10 and the I/F
portion 30, the fuel feed pipe 52f pushes down the fuel
supply valve 24A whose posture is fixed by a spring,
and the leak prevention function of the fuel pack 51 is
released. Also, the power generation fuel FL charged

20 in the fuel pack 51 is automatically carried to the
powér generation module 10 by the surfécé tehsion‘in é
capillary tube 52g and the fuel feed pipe 52f. 1In
addition, when the fuel pack 20 is reméved from the
power geﬁeration module 10 and the I/F portion 30,.£He >

25 fuel supply valve 24A is again ciosed by the resilience
of the spring so that the power generation fuel FL can

be prevented from leaking.



fuel -FL charged in the fuel pack 20 to the power generation portion 12 or
the sub power supply portion 5 11 according to needs; and a by-pRot@ET 2006
collection path 32 for supplying to the fuel pack 20 all or a part of a
by- product (water) which is generated in the power generation portion 12
.or the sub power supply portion 11 in sonme cases and collected by the
separation 10 collection portion 17. Inckggptally, al though not shown, the
fuel pack 20 or the I/F portion 30 may e the structure in which
residual quantity detection nmeans for detecting a residual quantity of the
power generation fu% 15 char.ged in the fuel pack 20 or fuel stabilizing

means for stabiliz!h&Fhﬁg EREGiORg 36t dtSe O g LR gererdai én fuel is
Port i on 210X abBFTel0585" Hd. Ber EIHLP o J o FOABLO A SEaoThi s
Coni 1 gured 1o TRAFUME CHUPHER aFsERr G ortron 035 W RAVEE di schar ge
por 1 on 2020 Qe DML YSRCLLERULN 0! LR L AL Rt on,
T e S R L LU o
a predetermned>f kgt s§BpLIGagPRL ehl QNG HACe 1S dg of 3.3l 4
by-product (water) which is generated in the power
generation portion 12 or the sub power supply portion
‘11 in some cases and collected by the separation
10 collection portion 17.
Incidentally, although not shown, the fuel pack 20
or the I/F portion 30 may have the structure in which
residual quantity detection means for detecting a
residual quantity of the power generaticn fuel FL
15 charged in the fuel pack 20 or fuel stabilizing means
for stabilizing the charging state of the power
generation fuel is provided, as shown in FIGS. 49
and 60.
The vapor reforming reaction portion 210X applied
20 to the power supply system according to this concrete
| étructural example is, for example as shown in FIG. 74,
configured to include: a fuel discharge portion 202a; a
water discharge portion 202b; a fuel'véporiiation
portion 203a; a wafer vaporization pOftion 203b; a
25 mixing portion 203c; a reforming reaction flow path
204; and a hydrogen gas exhaust portion 205, each of

these members being provided so as to have a



substrate 201 of, e.g., silicon by using the mcro-fabrication t
such as a sem conductor 5 manufacturing technique. The vapor for@im@cT 2006

reaction
area corr

‘portion 210X al so includes a thin-filmheater 206 which
esponding to an area in which the reformng reaction fl

204 is fornmed, and provided on, e.g., the other surface side of

10 substr

portion 202b have a fluid di scharge nmech

ate 201. The fuel discharge por i%P 202a and the water
fi%m  for di scharging th

generation fuel which can be a raw material in the vapor reform
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provided on, e.g., the other surface side of the small

substrate 201.

The fuel discharge portion 202a and the water
discharge portion 202b have a fluid discharge mecha
for discharging the poWer generation fuel which can
a raw material in the vapor reforming reaction and
water into the flow path as liquid particles in
accordance with a predetermined unit quantity, for

example. Therefore, since the stages of progress o

nism

be

f

the vapor reforming reaction indicated by, for example,

the chemical equation (3) are controlled based on a
discharge quantity of the power generation fuel or
water in the fuel .-discharge portion 202a and the.wa
discharge portion 202b (specifically, a heat quanti
from the lafér—describéa thinéfilm heater 206 also
closely relates thereto), the.fuel discharge portio
202a and the water discharge portion 202b have a

structure serving as a part of the adjustment funct

for the fuel supply quantity in the above-described

ter

ty

n

ion



vaporization portion 203b are heaters heated under vaporization conditions
such as a boiling point of each 5 of the power generation fuel arpdpwatrernos
execute the vaporization process shown in FIG 20A and vaporize the power
generation fuel or water discharged fromthe fuel discharge portion 202a
and the water discharge portion .202b as liquid particles by subjecting
the power 10 generation fuel or water to Efating processing or pressure
reducti on processing, thereby generating ed gas obtained fromthe fuel
gas and the vapor in the mxing portion 203c. The thin-film heater 206

| eads the m xed gas 15 generated in the m xing portion 203c into the

ref orm ng red%?'Bﬂtf?%&Fﬁa%hPQBE}O%nH4CéG§§ltﬁ@nﬁaﬁérPPéFéPﬁ Ada)reaction
shown in FIG 20A a g t?e hem cal, _eguati on QS) g%éed on a copper-tin
(Cu-Zn) basis cat al? £ EHEC VERBHATEFAPRed LS 183 ePd 2o th& hehét Skal |

f f 20 th f ' ' h_204 and d 1 ned
her mal ner gy S6Bb AL T8 PRECEBF of APRg “FEACERGR TP GW=CEa: V3% {1 om t he

thin-fil heat id Lo, . d R . i.n which t

re;grn;ng]rggc?%%%9§%$%§¥%a§§négﬁl?ﬁg?%Pﬁgggfg%t 8%?é%r$%¥%%tr ggf?&ﬁeflow
25 th 204, t j H f i .
o anti ord pr ncedly ERY, BEEEALLAL: BYIEAIRN 903Uk ok BB cutt® 9HE 02 + 5006

2 62 hydrogen gasowhighibs geBeeakednbiint B8 F8LOT BRI anfRSHAM el @WePat h
204 and contai ns” car bon nonoxi de and
power generation fuel or water discharged from the fuel
discharge portion 202a and the water discharge portion
.202b as liquid particles by subjecting the power
10 generation fuel or water to heating processing or
pressure reduction processing, thereby generating mixed
gas obtained from the fuel gas énd the wvapor in the
mixing portion 203c.
The thin-film heater 206 leads the mixed gas
15 generated in the mixing portion 203c into the reforﬁing
reaction flow path 204, and cause the vapor reforming
reaction shown in FIG. 20A and the chemical eguation
(3) based on a copper-tin (Cu-Zn) basis catalyst (not
shown) formed to adhere on the inner wall surface of
20 the reforming reaction flow path 204 and predetermined
thermal energy supplied £o the reforming reaction flow
path 204 from the thin-film heater 206 provided in
accordance with an_areé in which the reforming reaction
- flow path 204 is forhed to the reforming reaction flow
25 path 204, thereby genérating hydrogen gas (H»0) (vapor
reforming reaction process).

The hydrogen gas exhaust portion 205 emits



the like, elimnates carbon nonoxide (CO through the aqueous shift
reaction process and the selected 5 oxidation reaction process in 4Bbegr 2006
sel ected oxidation reaction portion 2102, and thereafter supplies the
obtained gas to the fuel electrode of the fuel cell constituting the power
generation portion 12. As a result, a series of the el ectrochem cal

reacti ons based 10 on the chem cal equatb s (6) and (7) are produced in

t he power generation portion 12, thereby ggnerating predeterm ned el ectric
power. In the power supply systenlhaving such a structure, for exanple,

when the fuel pack 20 is coupled with the p r . generatign nodul e 10

t hrough t he I$¥§5%??Poﬂa§0wphcgc&8raﬁﬁééaﬁFPhlPh§h§b6€éo&§§€ﬂlbed over al
operation (the |n|%tal grati en bg hart up, operation t he .st ead
operation, and THe ?%p grg?lon? t ABY &8R 898 Jefiff ﬁnfﬁﬁ@Px&ﬁebﬁnéhe

el gy SubPlyn ) yo 2400 S by Leak prekentan ngig)sag@bghgcpgr;o@'g%g%gd and

t he power gener ion exanp ano fie fue

CHarOL ng, Shaceadgenll Shife! ELcRash BloLS<3uBRL Sflel bl lue ) ot rode

of the fuel tery directly constituting the sub supply portion

11 through theoﬁﬂ@éti@ﬁerQEgléﬁ proE@ggeQX Qﬁ@eE@&bEQe%e%%T%a%H%gtr'C

power. This electric power is supplied to the operation control 00CT
2006 263 portieacisoAogBtkedoanztbe, cantr ehecBbRt2? a%t8 esORSAL i NY

el ectric power, and al so supplied as the
obtained gas to the fuel electrode of the fuel cell
constituting the power generation portion 12. As a
result, a series of the electrochemical reactions based

10 on the chemical equations (6) and (7) are produced in

the power generation portion 12, thereby generating-

predetermined electric power.
In the power supply system having such a

structure, for example, when the fuel pack 20 is

15 coupled with the power generation module 10 through the
I/F portion 30 in accordance with the above-described
overall operation (the initial operation, the start-up
operation, the steady operation, and the stop
operation), the leak prevention function by the fuél

20 » supply valve 24A (fpel leak preventing means) is
reieased, and the power generation fuel (for example,
methénol).FL charged in the fuel charging space 22A of
the fuel pack 20 is supplied ﬁo the fuel electrode of
the fuel battery directly constituting the sub éower

25 ‘supply portion 11 through the fuel feed path 31,
thereby generating second electric power. This

electric power 1is supplied to the operation control



drive electric power to the controller CNT included in the devige DVC ( not
shown) to which the power supply 5 system 301 is electrically co ﬂe&ﬂkdmm
through the positive electrode term nal and the negative el ectrode

term nal which are not illustrated. Wen the operation control portion 13
receives information concerning the drive state of the load LD 10 of the
device DVC fromthe controller CNT, the ?Egration control portion 13

out puts an operation control signal to start-up control portion 15,
and uses a part of the electric power generated by the sub power supply
portion 11 to heat. th hin-filmheater 15 206 of the_yapor reform ng
reaction portﬂ%ﬂﬂfﬁfgiilﬂ%ﬁﬂt?%émbp %I?%ﬁFE%%t?%?ppggtgﬁntég di schar ges
predet erm ned anounts of the power generation, fuel and, ter to the

r ef or mi ng reaéﬁfﬁ%gﬁﬁQﬁN?éﬁ?Fékﬁl%ﬁ&%Ee a@%p%+s?e?%?ﬁfﬁ@gfgﬁcFﬁﬁn portion
210X. As a resut 0 n [ I Qxi.de are
gener at ed- by t 5363§%¥Q%g¥%§ﬁ§%gg$eéé?%%% %%%@¥€gfege?§%téaggggégtf%n

reaction indi C@Ae)edd&yie@g?@@wﬁotc R cEWRLLRNEESpoliBr( BppBpd

hydrogen gas (H2) 1s supplied to the tuel electrode of the fuée

constituting tdigspayesogeneratéon: POt i PledinethEfePY roggReERLI NG i rst
electric power.” The first electric power is supplied to'the [oad LD of the

devi ce DVC as 201010 To 206rodbd & e hoRCal | ¥ee CheGhE GePONEELrEYLL her
carbon dioxide (C02) is emtted "to the outside of the power generation

terminal which are not illustrated.
When the operation control portion 13 receives
information concerning the drive state of the load LD
10 of the device DVC from the controller CNT, the
operation control portion 13 outputs an operation
control signal to the start-up control portion 15, and
uses a part of the electric power generated By the sub
power supply portion 11 to heat the thin-film heater
15 206 of the vapor reforming reaction portion 210X.
Aiso, the operation control portion 13 discharges
predetermined amounts of the power generation fuel and
water to the reforming reaction flow path 204 of the
vapor reforming reaction portion 210X. As a result,
20 hydrogen gas (Hp) and carbon dioxide (COé) are
generated by the vapor reforming reaction and the
selected Qxidafion reaction indicated by the above
chemical equations (3) to (5), and hydrogen gas (Hp) is
suéplied_to the fuel electrode of the fuel cell
25 constituting the power generation portion 12, thereby
generating first electric power. The first electric

power is supplied to the load LD of the device DVC as



nodul e 10 (power supply system 301) through, for exanple, the exhaust hole
14d provided on the top face 5 of the power generation nodule 18.0 BCT 205
by- product (gas such as vapor) generated at the tine of the power
generation operation in the power generation portion 12 is cooled and
liquefied in the separation collection portion 17. Consequently, the 10
by-product is separated into water and any other gas conponents, and only
water is collected and partially supplie 640 the vapor reform ng reaction
portion 210X through the by-product supply path 16a. Furthernore, any
other water is_irreversiply held in the collection 15 hol ding space 22B in
the fuel pack 2 etﬁno@lf?g TS R PrioddudOnedT 4 ecty B at he@bomatiortlidey t o

t he power supply syst.em 301 relatin to this concrete structural exanple,

t herefore, apﬂﬁgﬁ iéﬁeengﬁgﬁFlﬁﬁ’6%ﬁbﬁ3%?§%@ﬁ ol e i ROYRMNEFIN R faieor di ng
to the drive s f .the driven | ocad (device . DVC) can be aut ononously
outputted wit h%%%d%z%%celt& i B e sHRRY TR r1E) TR UH otRSi de of the

power supply 301, t r eratiqn operation can be effected
with the high %%%E“ ;?eéo#\peer %%5’%% i}‘gllelenclya/qtdzé:’%‘ﬁ%e‘% et i g tetace

el ectri ol ChaoaCha 3iier eaatl, L. b1 ] the general-pur pose
i ng.

chem cal cell and easy han reover, it 1's possible to realize 2 0

ot on che on PSR IR DO, UBEIAg VAl WMLl eBeSse ol
time of the power generation operation in the power
generation portion 12 is cooled and liquefied in the
separation collection'portion 17. Consequently, the

10 by-product is separated into water and any other gas
components, and only water is collected and partially
supplied to the vapor reforming reaction portion 210X
through the by-product supply path 16a. Furthermore,
any other water is irreversibly held in the collection

15 holding space 22B in the fuel pack 20 throﬁgh the by-
product collection path 32.

According to the power supply system 301 relating
to this concrete structural example, therefore,
apprdpriate.electric power (first electric power)

20 according to the drive state of the driven load (device
DVC) can be autonomously outputted withouf.accepting
resupply of the fuel from the outside of the power
supply system 301, the power generation operation can
be effected with the high energy conversion efficiency

25 | while realizing the electrical characteristic

equivalent to that of the general-purpose chemical cell

and easy handling. Moreover, it is possible to realize



di scarding the fuel pack 20 to the natural world or subjecting the sane to
| andfill disposal. 5 In this concrete structural exanple, descrippmomn-B@@
been given as to the case where a part of a by- product (water) generateé

or collected in the power generation portion 12, the vapor refornm ng
reaction portion 210X or the like is supplied to the vapor 10 reformng
reaction portion 210X and reused, water charged in the fuel pack 20
together with the power generation fueIZ@ﬁbthanol or the like) is utilized
and the vapor reformng reaction is executed in the vapor reformng
reaction portion 210X i n_the power supply 15 systemto which such a
structure i s nbfcaBpFFeRle FHPEaBRWSE BEPPOVNFHELEMeWpOGEr ig@nesest i on
operation by using the charged ower .generation fuel to which water is

m xed in advani%? t RBFEFBr 81 LBCsRBWAIPANEREGAt78e288 Anstaset @fe of the

vapor reform ng.reaction partion 210X, it is possible to apply a
structure in gh?Eﬂrﬁhaﬁe%BS EB?EEBaﬁ stlgre FESMPB&PH3&0H§FéQiﬁ§ of only
t he fuel disch : 110 0 the fuel . _vaporization portion 203, the
ref orming reac?ﬁ%ﬁegﬁé&b ggghgiﬁﬁ gﬁdg?ﬁgfﬁ$grgééﬁ°§3 exhaust portion 205
on 25 one surface skde.of _t ' t 2Q1. descri bed above, the
power. su%ply systenanggéﬁd?ﬁaéggk%thgﬁgégk l@%&@ﬁ?ﬁSn 9§ﬁfﬁépﬁéﬁpeved by
2000T 2006 26§a§rgégﬁa5&b¥ncggbtglFgenggggr§hggeterggeegglggbygtructural
exanpl es, the power genération nodules in

product (water) generated or collected in the power

generation portion 12, the vapor reforming reaction

portion 210X or the like is supplied to the vapor

10 reforming reaction portion 210X and reused, water
charged in the fuel pack 20 together with the power
generation fuel (methanol or the like) is utilized and
the vapor reforming reaction is executed in the vapor
reforming reaction portion 210X in the power supply

15 system to which such a structure is not applied.

In case of performing the power generation
operation by using the charged power generation fuel to
which watei is mixed in advance, therefore, as shown in
FIG. 75, as a structure of the vapor reforming reaction

20 portion 210X, it is possible to apply a structure in
which there is formed a single flow path consisting of
only the fuel discharge portion 202, the fuel
vaporization portion 203, the reforming reaction flow
path 204 and the hydrogen gas exhaust portion 205 on

25 one surface side of the small substrate 201.

As described above, the power supply system

according to the present invention can be achieved by



the respective enbodi ments and the attachable and detachable structures in
the respective enbodi nents. 5 In sone cases, a plurality of eithqg & ﬁ@?
power supply portions or the power generation portions my be provid

in parallel, or a plurality of types of the same nay be provided in
parallel. Since drive of the power generation portion is controlled in
accordance 10 with the start-up state ofeﬁge devi ce by such a structure,
wast e of the power generation fuel can bé uppressed, and the energy
resource utilization efficiency can be inproved. In particular, the
present invention can,be extensively utilized for a portable 15 device to
which a rennvaBFg 5Eﬁ§} Y- 58PBoEeNge Fmp§rsaﬁBIF§& &9T89SWSr supply such
as a nmobile phog i 5 r sonal dlgl%g assi st ant &PDA a not eboqgk-si ze
personal computer,'© uﬁ g TARTPI§80 ﬁePQVeragﬁpﬁ F&POHSFFF*ﬂéﬁhéPa and

o O eokEB! BLpHEEE U lyBRt 2B UL BB BLETE P, | g
le | device,
compr 5 g a o ?Eﬁﬁé’;ﬁ’él R RoPeres iR Ghe %‘é‘spg%ﬁ“‘) i

pover gegeralion Rehbi edsubi C £an he;alt eghsﬁthw and @,%‘oagfsed from said

fuel charging portion and gene ates th ectric power |n§ sai d fue
supply portions or the power generation portions may be

~provided in parallel, or a plurality of types of the
same may be provided in parallel. Since drive of the
power generation portion is controlled in accofdance
10 with the start-up state of the device by such a
structure, waste of the power generation fuel can be
suppressed, and the energy resource utilization
efficiency can be improved. 1In particular, the present
invention can be extensively utilized for a portable
15 device to which a removable general-purpose cell is
applied as a power supply sucﬁ as a mobile phone, a
personal digital assistant'(PDA), a notebook-size
personal computer, a digital video cameral, a digital
still camera and others, or a display unit such as a

20 liquid crystal element, an electroluminescent element

and others.



supplied fromsaid fuel charging portion, wherein said 10 power gqngq&%i?n
portion has a holding portion which holds said fuel charging portion. 22006
The power supply systemaccording to claiml1l, wherein said power supply
system can be attached to and detached from said external device w thout
restraint. 15 3. The power supply system according to claim1l1l, wherein
sai d power supply systemis provided with.ag7term nal which supplies

el ectric power to said external device. 4. The power supply system
according to claim1l1l, 20 wherein said fuel charging portion has a
degradabl e portion forned of a degradabkeamat erisal which can be
transforned into one or a plurality of materials <constituting soil in the
natural world. 5. Thelpowerpsuppl yuppstesyacenr dhight eupbaigslele2b rafer ei n
said fuel charging portion has a degradable portion forned of a materi al
whi ch is degradabdweattol| @as¢xtarthe daviucal enmpromdegt. 2 0 0 O T 2006
268 6. The power supply system according to claim5, wherein said
degradabl e portion isafbneabdcbirgingt priraionwhinchéah be fdedr aded by
contact with soil in the natural world. 5 7. The power supply system
according 1o cl aflmBIedirharei n sai d degradabl e portion is forned of

bi odegr adabl e plastic which can be degraded by m crobes.
a power generation portion which can be attached

to and detached from said fuel charging portion and
generates the electric power by using said fuel
supplied from said fuel charging portion,'wherein said

10 power generation portion has a holding pértion which
holds said fuel charging portion.

2. The power supply system according to claim 1,
wherein said power supply system can be attached to and
detached from said external device without restraint.

15 3. The power supply system according to claim 1,
wﬁerein said power supply system is provided with a

terminal which supplies electric power to said external

device.
4. The power supply system according to claim 1,
20 wherein said fuel charging portion has a degradable

portion formed of a degradable material which can be
transformed into one or a plurality of mateiials
constituting soil in the natural world.
5. The power supply system according to claim 1,
25 wherein said fuel charging portion has a degradable
portion formed of a material which is degradable at

least in the natural environment.



8. The power supply system according to claim1, 10 wherein saidqug@f
generation portion is provided with a fuel cell which generates sal 2006
el ectric power by the electrochem cal reaction using said fuel supplied
from said fuel charging portion. 9. The power supply system according to
claim8, 15 wherein said fuel cell is a fuel reformng type fuel cel
including a fuel refornmer which reforns sabdgfuel and extracts a specific
conponent, a fuel electrode to which said specific conponent is supplied,
and an air electrode to which oxygen is supplied. 20 10. The power supply

system according to ckai Qe p¥hEFethppaldsfyebn 8EeEPBInEStBr eYkdadswi th
at least one of a vapor reformng reaction portion, an aqueous shift

reaction portionhawsh@ s @chegroxhenti port east ionrpentiions 25miterThe
power supply systemaccording to.claim9, wherein said fuel reformer has a
fl ow path whose wieptih candoai déhradiedregpechtwetywhoh sote thanhB00 pm 2 0
0 0T 2006 269 12. The power supply system according to claim9, wherein
said fuel reformatimasl avbedter. 13. The power supply system according to
claim1l1l, wherein said fuel charging portion has an exposed 5 portion other
t han porti®ons hel d by7sai @hhoPdivag SppPLivoRY6teBapdcpsdendgéRecaBiian 6,
portion, and can take out said fuel charging portion fromsaid power
generation portivrebylnhsaplydeerpdalptessosppPnedst §ormed of

biodegradable plastic which can be degraded by
microbes.
8. The power supply System according to claim 1,

10 wherein said power generation portion is provided with
a fuel cell which generates said electric power by the
electrochemical reaction using said fuel supplied from
said fuel charging portion.

9. The power supply system according to claim 8§,

15 wherein said fuel cell is a fuel reforming type fuel
cell including'a fuel reformer whichvreforms said fuel
and extracts a specific component, a fuel electrode to
which said specific component is supplied, and an air
electrode to which oxygen is supplied.

20 10. The power supply system according to claiﬁ 9,
wherein said fuel reformer is provided with at least
one of a vapor reforming reaction portion, an agueous
shift reaction portion, and a selected oxidation
reaction portion.

25 11. The power supply system according to claim 9,
wherein said fuel reformer has a flow path whose depth

and width are respectively not more than 500 pm.



sai d. exposed portion. 10 14. The power supply system according tq,yb@&@m%
wherein said fuel charging portion has an exposed portion other than
portions held by said holding portion of said power generation portion,
and can couple said fuel charging portion with said power 15 generation
portion by the physical stress applied to said exposed portion. 15. The
power supply system according to claiml1l, owherein said fuel charging
portion includes: fuel feeding nmeans for feeding said power generation
fuel to 20 said power generation portion; and by-product receiving neans

for receiving at leaps a PdtpSfe? BYpPIQdUGEtefenEr8t8UnENL8aLTaRANS!
generation portion, and wherein said power. generation poftion includes:

fuel receiving negesefQrssesefvéngreabdmpewars25 peneeation fuel fed from
said fuel charting portion; and by-product feeding neans for feeding at

| east a part of a byzprotuetpgeaer atpdlat styheeini aecotdpavero2cQa@m01T 2006
270 generation. 16. The power supply system according to claim 15,

wher ei n, when savldefeeh saddgfwngl pohérgnngngosaidnpbaer angerppaeidon portion
are coupled with each other, said 5 fuel feeding nmeans of said fuel

char gi ng portiorpdstiennpekeedthinhpeatdongehetdcyvEagdnbandiof sai d power
generation portion, and said by-product feeding neans of said power
generation portiBArisokonhetdtd RPYACsgPgeration portion, and can take

out said fuel charging portion from said power
generation portion by the physical stress applied to
said exposed portion.

10 14. The power supply system according to claim 1,
wherein said fuel charging portion has an exposed
portion other than portions held by said holding
portion of said power generation portion, and can
couple said fuel charging portion with said power

15 - generation portion by the physical stress applied to
said exposed portion.

15. The power supply system according to claim 1,
wherein said fuel charging portion includes: fuel
feeding means for feeding said power generation fuel to

20 said power generation portion; and by-product receiving
means for receiving at least a part of a by-product
generated in said power generation portion, and

wherein said power.generation portion includes:
fuel receiving means for receiving said power

25 generation fuel fed from said fuel charting portion;
and by-product feeding means for.feeding at least a

part of a by-product generated at the time of power



by- product receiving means of said fuel charging 10 portion. 17. A fuel
pack which has' a space used for reserving a fuel, conprising: 2 & Q6T e
mai n body which can be coupled with and taken out froma power generation
portion which 15 generates power by using said fuel, and has an exposed
portion which is exposed fromsaid power generation portion when coupled
wi th said power generation portion; and asheed port which is used for
supplying said fuel 20 to said power generation portion; wherein said fuel
pack is provided with an intake port which is wused for collecting a

by- product gener % ggmﬁgld power generation portion. 18. The fuel pack
according to claim 7 erein 25 said fuel pack can be taken out from

sai d power generatipg poffio o@¥rtBﬁ%gby5k9§£eﬁté@§§ra@ﬁbled EQaifald,
exposed portion. 2 0 0 0 T 2006 271 .~ The fuel pack according to claim

17, wherein saighépelnpagkesasabe eoupl edawgihgspodtpovneandgengtiapbesr
portlon by the physical stress applied to the exposed portion. 5 20. The
fuel pack accordigagetatcbai ppifionherei noupleteasthonechf oshied, f selidpack
and said feed port includes biodegradable plastic. 21. The fuel pack
according 50 cl afnel7feabiengi means of said fuel charging portion is.
connected with said fuel receiving means of said power
generation portion, and said by-product feeding means
of said power generation portion is connected with said
by-product receiving means of said fuel charging
10 portion.
17. A fuel pack which has a space used for
reserving a fuel, comprising:
a fuel case main body which can be coupled with
and taken out from a power generation portion which
15 generétes power by using said fuel, and has an exposed
portion which is exposed from said perr generation
portion when coupled with said power generation
portion; and
a feed port which is used for supplying said fuel
20 to said power generation portion; wherein
said fuel pack is provided with an intake port which is
used for collecting a by-product generated by said
power generation portion.
18. The fuel pack according to claim 17, wherein
25 said fuel pack can be taken out from said power

generation portion by the physical stress applied to

said exposed portion.



at least a part of said fuel case is transparent. 10 22. The fuel pack
according to claim17, wherein said fuel case is a case to which2ag 0CT 2006
graduation used for neasuring a quantity of said fuel is provided and
which 1is at |least partially transparent. 23. A power generator which
supplies electric 15 power to a |oad, conprising: a power generation
nmodul e for generating said electric power fyjoma fuel; a first interface
whi ch enabl es attachnent and detachnent of a fuel hol ding portion which
has a space 20 used for reserving said fuel to/from said power generation

modul e, -and is used fgr f%tn(éhifggllZ%ialgkf lé%lcorfdri%gl 3 %qa‘i%l 17Ol QIfag o ti on

into said power generation no and "a second intertace Wi ch enabl es

attachment and 23;detachneat ot sabd RWEH LERERat ian W& to/froman
external device mh%ch hasngaid Igad, an§M§% usgﬁ' or ou pufiing el ectric

power generated HEABYSREEnPRWREi2n0bY @nE 20061 212 geraratign mdule to
sai d external device;wherein, said power generator further includes a third
interface whichtautpubsseeasipdualoguantity information of the fuel in said
fuel holding portion to said external device. 5 24. The power generator
according o claim230. wiaeeifnedaipd cfrowerogerierattar luritther7,i ndiaudeisy a
third interface to which drive information of said load is inputted.

at least one of said fuel pack and said feed port

includes biodegradable plastic.

21. The fuel pack according to claim 17, wherein

at least a part of said fuel case is transparent.

10 22. The fuel pack according to claim 17, wherein
satd fuel case is a case to which a graduation used for
measuring a quantity of said fuel is provided and which
is at least partially transparent.

23. A power generator which supplies electric

15 power to a load, comprising:

a power generation module for generating said
electric power from a fuel;

a first interface which enables attachment and
detachment of a fuel holding portion which has a space

20 used for reserving said fuel to/from said power
generation module, and is used for fetching said fﬁel
from said fuel holding portion into said power |
generation module; and

a second interface which enables attachment and

25 detachment of said power generation module to/from an

external device which has said load, and is used for

outputting electric power generated from said power



25. The power generator according to claim23, 10 wherein said second
interface includes a positive electrode terninal and a negative éllcBET 3608
termnal. 26. The power generator according to claim23, wherein a
gradation which can be an index of a residual quantity of said fuel in
said fuel holding portion is 15 provided to said power generator. 27. The
power generator according to claim?23, wherein said power generation
nodul e includes a fuel cell which has a fuel reformer which reforns said
fuel and extracts a specific conponent, a fuel electrode to 20 which said

speci fic componefdné sasuPRl hedulandoaBadlr exeb@ahl 0devi 8cWiheRe@xygen is
supplied. 28. The power generator according to claim?27, wherein said fuel

reformer is provialed wbhbrageheastorofarehea vapoudeef ar ahagdr eackir@ace
portion, an aqueous 25 shift reaction portion, and a sel ected oxidation
reaction porti orwh28h Jhepposeregedeaat gnaatdcoydingotrmachianmZ7th2 GueCT
2006 273 wherein said fuel reformer has a flow path whose depth and w dth
are respectivel yimosahdr euehanosgddngnpoahdoa thesberd wkhiehnsét dexyigpace in
said flow path to a predeterm ned tenperature. 5 30. The power generator
according Yo claim234.- whePePAWSHi depBWBECGeAEFALPAOAINBAULE 2RHS 23 /
capacitor. 31. The power generator according to claim23, wherein said
first interface %%%r%hnoﬁéhgnBOﬁgFtggﬁerator further includes a third

interface to which drive information of said load ‘is
inputted.

25. The power generator according to claim 23,

10 wherein said second interface includes a positive
electrode terminal and a negative electrode terminal.

26. The power generator according to claim 23,
wherein a gradation which can be an index of a residual
quantity of said fuel in said fuel holding portion is

15 _ provided to said power generator.

27. The power generator according to claim 23,
wherein said power generation module includes a fuel
cell which has a fuel reformer which reforms said fuel
and extracts a specific component, a fuel electrode to

20 ‘which said specific component is supplied, and an air
‘electrode to which oxygen is supplied.’
..'28. The power:generator according to claim 27,
- wherein said fuel reformer is provided with at least
one of a vapor reforming reaction portion, an agueous
25 shift reaction portion, and a selected oxidation
reaction portion.

29. The power generator according to claim 27,



whi ch exposes said fuel holding portion when said fuel 10 hol ding portion
is attached to said power generation. nodule. 32. The power generZalt 6€T 2006
according to claim31l, wherein said first interface is configured to be
capabl e of taking out said fuel charging portion from 15 said power
generation nodul e by the physical stress applied to said opening portion.
33. The power generator according to claimy3k wherein said opening
portion of said first interface has a first opening part and a second
opening part 20 opposed to said first opening part, and the first

interface is so gaatLgHr edikhahesakdrofel ®Rar gl B9 owPYaknOHoS < Richethed
out from said second opening part by the physical stress applied to said

- first opening pahl. w2atB4ar&hecppwer igNE aber maeeoktiaRgd 500 ¢mj Mid,a
wherein said first interface is configured to be capable of attaching said
fuel chargi ng pohtkesrt @hsahds2t@ @ Bphc20Qn s21d4 gower pgemerat ison nodul e
by the physical stress applied to said opening portion. 35. A device
driven with el ecbredepewminedcorppesitigre5 a | oad which functions with said
el ectric power; and a power supply system which can be attached to and

det ached fPom sai d dé¥i-ceThiet ROUELr gsnegiaforagg¢cording to claim 23,

wherein said power generation module has a capacitor.
31. The power generator according to claim 23,
wherein said first interface has an opening portion

which exposes said fuel holding portion when said fuel

10 holding portion is attached to said power generation
module.
32. The power generator according to claim 31,

wherein said first interface is configured to be
capable of taking out said fuel charging portion from

15 said power generation module by the physical stress
applied to said opening portion.

33. The power generator according to claim 31,
wherein said opening portion of said first interface
has a first opening part and a second opening part

20 opposed to said first opening part, and the first
interface is so configured that said fuel charging -
portion is thruéted out from said secohd opening part
by the physical stress applied to said first opening
part.

25 34. The power generator according to claim 31,
wherein said first interface is configured to be

capable of attaching said fuel charging portion to said



supplies electric power generated froma fuel to said 10 | oad; wherein
sai d power supply system conprises: a fuel charging portion in whi¢# Qi 006
fuel is charged; and a power generation portion which can be attached 15
to and detached from said fuel charging portion without restraint, and
generates said electric power by using said fuel supplied fromsaid fuel
charging portion. 36. The device according2t/a claim35, wherein said
device has a conputer. 20 37. The device according to claim 35, wherein
said device has a display unit. 38. A power generator which generates

power by -US'ng_ﬁo&@ﬁ!geﬁ@ﬂ@théhnﬂbdQQ@BbyQEH@rghy@gcﬁﬁa@%régé geperabl ng
power by 25 using said fuel charged in detachable fuel charging neans;
and control l'ing peagsifiospy¥aiygngowttibnti me an output 2 0 0 0 T 2006 275
voltage supplied to a load by electric power generated by said power
generati ng neans; whé&bei nAsdediceodtrivkhi ngtheansctantr pogea,change in said
out put voltage in accordance with a residual quantity of said 5 fuel
charged in said ¢oeprehangi ng neans. 39. The power generator according to
claim 38, wherein said controlling nmeans further has detecting neans for
detecting & residual auéﬁ?ﬁtyhéFhs%PBCF&@Ps with said electric power;

and
a power supply system which can be attached to and
detached from said device without restraint and
supplies electric power generated from a fuel to said
10 load;
wherein said power supply system comprises:
a fuel charging portion in which said fuel is
charged; and
a power generation portion which can be attached
15 to and detached from said fuel charging portion without
restraint, and generates said electric power by using
said fuel supplied from said fuel charging portion.
36. The device according to claim 35, wherein said
device has a computer.
20 37. The device according to claim 35, wherein said
device has a display unit.
38. A power dgenerator which generates power by
using a fuel, comprising:
power geﬁerating means for generating power by
25 using said fuel charged in detachable fuel charging
means; and

controlling means for varying with time an output



charged in said fuel charging nmeans. 10 40. The power generator according
to claim38, wherein said controlling neans controls said output2 0 00T t 23¢e
to lower as a residual quantity of said fuel charged in said fuel charging
means i s reduced. 41. The power generator according to claim 38, 15 wherein
sai d power -generating neans further includes a capacitor which can be
charged with generated electric power. 275

voltage supplied to a load by electric power generated

by said power generating means; wherein said

controlling means controls a change in said output

voltage in accordance with a residual quantity of said
5 fuel charged in said fuel charging means.

39. The power generator according to claim 38,
wherein said controlling means further has detecting
means for detecting a residual quantity of said fﬁel
charged in said fuel charging means.

10 40. The power generator according to claim 38,
wherein said controlling means controls said output
voltage to lower as a residual quantity of said fuel
charged in said fuel chargiﬂg means is reduced.

41. The power generator according to claim 38,

15 wherein said power generating means further includes a
capacitor which can be charged with generated electric

power.



