WO 02/ 059993 PCT/JP02/00426 1 DESCRI1 P T I ON POANER SUPPLY SYSTEM
FUEL PACK CONSTI TUTI NG THE SYSTEM AND DEVI CE DRI VEN BY PONER 5 GENERATOR
AND PONERVBURBEIISYSTEM Technical Field The present invemCromoy@dzates to a
by-product elimnation device used in a power supply system and 10 nore
particularly to a by-product elimnation device used in a portable power
supply systemwith a high energy utilization efficiency. Background Art In
all household and industrial fields, various 15 kinds of chem cal cells
are used. For exanple, a primary cell such as an alkaline dry cell or a
manganese dry cell is often used.i ches, .C ras toys, and portable
acoustic devices, and it has a cﬁagaﬁ?érgsfi% ?Hgt8i¥s quantity of
production is 20 large fromthe global viewpoint and it is inexpensive

and readily avail abl S r S I t battery, a
ni ckel - cadm um st oraf W ; J $ 5 Bg@g%f %%gﬁ ery, a
lithiumigon battery 1 & 5%' r—personal digital
assi st ances ( PDA) Wﬁlc are i'n w déspread use i'nh recent portable devices
such as a digital video canera or a digital still camera, and it has a
characteristic which is superior imnethgiesonpietal efficiency because it
can be

The present invention relates to a by-product
elimination device used in a power supply system, and
10 more particularly to a by-product elimination device
used in a portable power supply system with a high
energy utilization efficiency.
Background Art
In all household and industrial fields, various
15 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 characteristic that its quantity of production is
20 large from the global viewpoint and it is inexpensive
and readily available.
A secondary cell such as a lead storage battery,
a nickel-cadmium storage battery, a nickel-hydrogen
storage battery, a lithium ion battery is often used
25 in mobile phones or personal digital assistances (PDA)
which are in widespread use in recent portable devices
such as a digital video camera or a digital still
camera, and it has a characteristic which is superior

in the economical efficiency because it can be
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d in such uncoll ected
environmental concerns or energy problems, problems

concerning waste materials generated after use of
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
are many devices which utilize this cell as a power
supply. Further, basically, when 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 gquantity of waste
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
the natural world or subjected to landfill disposal.
Thus, there is fear of environmental destruction and
disfigurement of the natural environment by heavy metal

such as mercury or indium included in such uncollected
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chem cal battery in the Iight of the efficiency of use of an energy
resour ce,weiposdvhe primary cell is produced by 5 utilizi RgTiIRE/@aABY gy
which is approximately 300-fold of the 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 chgrged and di scharged and 1is
superior in the econom cal efficiency, when the 10 secondary cell is
charged froma donestic power supply (convenience outlet) or the like,
efficiency of use , of. the energy drops to approximately 12% due to the
efficiency of B%%E?aﬁﬁﬁ%Tation in an electric power plant or the
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to 40% Furthernore, for the purpose 25 of application to a drive power
supply for vehithesdimcharperiel e sepptyy syshene fHtchasiyess wse,o0f the
cogeneration systemfor donestic use and others, or substitution
energy is less than 1%. Even in case of the secondary
cell which can be repeatedly charged and discharged and
is superior in the economical efficiency, when‘the
10 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
plant or the transmission loss. Therefore, it can not
15 be saild that the energy resource 1s necessarily
efficiency utilized.

Thus, the attention is recently drawn on various
kinds of new power supply systems or power generation
systems (which will be generically referred to as

20 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.,
approximately 30 to 40%. Furthermore, for the purpose

25 of application to a drive power supply for vehicles or

a power supply system for business use, a cogeneration

system for domestic use and others, or substitution
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and devel opnent for practical application are carried out extensively.
However, wberes®p® various problens to make 5 the power @emgrext/ioars el enent
with the high energy wutilization efficiency of the fuel cell or the Iike
smaller and |ighter, and apply it as the portable or carry-along power
supply system for exanple as the alternage for the chem cal cell above
described, 10 hereafter. Actually, in the power supply systemthat effuses
hydrogen from an all oy which occludes hydrogen and generates electric

pover by hydr ogan. {1er8d 5. 3 ol that, pover generali g sapaci ty (pover
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grade are low in the ™ previous fue I Tect” power generation system which
supplies an organignehemgtry fuel to the fuel cell 20 directly. On one
hand, the fuel reform ng power generation system supplies hydrogen to the

fuel cell fromthe feogbveef of®re Wiehvd o15Bs hyesonens ffomdie organic
chem stry fuel, for exanple nmethanol or nethane gas. 25 The fuel reformng

power gerter at i othe yisdwear hgenstecthi orare lagvanit ageti hisie anigytgyersgmpnt per unit
capacity of the fuel vessel is high in conparison wth the fue
utilization efficiency of the fuel cell or the like
smaller and lighter, and apply it as the portable or
carry-along power supply system, for example as the
alternate for the chemical cell above described,
10 hereafter.

Actually, in the power supply system that effuses
hydrogen from an alloy which occludes hydrogen and
generates electric power by hydrogen, there is
a problem that power generation capacity (power

15 consistency) or energy per unit volume of the hydrogen
occludent alloy is low. Also, there is a problem that
the power consistency and output grade are low in the
previous fuel direct power generation system which
supplies an organic chemistry fuel to the fuel cell

20 directly.

On one hand, the fuel reforming power generation
system supplies hydrogen to the fuel cell from the
fuel reformer which forms hydrogen from the organic
chemistry fuel, for example methanol or methane gas.

25 The fuel reforming power generation system has such
an advantage that energy amount per unit capacity of

the fuel vessel is high in comparison with the fuel



WO 02/ 059993 PCT/JP02/ 00426 5 direct power generation systemor said

hydr ogen occl

ref or m ngwpeaesIdgener ati on system that conbi nes

udent alloy power generation system Here, in the fuel

wi th the oxygen-hydrogen fuel 5 cell, by-product such as carbon di oxi

is generated
t hat the power
t he hydrogen g
t hat m xed gas
supplied to th
carbon nonoxi
due to the vo
generation sys
consistency s
system Then,

in addition to the hydrogen gas. There is also a prob
generation efficiency decliknes, since the concentrati

sai d vapecTtiieed/oonsf or mer

de gas
em
on of

as which contributes to power generation is lowin case 10
based on the hydrogen gas and carbon dioxide gas is sinply

e.fuel, cell here is a m vi rul ent

Calfete PBbusr, GPRERSEIGN ISV Seed Sp PEEPR VARG T e e

U0E déﬁ@.gff§%e£8§ér &én%fgg{ r%.%§§%gé.ﬁQ§%PQﬂ§rthe

tem known | n prior-ar cou In the power

UfﬁéfiEQEoiﬁiﬂéepé®e£hﬁeﬂ@%é@@%ﬁ I's €&h T Yn 2t OBGmPONES

the present 1 nvention has an advantage to 20 obtain

supply

sufficient powegsc@nshsbenedeandcepehdy withl tgatbRpgehingheogom atuan easy

rate without e

xhaust of by-product to outside as possible. Disclosur

e of

| nventi onsA by-pedduchyepiotnati encHexs ceatisel dioRipewgss 26 generation
ng to one aspect of the present invention, conprises at

system accord
| east any one

10

15

20

25

offené¢mrtadf il agdtkipnoto delde viytiragénetashar geere is
also a problem that the power generation efficiency
declines, since the concentration of the hydrogen gas
which contributes to power generation is low in case
that mixed gas based on the hydrogen gas and carbon
dioxide gas is simply supplied to the fuel cell.
Further, there is a problem that virulent carbon
monoxide may be contained slightly in the mixed gas.

Furthermore, due to the volume of the wvapor fuel
reformer itself, the power generation system known in
the prior art could not obtain the power consistency
sufficient to use as the portable or carry-along power
supply system.

Then, the present invention has an advantage to
obtain sufficient power consistency and energy
utilization efficiency at an easy rate without exhaust
of by-product to outside as possible.

Disclosure of Invention

A by-product elimination device used in a power
generation system according to one aspect of the
present invention, comprises at least any one of:

(a) a fuel pack provided with a fuel charged



WO 02/ 059993 PCT/JP02/ 00426 6 portion having a power generation fuel
having a |liquid or gas containing hydrogen charged therein; and (b) a
power gerwpaioseorrodul e whi ch can be attached to or det achedrérvemea he f uel
pack, the nmodule 5 including a reformng portion which transforns the
power generation fuel supplied fromthe fuel charged portion into first
gas contai ni ng hydrogen gas and carbon dioxide as mai n conponents, and a
fuel cell which generates an electrical energy by using the 10 hydrogen
gas contained in the first gas, the by-product elimnation device further
conprising an absqr.bent charged_portion which _selectivel.y absorbhs .carbon
di oxi de cont ai REF 51T eV §t PEES T I lPHe%PgﬁobﬁWﬁégb%rgﬁ%ﬁl§hd

first gas Lo tRe I CRRri g oot RRRESRL BHeRRIED, BT on devi oc

first gas to the - pr oduct i mnation device,

the power generation,fuel J j rRoeR £hement: crcharged in the fuel
charged portion is tggngié#ﬂgﬁyg%ﬂg% t he hég}ogen (ﬁﬁi-carbon di oxi de (C02)

m xed gas (firsfi Qa0 By he JRomanE R tthen fliensblhy-k, Theef mostiieas is
transforned to the second gas based on hydrogen gas by absorbi ng and

el i m natisng carihen o e r@as fay nidhgoaisenbemli chharged feetds @he The second
gas is 25 supplied to the hydrogen-oxygen fuel cell (fuel cell). The

second gas has guwr hyatvengeri oga S uedn cemtorlatado rf rofmo it hipo iiere 1g eferrateidon,
t hereby i nproving the power
portion into first gas containing hydrogen gas and
carbon dioxide as main components, and a fuel cell
which generates an electrical energy by using the
10 hydrogen gas contained in the first gas,

the by-product elimination device further
comprising an absorbent charged portion which
selectively absorbs carbon dioxide contained in the
first gas fed from the reforming portion and feeds

15 second gas whose carbon dioxide concentration is
lowered by the first gas to the fuel cell.

That is, in the by-product elimination device,
the power generation fuel including hydrogen element
charged in the fuel charged portion is transformed to

20 the hydrogen (Hp)-carbon dioxide (COp) mixed gas (first
gas) by the reforming portion firstly. The first gas
is transformed to the second gas based on hydrogen gas
by absorbing and eliminating carbon dioxide gas by
the absorbent charged portion. The second gas is

25 supplied to the hydrogen-oxygen fuel cell (fuel cell).
The second gas has high hydrogen gas concentration

for power generation, thereby improving the power
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highly in conparison with the case that the power generation el enent

don't compoigesPbe absorbent charged portion. As a resul PCTIIPOY/®4pOSSi bl e
to apply the fuel cell as 5 the portable or carry-al ong power supply system
that has high energy utilization efficiency and hi gh power consistency
and can be controlled easily. A fuel pack -wused in the power supply system
according to the other aspect of the present invention 10 conprises: a

fuel charged portion which can be connected to the fuel pack, and contains

fuel to b I 1 f [ h .hyd d
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di oxide is generated in the reform ng portion. The carb oxi
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hydrogen wi th high concentration to the fuel cell. In the fuel char ged

portion, showevehe wWiesebie WieldHre yeapaait polwerr etipead 2ysasmcanhen di oxide

i's generated inthe reformng portion, whereby there is no need to nake

the fuel pack haar e ghAenamogswlttilitzhde ipar edtilieipowsr agenériahi ppwer
consistency and can be controlled easily.

A fuel pack used in the power supply system
according to the other aspect of the present invention

10 comprises:

a fuel charged portion which can be connected to
the fuel pack, and contains a fuel to be supplied to
a reforming portion which generates hydrogen and carbon
dioxide from the fuel, and whose volumetric capacity is

15 reduced as carbon dioxide is generated in the reforming
portion; and

a carbon dioxide absorption portion which absorbs
carbon dioxide generated in the reforming portion and
whose volumetric capacity is increased as carbon

20 dioxide is generated in the reforming portion.

The carbon dioxide absorption portion expands when
it absorbs carbon dioxide to supply hydrogen with high
concentration to the fuel cell. In the fuel charged
portion, however, whose volumetric capacity is reduced

25 as carbon dioxide ie generated in the reforming
portion, whereby there is no need to make the fuel pack

large. As a result, the portable power generation
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t he power supply system according to further aspect of the present

i nventi orwoO oeosg9pi ses: 5 a fuel charged portion whi ch contaragozoofizeel to be
supplied to a reform ng portion which generates m xed gas containing
hydrogen and a first by-product fromthe fuel, and whose volunetric
capacity is reduced as the first by-produgt is generated in the reformng
portion; 10 a first by-product absorption portion which generates a second
by- product by absorbing the first by-product fromthe m xed gas, and whose

vol unetric capagi i s e . as.the first by-product is generated in
the reform ng p%f%%%%;é%$g&% ai%g%%%ﬁ by- product absorption portion which

absor bs hydrogen fedAffﬁ%ﬂtﬁEbE oLy pg Eﬂﬁté&Wb@nQ%%ﬁff S$EP. by- pr oduct
e

fed fromthe first by-product absorption portion. i rst by-product

absor ption portiefadthd he 2A0-8aEONLHY-Produsie FNSOIHIE OhRAIEi QN absorb
the first by-product and the second by-product respectively, thereby

suppl yi ng hydr ogefo 4 hi gh concentration to the fuel cell. A fuel pack
used in the power supply system 25 according to further aspect of the
present iFxvention canpuéesesharngédeborhasyeeh i tdamntadmsha coneni s lae f uel
to be supplied to a reforming portion which generates mixed
gas contaiﬁing hydrogen and a first by-product from the
fuel, and whose volumetric capacity is reduced as the
first by-product is generated in the reforming portion;
10 a first by-product absorption portion which
generates a second by-product by absorbing the first
by-product from the mixed gas, and whose volumetric
capacity is increased as the first by-product is
generated in the reforming portion; and
15 a second by-product absorption portion which
absorbs hydrogen fed from the reforming portion and
the second by-product fed from the first by-product
absorption portion.
The first by-product absorption portion and the
20 second by-product absorption portion absorb the first
by-product and the second by-product respectively,
thereby supplying hydrogen with high concentration to
the fuel cell.
A fuel pack used in the power supply system
25 according to further aspect of the present invention

comprises:

a fuel charged portion which contains a fuel to be



WO 02/ 059993 PCT/ JP02/ 00426 9 supplied to a reform ng portion which
generates m xed gas including hydrogen and a first by-product fromthe
fuel, andwaleesdIydl unetric capacity is reduced as the fi pPstr/ipg/@azmduct is
generated in the reformng portion; 5 a first by-product absorption portion
whi ch absorbs the first by-product fromthe m xed gas, and whose

vol unetric capacity is increased as the figst by-product is generated in
the reform ng portion; and a second by-product absorption portion which 10
collects a second by- product froma fuel cell which generates power by

usi ng hydrogen fe%% the f|rOrmln ggog %ﬁd g grates the second
by- pr oduct, 0Se volunetrlc ca . hcT a&@&'é@‘ﬁémg% X
generated in t fyel = q tLy S
formed until Eﬁe ggﬁgﬁﬁbeﬁergtlo ﬁsgggt OF%%%%Cgﬁ %I%%g%%oﬁ%gga

therein. As resylf, %B%.%%E%%iv%ﬂum%%%h%o%gﬁghl%§ H@er%Hﬁ%e@faEh%hQO“er

generation can be controlled, and hydrogen w th high concentration nay be

20 supplied tortihetf ugl- pQ@d'u;ctt her géyleeetc%er AiN@Hch e IRl ngdeBetabihgn
effectual ly. Brief Description of awi ngs FIGS. 1A and 1B are perspective

views fob show ng apMiireat iR pfodudrowdscypfilon sattemmesdcdi ng to the
25 present invention; FIGS. 2A to 2C are bl ock diagrans show ng basic
structures of theopbwserthsudplnestspst-emodacar dirog tthet kg xed gas, and
whose volumetric capacity is increased as the first
by-product is generated in the reforming portion; and
a second by-product absorption portion which

10 collects a second by-product from a fuel cell which
generates power by using hydrogen fed from the first
by-product and also generates the second by-product,
and whose volumetric capacity is increased as power is
generated in the fuel cell.

15 ‘ Consequently, the by-products that are formed
until the power generation is performed can be
accommodated therein. As result, the effect on
environment at the time of the power generation can be
controlled, and hydrogen with high concentration may be

20 supplied to the fuel cell, thereby performing the power
generation effectually.

Brief Description of Drawings
FIGS. 1A and 1B are perspective views for showing
application of a power supply system according to the

25 present invention;

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

structures of the power supply system according to the
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di agram showing a first enbodi nent of a power generation nodule applied to
the powewORpfMy3 system according to the present inventi @eT/JIBO¥Io®&6 4 is a
bl ock di agram showi ng a structure of a power generation portion of the
power supply system according to the enbodinent; FIG 5 is a view
schematically showing a first structural %%anple of a sub power supply
portion 10 applicable to the power generaﬁion nodul e according to the
enbodi nent; FIGS. 6A and 6B are views schematically showing a second
structural exanple of the sub power supply portion applicable to the power
generation nndU?%e%@”%c%Qﬂ?ﬂﬁﬁéﬁ%)tlﬂ s embodinent; FIGS. 7A to 7C are views

schematically show n a third structural exanple of the_sub power supply
portion applicable th?heépbﬁe?S@iﬂ%%a?%%%rﬁ%gg?%Wl%%c%rEfﬁﬁtto t he
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schematically s ( structur exanpl € o power
supply portion applieabl £ {9 4Me1pewen: 9grenakhoRi hHdxl srraseerding to the

enbodi nent ;
a power generation portion of the power supply system
according to the embodiment;
FIG. 5 is a view schematically showing a first
structural example of a sub power supply portion

10 applicable to the power generation module according to
the embodiment;

FIGS. 6A and 6B are views schematically showing
a second structural example of the sub power supply
portion applicable to the power generation module

15 according to this embodiment;

FIGS. 7A to 7C are views schematically showing
a third structural example of the sub power supply
portion applicable to the power generation module
according to the embodiment;

20 FIGS. 8A to 8C are views schematically showing
a fourth structural example of the sub power supply
portion applicable to the power generation module
according to the embodiment;

FIGS. 9A and 9B are views schematically showing

25 a fifth structural example of the sub power supply
portion applicable to the power generation module

according to the embodiment;



WO 02/ 059993 PCT/JP02/ 00426 11 FIG 10 is a view schematically show ng a
sixth structural exanple of the sub power supply portion applicable to

t he powerwgenmes®bs on nodul e according to the enbodi nent; PETEP@A04%1A and
11B are views schematically showing a seventh structural exanple of the
sub power supply portion applicable to the power generation nodul e
according to the enbodinent; FIG 12 is a,schematic view showi ng an eighth
10 structural exanple of the sub power supply portion applicable to the
power generation nodul e according to the enbodinment; FIG 13 is a
schematic view show operatron part. .1 in another ex%nple of

ot
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a s¢hemabiseM@wtshowi ng an operation state (part 3) in another
the eighth 25 structural exanple of the sub power supply portion

to the powers.ganey alndon 1M ciHee vaeGey didhenia® i dahe yeshoeiiment ;
a seventh structural example of the sub power supply
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
theAembodiment;

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
the embodiment;

FIG. 14 is a schematic view showing an operation
state (part 2) in another example of the eighth
structural example of the sub power supply portion
applicable to the power generation module according to
the embodiment;

FIG. 15 is a schematic view showing an operation
state (part 3) in another example of the eighth
structural example of the sub power supply portion
applicable to the power generation module according to

the embodiment;



WO 02/ 059993 PCT/JP02/ 00426 12 FIG 16 is a schematic view show ng an
operation state (part 1) in still another exanple of the eighth

st ruct ur aWoezampbe of the sub power supply portion appli eablJeorw42she power
generation nodul e according to 5 the enbodinment; FIG 17 is a schematic

vi ew showi ng an operation state (part 2) in still another exanple of the
eighth structural exanple of the sub powr. supply portion applicable to

t he power generation nodule according to fb the enbodinent; FIG 18 is a
schematic view showi ng an operation state (part 3) in still another

I f th i ght t t I f.th b, | . ti
2ppl T cabl e 10t he pOWET" gbher ot cRCNGHb £C atkot TR IE 55 THELEMbR ment
FIG 19 i [ j i 0g: y fi t | | &
ener ati On por (T alfpl1 abh o1 6 Chet poier™ Serer Sl i Tooi e Sebtrai hg 1o

the embodi ment ; 520, k(351 20AR: 208 &e HES SRR VEip BNSoShRomNg  a

hydr ogen generation process I1n a fuel reformng portion applied to the

power generati ofppDIddi0e B¢ figid® §diee Lo Ml & & oddihand 21B
are views schematically showing 25 a second structural exanple of the
power gengr ati ofhe patiidditn@ppl i cable to the power generation nodul e
according to the enbodi nent;

FIG. 17 is a schematic view showing an operation
state (part 2) in still another example of the eighth
structural example of the sub power supply portion
applicable to the power generation module according to

10 the embodiment;

FIG. 18 is a schematic view showing an operation
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

15 the embodiment;

FIG. 19 is a schematic view showing a first
structural example of a power generation portion
applicable to the power generation module according to
the embodiment;

20 FIGS. 20A and 20B are perspective views showing
a hydrogen generation process in a fuel reforming
portion applied to the power generation portion
according to the embodiment:

FIGS. 21A and 21B are views schematically showing

25 a second structural example of the power generation

portion applicable to the power generation module

according to the embodiment;



WO 02/ 059993 PCT/JP02/ 00426 13 FIGS. 22A to 22D are schematic vi ews
showing a third structural exanple of the power generation portion

appl i cablwotoe/osd9e3 power generati on nodul e according to tReTarim@iszeent; 5
FI GS. 23A and 23B are views schematically showing a fourth structural
exanpl e of the power generation portion applicable to the power generation
nodul e according to the enbodi nent; FIGS.,,24A and 24B are vi ews
schematically showing 10 a fifth structural exanple of the power
generation portion applicable to the power generation nodule according to

t he enbodi nent; FI A S evie hematically .show ng a sixth
G??I(tgi M tzo %ﬁ HT ogrllv&l%&ap%ﬁ'we honanz}gé to the

. we s
structural exanple e power génera i on appli

pover_gener at | an 1Al &L AGSALA NG Labhe Sl AL, HGe 28 s, @ bl ook

. . ar
di agram showi ng a primary structure concrete exa power

generation modid.e anpldabl @die the DI oRUPRISh SHESLRMR aRRRNE NG 20 to

the enbodinent;” FIG 2771s a flowhart show ng a schenatic operation of

the power supplaycsysdams ags ol RenddAinddie: enbodi ment; FIG 28 is a view
showing an initial operation 25 (standby node) of the power supply system

according to the enboes merds #d52F0 drse avideyv Sttty da SEardhdiping
operation of
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

10 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

15 portion applicable to the power generation module
according to the embodiment;

FIG. 26 is a block diagram showing a primary
structure of a concrete example of the power generation
module applicable to the power supply system according

20 to the embodiment;

FIG. 27 is a flowchart showing a schematic
operation of the power supply system according to
the embodiment;

FIG. 28 is a view showing an initial operation

25 (standby mode) of the power supply system according to
the embodiment;

FIG. 29 is a view showing a start-up operation of



WO 02/ 059993 PCT/JP02/ 00426 14 the power supply system according to the

enbodi nent ;

FIG 30 is a view show ng a steady operation (steady nod

t he powerweuwppspsyst em according to the enbodi nent; 5 FIPGI/JBL2/G0826an
operation conceptual view showing a stop operation of the power supp
system according to the enbodinment; FIG 32 is a bl ock diagram show n
second enbodi nent of a power generation dule applied to the 10 power

e) of

y
g a

supply system according to the present invention; FIG 33 is a schenmatic
view showi ng the electrical connection relationship between the power
supply system [ ener%élon uIe% Q ﬁ the g?odl nt and a
devi ce; 15 FIGFg%4 |¥eg PIHE HaF¥n§ﬁ 5 agsé eﬁ%t%ge mgnggf t he
pover suppl y systemgagcond ng Lo.yiLhe aegand emaadi top 5is an
operati on concept ual VIEM/ShOMAn in operatlon f%t 8 y node) of
the power suppl )éte%gysiﬁ%H%W‘ %‘%C%h@' BawEQ %ﬂﬁp@ﬁ}bg%%ﬂﬁ ac'éb?'dlﬁ ks an
operation Conceptua view showng a start-up oOperation (part of the
power supply systefmvaesaeding to the enbodi ment; FIG 37 is an operation
conceptual view showing 25 a start-up operation (part 2) of the power
supply system accordicng 3t10 itsherremipediatebth; cbhGepd@ialls vdrRwoR&L&t han
conceptual view show ng
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
10 power supply system according to the present invention;
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;
15 FIG. 34 is a flowchart showing a schematic
operation of the power supply system according to
the second embodiment;
FIG. 35 is an operation conceptual view showing
an initial operation (standby mode) of the power supply
20 system according to the embodiment;
FIG. 36 is an operation conceptual view showing
a start-up operation (part 1) of the power supply
system according to the embodiment;
FIG. 37 is an operation conceptual view showing
25 a start-up operation (part 2) of the power supply

system according to the embodiment;

FIG. 38 is an operation conceptual view showing
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supply system according to the enbodi nent;

concept uaWOowResP9Ishow ng

15 a steady operation (part 1) of the power
FIG 39 is an operation

a steady operation (part 2) of tireTHBOR04BUPPI Y
system 5 according to the enbodi nent;

FIG 40 is an operation concept ual

view showing a stop operation (part 1) of the power supply system

according to the enbodi nent;

FIG 41 is an_operation conceptual view

showing 10 a stop operation (part 2) of

Re power supply system according

to the enbodi nent;
operation (part 3
15 FIG 43 is &

present i nvent i%tr°
of a power generati
according to the pr
schematical ly
portion applica
enbodi neat ;
structural

hQui fi . St
f%?%%§%;%§éﬂ5¥idi

25 feldgeq

exanpl e of t

FIG 42 is an operation conceptual view showng a stop
of the power supply system according to _the enbodi nent;

ARG AR OROIPR ta Whidid EREmRSMiSHe FUPEY Ya SYSWHSH
i dul | h
gener ati1 on nodul e %:pﬁlnlgedt&%%lh:ie %HR%%E{%

upply system according to the
gram showi ng a fourth enbodi nent
applied tq .the 20 pawer, supply.system
dG Y e et ae o R i

r | e I |y
SR on s Pt SR, SYoe

g 146 B R i¥iews schematically showing a second
e sub power supply portion applicable to the power

generati on nodul e

10

15

20

25

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 operation conceptual view showing

a stop operation (part 2) of the power supply system
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
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
embodiment of a power generation module applied to the
power supply system according to the present invention;

FIGS. 45A and 45B are views schematically showing
a first structural example of a sub power supply
portion applicable to the power generation module
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



WO 02/ 059993 PCT/JP02/ 00426 16 according to the enbodinent; FIG 47 is a
bl ock di agram showi ng an enbodi nent of by-product collecting neans

appl i cablwotoe/osdee3 power supply system accordi ng to the pPesamo2/ioaxent i on;
5 FIGS. 48A to 48C are views schematically showi ng operation for holding a
by- product by the by-product collecting neans according to one enbodi nent
of the present invention; FIG 49 is a ck di agram showi ng anot her 10
enbodi ment of by-product collecting neans applicable to a power supply
system according to the present invention; FIGS. 50A to 50C are schematic

structural views wing e f_an, outsi de shape of a fuel pack 15
illustrated inagFegaggg gP éﬁgl P% §lmgﬂghat|c structural vi ew show ng the

fuel pack depicted icFl 68 ;304 Eﬁoﬁ%c Ag?dm & %ggg?%hﬂ%ﬁb§8gﬁ%8@ FI G

52 is a block dlagranlshomnng StiT T anot ment o product
col l ecting nmeagg BQD%L’B@QE% cb@1%@&9@%&&%3@51&}5%@@ %CQEQ'ﬁSwéQ the

pr esent i nvention; IS a di agram show ng yet anot
enbodi ment of thgpby- Byeduat aceblkashyngonmeansp2asapp! keabheibn; t he power

supply system according to the present invention; FIGS. 54A to 54C are

schemati 6 structuraFT@SeWs8A to 48C are views schematically showing
operation for holding a by-product by the by-product
collecting means according to one embodiment of the
present invention;

FIG. 49 is a block diagram showing another

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

FIGS. 50A to 50C are schematic structural views
showing examples of an outside shape of a fuel pack

15 illustrated in FIG. 49;

FIG. 51 is a schematic structural view showing
the fuel pack depicted in FIGS. 50A to 50C in an
accommodation portion;

FIG. 52 is a block diagram showing still another

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

FIG. 53 is a block diagram showing yet another
embodiment of the by-product collecting means

25 applicable to the power supply system according to
the present invention;

FIGS. 54A to 54C are schematic structural views



WO 02/ 059993 PCT/JP02/ 00426 17 showi ng an exanpl e of an outside shape of
the fuel pack illustrated in FIG 53; FIG 55 is a block diagram show ng a
further woledssyent of the by-product collecting nmeans 5 applipeaiohs to t he
power supply systemaccording to the present invention; FIG 56 is a bl ock
di agram show ng a still further enbodinment of the by-product collecting
neans applicable to the power supply sys&gnlaccording to 10 the present
invention; FIG 57 is a block diagram showi ng a yet further enbodi nent of
t he by-product collecting neans applicable to the power supply system
according to t@le resent inve tior%; and 5.IéIG 58 isﬁatﬁlfor%k Qia r%m
show ng anot her &b §diPe it 3BP th& b?pppg &&teCSPFBEtP g and'c aB%F’cable
to the power s I m. ac di to the present invention. FIG 59 is
a bl ock diagr a%ag'h@oévﬁ%%gteginlglnb%ggi'ng%’ 20 of residual quantity detecting

means applicable to gfe OVRI SYNRIY YHLDAGHAAINI & Gl esent

invention; FIG 60 is a view showng a start-up operation of the power
supply system agtRydide tt 8t lf&@lee)magim%t o1 @e 8 nigS m avisew show ng a
o]

st eady operation 25 (steady node the power supply system according to
the enbodi ment ad1Gea®d el $oakhep@ofiaro B ee Rliddleny a@Wosliowgne o
the present invention;

FIG. 56 is a block diagram showing a still further
embodiment of the by-product collecting means
applicable to the powér supply system according to

10 the present invention;

FIG. 57 is a block diagram showing a yet further
embodiment of the by-product collecting means
applicable to the power sﬁpply system according to
the present invention; and

15 FIG. 58 is a block diagram showing another
embodiment of the by-product collecting means
applicable to the power supply system accordiné to
the present invention.

FIG. 59 is a block diagram showing an embodiment

20 of residual gquantity detecting means applicable to the
power supply system according to the present invention;

FIG. 60 is a view showing a start-up operation of
the power supply system according to the embodiment;

FIG. 61 is a view showing a steady operation

25 (steady mode) of the power supply system according to
the embodiment;

FIG. 62 is an operation conceptual view showing



WO 02/ 059993 PCT/JP02/ 00426 18 a stop operation of the power supply system
according to. the enbodinent; FIG 63 is a block diagramshowng a first
enbodi mrerwowk/054983 power generati on nodul e applied to 5 tReTEBMX4BUPP] Y
system according to the present invention; FIG 64 is a flowhart show ng
a schematic operation of the power supply system FIG 65 is a
characteristic view showi ng changes 10 with tinme of an output voltage of

t he power supply system according to the enbodinent; FIG 66 is a block

di agram show ng a second enbodi nent of the power generation nodul e appl i ed

to the power sugggéh§§%kggh%§hgrd%ﬂgngogggespﬁgi ﬁgs |nvggg qn. FIG 67

is a block dlaar rd rmen ower generaglon

nodul e applled h pply system according to t he present
i nvention; EF th%88P§8§g %gk di agranms showi ng an enbodi nent of

by- prOdUCt CO"eCt'@QGﬁeﬁﬁﬁl%P%l%ﬁ%@&ﬁdﬁ%g&%ﬁ %%W%&ngS%th¥s§ySten1
according to the present invention; is a block diagram show ng an

enbodi ment  of ofieliiskaki birzikng Feass gBpkkeabba weduhe ag}wieaStéuppl y
system according to the present i1nvention; FIG 70 is a block diagram

showi ng an enb@denanero%ub@&yfagbtsmabbbenggneanshappkeeahte to the
POTET invention;

FIG. 64 is a flowchart showing a schematic
operation of the power supply system;

FIG. 65 is a characteristic view showing changes

10 with time of an output voltage of the power supply
system according to the embodiment;

FIG. 66 1s a block diagram showing a second
embodiment of the power generation module applied to
the power supply system according to the present

15 invention;

FIG. 67 1s a block diagram showing a third
embodiment of the power generation module applied to
the power supply system according to the present
invention;

20 FIG. 68 is a block diagrams showing an embodiment
of by-product collecting means applicable to the power
supply system according to the present invention;

FIG. 69 is a block diagram showing an embodiment
of fuel stabilizing means applicable to the power

25 supply system according to the present invention;

FIG. 70 is a block diagram showing an embodiment

of the fuel stabilizing means applicable to the power



WO 02/ 059993 PCT/JP02/ 00426 19 supply system according to the present
invention;, FIG 71 is an operation conceptual view showng a start-up
oper at i orwofozobmopower supply system according to the enipodisreiioz2és Fl G
72 is an operation conceptual view showing a stop operation of the power
supply system according to the enbodinent; FIGS. 73A to 73F are views
schematically showi ng concrete exanpl es ?% out si de shapes applicable to
the 10 power supply system according to e present invention; FIGS. 74A
to 74C are views schematically showing the correspondence rel ationship

bet ween t he ou%&h&gxtgggggﬁ gggggaggget%otBQePpggﬁétsygggxtigﬁten1according

to the present n-and outsirde“shapes o general - puf pose

chem cal ool l; ! COprBoAThO 1 LA M pUR,S CARRLL AR ¥s 80U G AUt of de

shapes of a fuel pack and a hol der“portion o e power supply system

according to theghhrstupepbedirent of ithe BB@%?”EubEY?”EE/%’EémZO FIGS. 76A
and 76B are views schenatically showing an attachable and detachabl e

structure of thecpewehg genehat tanoawduhe ;and the fuel pack in the power
supply system according to the enbodinent; FIGS. 77A to 77G are vi ews

schemati gal | y show mgG.252a ikueh packadfiohheopawerusldppliywsgabetinaccor di ng
to the second enbodi nent of the present invention and outside shapes of
t he fuel pack; a stop operation of the power supply system according

to the embodiment;

FIGS. 73A to 73F are views schematically showing
concrete examples of outside shapes applicable to the

10 power supply system according to the present invention;

FIGS. 74A to 74C are 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

15 general-purpose chemical cell;

FIGS. 75A to 75H 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;

20 FIGS. 76A and 76B are views schematically 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. 77A to 77G are views schematically showing

25 a fuel pack of the power supply system according to the
second embodiment of the present invention and outside

shapes of the fuel pack;



WO 02/ 059993 PCT/JP02/ 00426 20 FIGS. 78A and 78B are views schematically
showi ng an attachabl e and detachabl e structure of the power generation
nodul e araotobesfeel pack in the power supply system accordiriagoym4iche
enbodinent; 5 FIGS. 79A to 79F are views schematically showng a fuel pack
of the power supply system according to the third enbodi nent of the
present invention and outside shapes of %Iae fuel pack; FIGS. 80A to 80C
are views schematically showing 10 an attachabl e and detachable structure
of the power generation nodule and the fuel pack in the power supply

system according to e iment,, FIGS. 81A to 81F ar.e vi.ews .
schematically show n%ﬂ’esa‘ Fﬁ%ﬁ %J;kmo#: e ijo‘?/%sf' Ss%beﬁ?%%%lé’ms&o%lﬁﬁ ng to
the 15 fourth i I ivent n tSi apes of
t he fuel pack; a%”%&@‘%}btlgef ffg%eéj%g%s%g%tgr%ﬁi C V|cgcrv{\lrsraes%of€#r?g %gwe%{]t achabl e

and det achabl e i I atd ; l,, pack
in the power slﬁ)ﬁéﬁ%%gﬁoe&nlﬁ{%cc%gl\re%itr?geg?gﬁlhga?}bg%?%%t %%etéh%é%%lq a

perspective Vi eSO - SONRE ) & heStiddin@intexanpl e of the entire power
supply system according to the present invention; FIG 84 is a perspective

vi ew show ng a structies) 795 texargs e ihewd usthdaefordd gy peidviery appl i ed
to the concrete structural exanple; and FIG 85 is a perspective view
showi ng anot hera fuel pack of the power supply system according to the
third embodiment of the present invention and outside
shapes of the fuel pack;

FIGS. 80A to 80C are views schematically showing

10 an attachable and detachable structure of the power
generation module and the fuel pack in the power supply
system according to the embodiment;

FIGS. 8lA to 8lF are views schematically showing
a fuel pack of the power supply system according to the

15 fourth embodiment of the present invention and outside
shapes of the fuel pack;

FIGS. 82A to 82C are schematic views showing
an attachable and detachable structure of the power
generation module and the fuel pack in the power supply

20 system according to the embodiment;

FIG. 83 is a perspective view showing a concrete
structural example of the entire power supply system
according to the present invention;

FIG. 84 is a perspective view showing a structural

25 example of the fuel reforming portion applied to the
concrete structural example; and

FIG. 85 is a perspective view showing another



WO 02/ 059993 PCT/ JP02/ 00426 21 structural exanple of the fuel reformng
portion applied to the concrete structural exanple. Best Mde for Carrying
Qut of thwoloawsaewi on Enbodi nents of a power supply systemcageavaiszeg to 5
the present invention will now be described hereinafter wth reference to
t he acconpanying drawi ngs. The entire outline to which the power supply
system according to the present invention js applied wll be first

expl ained in conjunction with the 10 drame FIGS. 1A and 1B are
conceptual views showi ng the application confornation of the power supply

system accordlng to the present inventiaon. _For exa %ﬂshomn in FIGS.
1A and 1B, a péF uctgrgl ?ﬁémWﬁﬁlé fofthg SHﬁérr§385P9 QyQPé 861 according

to the present in entl n be arbitrarily, attached o and renoved from
(see an arrow PEPLaR eipsﬁgﬁgw@%&tﬁ éFéPéEtﬂr’a | 6%GBIEe (FIGS. 1A and 1B

show a pe_rsonal di gi Ea%eter%ls afntr C}\g\hr%] ergecner %my 20 ref erred to

as a "device" herein rates by a gener 6?pose primary

cell or a SecondaryE%%lBum%%t%@kgb%§;ﬁm%ﬁe%bggﬁge 3%&{ %%;ayh Ri.C

devi ce. The power supply system i's con art or the

whol e thereof an P@eb@ﬁ%pgﬂééﬂ%hﬁn Rertabhbe. bIOdEQ%rE%@%Th%%@@h&f%¥§te”1
301 is provided ectrodes having a positive el ectrode and a negative

with reference to the accompanying drawings.

The entire outline to which the power supply
system according to the present invention is applied
will be first explained in conjunction with the

10 drawings.

FIGS. 1A and 1B are conceptual views showing the
application conformation of the power supply system
according to the present invention.

For example, as shown in FIGS. 1A and 1B, a part

15 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
electric/electronic device (FIGS. 1A and 1B show
a personal digital assistant: which will be generally

20 referred to as a "device" hereinafter) DVC which
operates by a general-purpose primary cell or
a secondary cell, as well as a specific electric/
electronic device.

The power supply system 301 is configured so that

25 a part or the whole thereof can be independently
portable. To the power supply system 301 is provided

electrodes having a positive electrode and a negative



WO 02/ 059993 PCT/JP02/ 00426 22 el ectrode for supplying electric power to
the device DVC at a predeterm ned position (for exanple, a position

equi val erwotoo/0549e3 gener al - purpose primary cell or secondacy/Jeed/do4zs wi | |
be described later). 5 The basic structure of the power supply system
according to the present invention wll now be described. FIGS 2Ato 2C
are bl ock di agrans show ng basic structurgs of the power supply system
according to the 10 present invention. As shown in FIG 2A, the power
supply system 301 according to the present invention roughly includes: a

fuel pack 20 in which power gener.ation fuel. FL _caonsi sti.n f.aliquid
fuel and/or a 536§Weq£% SP% Sé‘%é’ﬁé’el&’;g fqpeo%lcg%oﬂeﬁﬁn%egtﬂ%glﬁfor
generating el i 0 eneration C i to a drive state
(l oad state) oﬁ%e&d%/;@ee%&ér%g@gg gjn a c%rgagoqtphegag@\}%r’ generation fuel

L suppl | ed frampddie fuplopack Rfic and AR | LA ACHRAIIOR ) 20 Wil

I
be abbreviated as an "I/Fep rtion" hereinafter wth a fuel

feed path or theii ke fdcordiif) Waa the povepgenay@tiny fiuglefL char ged
in the fuel pack 20 to the power generation nodule 10. The respective

constituent parts arghéeamsguretdsocdbe thattideyowan depwopestamt h and
separated fromeach other (attachable and detachable) in an arbitrary
conformati on, @acddeyiray ecd ntlegraldserdonfivpnteibn will now be
described.
FIGS. 2A to 2C are block diagrams showing basic
structures of the power supply system according to the
10 present invention.
As shown in FIG. 2A, the power supply system 301
according to the present invention roughly includes:
a fuel pack 20 in which a power generation fuel FL
consisting of a liquid fuel and/or a gas fuel is
15 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
20 will be abbreviated as an "I/F portion" hereinafter)
30 provided with a fuel feed path or the like for
supplying the power generation fuel FL charged in
the fuel pack 20 to the power generation module 10.
The respective constituent parts are configured so
25 that they can be coupled with and separated from each
other (attachable and detachable) in an arbitrary

conformation, or they are integrally configured.



WO 02/ 059993 PCT/JP02/ 00426 23 Here, as shown in FIG 2A, the |I/F portion
30 may be structured independently fromthe fuel pack 20 and the power
gener at i owor@sd9e3 10, or structured integrally wth eithecTure/doum pack
20 or the power generation 5 nodule 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 generQ%ion nodul e 10. The structure of
each block will now be concretely 10 desCribed. [First Enbodi ment] (A)
Power Generation Module 10 FIG 3 is a block diagram show ng a first

oo P T BRI T R 4 & R DL T o

enbod vent - A S e AP aSHbl Yo e R SREH B R R i ng 10

thi s enbodi mente fons UKo eionAmuR 1 20 Henanales, RLEdEalgTnad of ectric
power el sup

power (second electrit by using a power generation plied

from a fuel pagk QA dHuOUge afid] RO tdEH S AaNLRHE Ridserdttigs a drive
el ectric power (controller electric power) for a controller CNT which is

included 3n thenodbldem ces DowOMect Rk t @Rmtad®ast . t el powert iswapt,y
system 301 and controls to drive a |load LD (an elenent = or a nodul e havi ng
vari ous ki nds ofhd UnE immosist odn t3he may be configured to be divided
for both the fuel pack 20 and the power generation
module 10.
The structure of each block will now be concretely
10 described.
[First Embodiment]
(A) Power Generation Module 10
FIG. 3 is a block diagram showing a first
embodiment of a power generation module applied to the
15 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.
As shown in FIG. 3, a power generation module 10A
according to this embodiment constantly autonomously
20 generates predetermined electric power (second electric
power) by using a power generation fuel supplied from
a 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
25 device DVC connected to at least the power supply
system 301 and controls to drive a load LD (an element

or a module having various kinds of functions of the



WO 02/ 059993 PCT/ JP02/ 00426 24 device DVC). There is provided a sub power
supply portion (second power supply neans) 11 for outputting power as
oper at i ngwpeamesodddr a | ater-descri bed operation control portP@0ds whi ch
is disposed in the 5 power generation nodule 10A. Furthernore, the power
generation nodul e 10A includes: an operation control portion 13 which
operates using electric power supplied fr the sub power supply portion
11 and controls the operation state of tHe entire power supply system 301,
10 a power generation portion (first power supply nmeans) 12 which has a
heater (heating i

ided insid t ds, t
or adet ef m ned GRBRELT 2 pbuer (717 St PERLF RC pOWEFS By Gl RPTHE. power
ti f uel ' t 1 ti
30A or 2 Speot {TACTUB enaanont et PRFL APl RE S e 07 On fuel
Aor a speci fred Tt _ ' et " ger _
inds of funct i BaaeT| B2a T OF 1 M N0 o DC BoPnaet i 16 1 he power

supply system 38d¢rani OHt Bstit 201 COOEE Pbn POB tiRNCH 41 ¥Whi L@t ed epstrgont rol s
a quantity of supplied power generation fuel to the power generation

portion 12 and/powepngentsatidenmedater eonf rhetheatere of thdepopouer
generation portion 12 based on an operation control signal fromthe
operation controén@bapootimediBe BOAtantlupesonin ocbpqoatican ddnfosl at | east
controlling so as to shift (activate) the power generation portion 12 from
t he standby nodeotrbithel3 which operates using electric power supplied
from the sub power supply portion 11 and controls the
operation state of the entire power supply system 301;
10 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 electric power) by using the power
generation fuel supplied from the fuel pack 20A through
15 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 functions (load LD) of the device DVC
connected to the power supply system 301; an output
20 control portion 14 which at least controls a quantity
of supplied power generation fuel to the power
generation portion 12 and/or controls a temperature of
the heater of the power generation portion 12 based on
an operation control signal from the operation control
25 portion 13; a start-up control portion 15 for at least

controlling so as to shift (activate) the power

generation portion 12 from the standby mode to the



WO 02/ 059993 PCT/ JP02/ 00426 25 operation node capabl e of generating power
based on an operation control signal fromthe operation control portion
13; and awooeknsgye3 nonitoring portion (voltage detection poTtiPei)o436 f or
detecting a change in a 5 voltage conponent of electric power (contro

el ectric power or load drive electric power) outputted from the power
generation nodul e 10A (the sub power supgég portion 11 and the power
generation portion 12) to the device DVC:”10 As shown in FIG 4, the power
generation portion 12 includes: a fuel reform ng portion (fuel reforner)
210a for extracting a ggedeternined f uel conBonent (hydrogen) contained in
the power genePRErSh1PHeMOe CHPaRiel PEi AERELR-EASt BPHEReB2FE 0PI g

ti ith 15 t toth : ti fuel FL i f th
el pack 20; 4R R Faet BeIORESP G950 FFOP [GEnGPAEPhG OBy ERRLEPH ned |

o oL, Dover Lot il o e o daiagenGaRudLot i belasd (B 0kagh

. O
el ect r ochem caP° et i o el conp cte

fuel reform ngjaerLian210a+ ;TS hleloLelariing oLt ian el Lef o mer)

210a includes: a vapor ormng reaction porti receives a

fuel formed of \aheahel canghoater denetbBetiyel popack 28nkhem thecfuek control
portion 14a of the output”™ 25 control portion 14 and generates hydrogen,

carbon di oxi depawez By RRGUEridRd cactiiRlilc poRURY) ofutgarked fremoxi de; an
aqueous shift reaction portion 210Y
the power generation module 10A (the sub power supply
portion 11 and the power generation portion 12) to
the device DVC.

10 As shown in FIG. 4, the power generation portion
12 includes: a fuel reforming portion (fuel reformer)
210a for extracting a predetermined fuel gomponent
(hydrogen) contained in the power generation fuel FL
by utilizing a predetermined reforming reaction with

15 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
reaction utilizing the fuel component extracted by the

20 fuel reforming portion 210a.

The fuel reforming portion (fuel reformer) 210a
includes: a vapor reforming reaction portion 210X which
receives a fuel formed of alcohol and water in the fuel
pack 20 from the fuel control portion 1l4a of the output

25 control portion 14 and generates hydrogen, carbon
dioxide as a by-product and a small amount of carbon

monoxide; an aqueous shift reaction portion 210Y



WO 02/ 059993 PCT/ JP02/ 00426 26 which causes carbon nonoxi de supplied from
the vapor reformng reaction portion 210X with water supplied fromthe
fuel contwolo2zps9pd on 14a and/or the fuel cell portion 21®oTaR/@eXer at es
carbon di oxi de and hydrogen; 5 and a sel ected oxidation reaction portion
2102 for causing carbon nonoxi de which has not reacted in the aqueous
shift reaction portion 210Y with oxygen g@d gener ates carbon di oxi de.
Therefore, the fuel reform ng portion 210a supplies to the fuel cell 10
portion 210b hydrogen obtained by reformng the fuel charged in the fuel

pack 20 and peLIP SO SRR oA SERLLLATOUN sl 05RST aedcarbon

. e
nonoxi de. That i uel I on € Ssu

el ectric pover Jmdenfcol LI BANEOLLISE, sheg! fiayPauen.13,andsLhe | oad

drive electric power usi ng hydrogen gas wth the high ity generated

in the vapor reforfriing eackigR Bar et i2h0X 4andnidh® raqpeoys eshickh 1
reaction portion 210Y. Here, the opéeration control portion 13, the output

20 control portjotibh 2the shar bowR re@rls darPen! Habxideandd hiervekhage
nmoni toring portion 16 according to this enbodi ment constitute system

control | Bng neansl ian sdlectpressidaitiventdeart ibur hef:iochhe 1pawsorsuppl vy
system 301 and the device DVC according to this enbodi nent are 25
constituted incsuching mamben moabxtike sbpghy helseabrti ceapdwelr iout putted from
the | ater-descri bed power generation portion 12 is comonly supplied to
t he the aqueous shift reaction portion 210Y with oxygen
and generates carbon dioxide. Therefore, the fuel
reforming portion 210a supplies to the fuel cell
10 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
electric power made up of the controller electric power
15 and the load drive electric power by using hydrogen gas
with the high density generated in the vapor reforming
reaction portion 210X and the aqueous shift reaction
portion 210Y.
Here, the operation control portion 13, the output
20 control portion 14, the start-up control portion 15 and
the voltage monitoring portion 16 according to this
embodiment constitute system controlling means in the
present invention. Further, the power supply system
301 and the device DVC according to this embodiment are
25 constituted in such a manner that the supply electric

power outputted from the later-described power

generation portion 12 is commonly supplied to the



WO 02/ 059993 PCT/ JP02/ 00426 27 controller CNT and the | oad LD of the
device DVC through a single electrode termnal EL. Therefore, the power
supply sywDenio3093 according to this enbodi nent is confi gecedrPexoobs capabl e
of 5 outputting predeterm ned electric power (load drive electric power)
with respect to the device DVC connected to the power supply system 301

w t hout dependi ng on fuel supply or conhéﬁl fromthe outside of the
system (ot her than the power generation ule 10, 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 the_p ener ati on_nodul e
according to FHP e 88|ﬁﬁﬁta § 58ﬁfﬁ@GPeBDt8fagﬁgy965698n8¥8usly 15

t d d_el ect d.el df
The start fup. opraFBBneoP ThHSCpONEEt Tty %%g,@ﬁin#ém byt ngthe 0"
physi cal or chenlca5he%g%r%%20&heT oWe%es%%ng % qe%%%bgﬁﬁygel FL

supplied fromthe fuel pac s el ec iI's roug made up

of el ectric poyer ¢l sagflyBherbhic p%ﬁrflgﬁreaheopgwaggbna genstant |y

supplied as drlve ectric power (controfler electric power or the

control | er Eﬁlﬂthﬁg' 5%5@%@manfeaeed%zévcff@c%gwéed 16908t ek get he drive
state of varlous i nds of functions 25 (load LD) and operatlng electric

power of the opekati-en peqatlyokiper trle@peba @@M:h@l befgckheveperation state
of the entire power generation nodule 10A. The electric
connected to the power supply system 301 without
depending on fuel supply or control from the outside of
the system (other than the power generation module 10,
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
this embodiment is configured to always autonomously
15 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
supplied from the fuel pack 20A. This electric power
20 is roughly made up of electric power El and electric
power E2. The power El is constantly supplied as drive
electric power (controller electric power) for the
controller CNT which is included in the device DVC and
controls the drive state of various kinds of functions
25 (load LD) and operating electric power of the operation
control portion 13 controlling the operation state of

the entire power generation module 10A. The electric



WO 02/ 059993 PCT/JP02/ 00426 28 power E2 is supplied as start-up electric
power (voltage/electric current) to at |east the output control portion
14 (the pwaee/og@eerati on portion 12 may be included depemdiriagoa426
structures) and the start-up 5 control portion 15 at the tinme of start-up
of the power generation nodule 10A. As a concrete structure of the sub
power supply portion 11, it is possible tg excellently apply, for
exanple, one utilizing the electrochem cal reaction 10 (fuel cell) using
t he power generation fuel FL supplied fromthe fuel pack 20A or one

utilizing the therpmal._,ener tenperature difference .p neration)
O%ﬁ%fm%ﬁgsca 5 éH)ggnéﬁﬁﬁétp i rléﬁﬁ%W%E

which is invol%e ytic co reaction i ke.

Besides, it is i | i\ izi 1 i er
conversion acti g\gé%%%i%%%b%%o%é%@ne%%n e%&t%@ﬂ‘%\%i cﬁyr ot at es

a power generatQonhy1 Yso i ch Char gatk RE&SHT Fordr 4 &P QYeF L 98N ef Al O

fuel FL included Iin the fuel pack 20A or a gas pressure  caused due to

evapor ation of gdieiddnhdandiganalate o Os ehest it & PowR , tiones whehygapt ures
el ectrons generated by netabolism (photosynthesis, aspiration or the |like)

due to mxr obescoiosel sebritierrofl WY i thontise tde Power-ugeneraié apowarel FL
and directly converts the electrons into the electric power (biochem cal
power gener ati omne2stoore mérwkhe clidverts the vi bration energy generated by
the fluid energy of the power generation fuel FL based on the charged
pressure or the gas Psessuercigite structure of the sub power supply

portion 11, it is possible to excellently apply, for
example, one utilizing the electrochemical reaction

10 (fuel cell) using the power generation fuel FL supplied
from the fuel pack 20A or one utilizing the thermal
energy (temperature difference power generation) which
is involved by the catalytic combustion reaction or the
like. Besides, it is possible to apply one utilizing

15 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
caused due to evaporation of the fuel and generates

20 electric power, one which captures electrons generated
by metabolism (photosynthesis, aspiration or the like)
due to microbes whose source of nutrition is the power
generation fuel FL and directly converts the electrons
into the electric power (biochemical power dgeneration),

25 one which converts the vibration energy generated by
the fluid energy of the power generation fuel FL based

on the charged pressure or the gas pressure into



WO 02/ 059993 PCT/ JP02/ 00426 29 the electric power by utilizing the
principle of electromagnetic induction (vibration power generation), one
utilizi ngwoicsosmpyie fromthe unit of electric power storiPag/Jreang26uch as
a secondary cell (battery 5 charger), or a capacitor, one which stores the
el ectric power generated by each constituent part performng the
above-described power generation into elegtric power storing nmeans (for
exanpl e, a secondary cell, a capacitor) and emts (discharges) it, and
others. 10 Each concrete exanple will now be described in detai

herei nafter w th ref éﬁt%g]%ytp%ﬁ;er}e_bzﬁ ;}locg@%%?iér&g §h%r %‘@-i@x%i\'ﬁ lg{iorfst Structural

Exanpl e of Sub Power orti is"avie oW ng a first

structural eX%’I%'&éﬁﬁng@;%gg;&g_i%%ti%'x'lpRlvib’i%rtgL:o‘r?rig ﬁ?@@&%@e‘iat& nt

he
power generation no ing to this enbo t he "exanpl e

Wi ll be appropidrat ety 1i08%e iddedHdt deOHWAC tthen Wit dhe 1sdtdsiue e t he
20 above-descri bed power supply system (FIG 3). In the first structural

exanpl e, as a GoReiele merIRhRh Hhe a5 e pevRiryswenlly eRrtdiay has a
structure of a proton-exchange nenbrane fuel cell adopting the fuel

direct supply systremr)y whii ch ddpaqiower, geremwatiiodn st rfatelthel edieceetilcy
supplied fromthe fuel pack 20A is wused and the electric power (second
el ectric power power gemeratted My tdeehelcootstddcemtc gla e actrforming

the above-described power generation into electric

power storing means (for example, a secondary cell,

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

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

(First Structural Example of Sub Power Supply
Portion)

15 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
described in conjunction with the structure of the

20 above-described power supply system (FIG. 3).

In the first structural example, as a concrete
example, the sub power supply portion has a structure
of a proton-exchange membrane fuel cell adopting the
fuel direct supply system by which the power generation

25 fuel FL directly supplied from the fuel pack 20A is
used and the electric power (second electric power) is

generated by the electrochemical reaction.



WO 02/ 059993 PCT/JP02/ 00426 30 As shown in FIG 5, the sub power supply
portion 11A according to this structural exanple generally includes: a
fuel el ecwoodesgent hode) 111 consisting of a carbon el eccoadeor@4whi ch
predeterm ned catalytic 5 fine particles adhere; an air el ectrode (anode)
112 consisting of a carbon electrode to which predetermined catalytic
fine particles adhere; an ion conductive :ﬂ§nbrane (exchange nenbrane) 113
i nt erposed between the fuel electrode 111 and the air electrode 112. Here,
10 the power generation fuel (for exanple, alcohol-based substance such as

met hanol and wat er) éharged in_t fuel  pack 20A is directly Sup lied to

the fuel electrode T11°"3Kd %&yggﬁ'ggé Egﬁ)SF Q?We¥ssgﬁ%%¥i%%r Egnthe air
| ectrode 112. .th hem ' inth b

pover supply- pot b or ePiet erT) Pk S SR RE PR AR s ISl " (olB o

and water (H20)1naigdir etttye pUpPLELELEY w%ﬁ#&é) elppieseiddingase

i ndi cated by the followng chem cal equation (1), 20 the electron (e-) is

separated by thg gatBbysésedtbddeto Wi@ﬁeﬁré@@téﬂﬁm@@;cﬁh'@i@enerat ed
and passes to the air electrode 112 side through the ion conductive

menbrane 913. Faihsepabpteclébheadhect s oan(&i) &St BkEde OUdndY¥e)t hE1Zar bon
el ectrode constituting the 25 fuel electrode 111 and supplied to the | oad
114 (predeterncoedistingtofes cashoe ahdcoudse deot kel goweredstpphinsygst em
here, the controller CNT of the device
catalytic fine particles adhere; an ion conductive
membrane (exchange membrane) 113 interposed between the
fuel electrode 111 and the air electrode 112. Here,

10 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
to the air electrode 112.

15 As an example of the electrochemical reaction
in the sub power supply portion (fuel cell) 11A,
specifically, when methanol (CH30H) and water (HO)
are directly supplied by the fuel electrode 111,
as indicated by the following chemical equation (1),

20 the electron (e”) is separated by the catalysis and the
hydrogen ion (proton; H') is generated and passes to
the air electrode 112 side through the ion conductive
membrane 113. Furthermore, the electron (e™) is
taken out by the carbon electrode constituting the

25 fuel electrode 111 and supplied to the load 114

(predetermined structures inside and outside the power

supply system; here, the controller CNT of the device



WO 02/ 059993 PCT/JP02/ 00426 31 DVC, the operation control portion 13, the
power generation portion 12, the output control portion 14 and the |ike).
It is to woomos®ethat a snmall anount of carbon di oxi de ECIAPoxichmr t han
the hydrogen ion 5 generated by the catalysis is emtted into air from

for exanple, the fuel electrode 111 side. CH3OH + H20 -> 6H+ + 6e- + C02
(1) On the other hand, when air (oxygen Qﬁ is supplied to the air

el ectrode 112, the electron (e-) 10 which has passed the |oad 114 by the
catal ysis, the hydrogen ion (H+) which has passed the i on conductive

menbrane 113 and the oxygen gas (02) in_air react each other and
wat er (H20) is 8@ne$ 8%e§ﬁ% n(§P%Fr8i @Oéélon ;33H§@e POPFgY 15 Such a
series of electrochenlcal re t|0ﬁ2 3 &é% and QZ))
proceed in the e@ﬁ&lF&ﬁﬁEﬁ L6C8 rérat epy Pt BPE AP Ch

appr oxi matel y g, 00m.t eyparat uie. JHete, ooy gelf'fg%hiagg ugLen Chpah.as 2

by- pr oduct generate ai r 20 el"€c e sup ying a necessary

amount of alehs tarkhh biekiBkeqtiade tiLSidsy kheoahadesealised as o

source material of the catalysis in |cate cal” equation (1),

and an ampunt gknwatekd( H%O)cheprce\tlaq;g; shy %Oea@!t@eaa&a%@) ali? thenfuel pack
20A can be 25 greatly reduced. Therefore, the capacity of the fue pack

20A can be consbéeeabhyleedueed fuandclibetsubeponer sigeppl y portion 11 can
be continuously operated for a
CH30H + Hp0 — 6HT + 6e~ + CO» e (1)
On the other hand, when air (oxygen 0p) is
supplied to the air electrode 112, the electron (e™)

10 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 (0Op) in air react with
each other and water (H50) is generated.

6HT + (3/2)0 + 6e~ — 3H50 e (2)

15 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
water (H20) as a by-product generated at the air

20 electrode 112 and supplying a necessary amount of water
to the fuel electrode 111 side, it can be reused as
a source material of the catalysis indicated by the
chemical equation (1), and an amount of water (HO)
previously stored (charged) in the fuel pack 20A can be

25 greatly reduced. Therefore, the capacity of the fuel
pack 20A can be considerably reduced, and the sub power

supply portion 11 can be continuously operated for a



WO 02/ 059993 PCT/JP02/ 00426 32 long period of tinme in order to supply
predetermned electric power. It is to be noted that the structure of

by- pr oducwomelos®mes i ng nmeans which collects and reuses a IpgTpPaxiwd2e such as
wat er (H20) generated at 5 the air electrode 112 will be explained |ater
along with the simlar structure in the | ater-described power generation
portion 12. By applying the fuel cell havF g such a structure to the sub
power supply portion, since the periphera 10 structure is not required as
conpared w th ot her systens (for exanple, the | ater-described fuel
reformng type .f uel r.su portion

el f.th
11A can be si R éoc? éﬁ)di :ﬁq% trg%lt %if%c?o %’r%&l&pglyrr%ﬁ egr%glﬁ gf t he
D a1 JNer ARl 8 AU GTRLILA Yo Ll LGS UR PRl 5UBP v

portion 11A (fue T11) by t he capi phenomenon through a
fuel transport g @ﬁ/—pqro%cdce% ﬂeté%% e%gfst 'mc%%olﬂ%%'syah@e very

sinple operation, for exanple, coupl |ng e fuel pack 20A wth 20 the

power gener ati iRl phAArdRRAERY: S B hiEANd 09N e&@r@geah%tpower
generation operation based on the chem cal equatlg 1) and (2) nentioned

above. Ther ef ore priededleydtimed aliecttiila Wxﬁl%l@'e\&al&te&uhQﬁﬁ@DU5| y
generated by the sub power supply portion 25 11A as long as supply of the
power gener ati onitfuedhe radmitlhe fstetugracie 20A thentlisnees deand ibkids pelweet ri c
power can be supplied as the controller electric power of
generation portion 12.
By applying the fuel cell having such a structure
to the sub power supply portion, since the peripheral
10 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
minimized, and a predetermined amount of the power
15 generation fuel i1s automatically fed to the sub power
supply portion 11A (fuel electrode 111) by the
capillary phenomenon through a fuel transport pipe
provided to the I/F portion 30A by only the very simple
operation, for example, coupling the fuel pack 20A with
20 the power generation module 10A, thereby starting and
continuing the power generation operation based on the
chemical equations (1) and (2) mentioned above.
Therefore, predetermined electric power 1s always
autonomously generated by the sub power supply portion
25 11A as long as supply of the power generation fuel from

the fuel pack 20A continues, and this electric power

can be supplied as the controller electric power of



WO 02/ 059993 PCT/ JP02/ 00426 33 the device DVC and the operating electric
power of the operation control portion 13 as well as the start-up
el ectric wowensfes the power generation portion 12 or th@couP@aio4zont ro

portion 14. Furthernore, in the 5 above-described fuel cell, since the
electric power is directly generated by utilizing the el ectrochem cal
reaction using the power generation fuel, e extrenely high power

generation efficiency can be realized. Al s, the power generation fuel can
be effectively 10 utilized and the power generation nodul e including the

b I ' be mnimzed. M ' I brat,
o1 sbs ar e not BERCYEL B TIF sandt FOEt r e RaH Bes CXY TN BT it et ve
. ¢ | _ . | :
ol 1 Tn the fuorekar ol EoREREL bR AR, S AN 18R RPHRS R ot on

has been given one0pyc 6w 2Pebi ot ogoply NBlhanot 185 et poyers generation

fuel supplied fromthe pack 20A,” the present 1 nvention 20 1s not

restricted therghd, o@figuBnyoRErdl | paktfod Upd, mutieehbed, fueltand a gas
fuel including at |east a hydrogen el enent can suffice. Specifically, it is

possi bl e §0 useaBdvalcodoribasgetuél quéd f uelnsaicthe asl 8&t hadobowet hiahol or
but anol nentioned above, 25 a liquefied fuel consisting of hydrocarbon such
as dinethyl etbéerectspbgteaeatadtibyabtghsz{NGhe oslacgaschémiedalsuch as
hydrogen gas. In particular, it is
reaction using the power generation fuel, the extremely
high power generation efficiency can be realized.
Also, the power generation fuel can be effectively
10 utilized and 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
similar to the general-purpose primary cell or
15 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
supplied from the fuel pack 20A, the present invention

20 is not restricted thereto, and any of a liquid fuel,
a liquefied fuel and a gas fuel including at least
a hydrogen element can suffice. Specifically, it is
possible to use an alcohol-based liquid fuel such
as methanol, ethanol or butanol mentioned above,

25 a liquefied fuel consisting of hydrocarbon such as

dimethyl ether, isobutene, natural gas (CNG), or a gas

fuel such as hydrogen gas. In particular, it is



WO 02/ 059993 PCT/ JP02/ 00426 34 possible to excellently apply such a fuel
which is in the gas state under predeterm ned environnental conditions
such as awoor@sI93y tenperature or a normal pressure whelCTUpa/iogzh f r om
the fuel pack 20A to the 5 sub power supply portion 11A (Second Structural
Exanpl e of Sub Power Supply Portion) FIGS. 6A and 6B are views show ng a
second structural exanple of the sub power, supply portion 10 applicable to
t he power generation nodule according to "this enbodinent. In the second
structural exanple, as a concrete exanple, the sub power supply portion

h t t . ener at.ion device i ch i a.pr.essure 15
d??vg anrg:“r:]euz Spa%sa%ubra]belogc\ég)ereby ﬁqheelb¢]g%sa ﬁ’\éllyeﬁél\rﬂ%li/_a (c e:al\rlg”’csérhlcgfelsssulrje or gas
pressure) of e, RYeTgadenaral ik diiely il et dd) A ddilefiaok 20A and

converts the drive energy 1nto ri'c power. shown i 6A and 6B

the sub power sty i A ROIAH Uy LLB &Rﬁq{éﬁj‘&éﬁh&:éﬂﬁtﬁlﬂ rdActing exanpl e

i ncl udes: a novabl e bl ade 122a configured in such a manner that a plurality

of bl ades are Giwa@sidd vihd efdgieriddet: i raidnfeiantdalk digzeald ahe arranged

in the circunferential direction so as to extend in the 25 substantially

radi al nanner anub qapad esufplot@idtoinen d jgower generator 125 which is

directly connected to the center of rotation of the novable bl ade 122a and
(Second Structural Example of Sub Power Supply

Portion)

FIGS. 6A and 6B are views showing a second

structural example of the sub power supply portion
10 applicable to the power generation module according to
this embodiment.

In the second structural example, as a concrete
example, the sub power supply portion has a structure
as a power dgeneration device which drives a pressure

15 drive engine (gas turbine) by the pressure energy
(charged pressure or gas pressure) of the power
generation fuel included in the fuel pack 20A and
converts the drive energy into electric power.

As shown in FIGS. 6A and 6B, the sub power supply

20 portion 11B according to this structural example
includes: a movable blade 122a configured in such
a manner that a plurality of blades are curved in
a predetermined circumferential direction, arranged in
the circumferential direction so as to extend in the

25 substantially radial manner and capable of rotation;

a power generator 125 which is directly connected to

the center of rotation of the movable blade 122a and
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bl ade 122a into electric power based on the principle of known

el ect r omemyoaRioso9pnduct i on or piezoel ectric conversion; aPCirged/dizde 122b
configured in such a manner that a 5 plurality of blades are curved in an
opposite direction fromthat of the novabl e bl ade 122a al ong the outer

peri pheral side of the novabl e blade 122a, arranged substantially
radially, and relatively fixed with respé%? to the novabl e bl ade 122a; a
suction control 10 portion 123 for controlling supply of the vaporized

power generation fuel (fuel gas) to the gas turbine 122 made up of_the
nmovabl e bl ade 1%%%V%ﬁﬁét ef?%%%tl%Waﬂ%e %@b?gaﬁ%ﬁd%P%&m%%s?l%% t}ote

portion 124 fori ﬁont%oéliqg exhau;g of .t he power enerftio fuel after 15
passi ng t hr oughtThe GasC it i RavanP2eR? M aE0¢ PTIRERT Rt U the sub

power suppl y poéi%ggr%xgg%gﬁ@fét#&&f@i@f 6?%%%%%%%@%% 1%<ﬁ%vé 5 Sygtion

control portion € exhaust control ub power

supply portion T%Piﬁ.é‘f‘] @fﬁéé‘tfﬂiﬁt@&qf‘f&ulz%dfﬂﬁ@gcﬂna rﬂ%’in@f‘amé@’aa smal |

space on a sing icon chip 121 by applying mcro-fabrication

techni ques and obhers] aeg Ul Bt £gle HYa tbec8LP:EONHULE O pp IBRNEE agf HELPGon
technol ogy and the like, which is a so-called m cronmachi ne manufacturing

techni que. 25 | fr&h Gh&HA of Ntios dedvael €l Bl ady 14Ea SdTaEd UFlee Gdutde gas
turbine 122, although the novabl e bl ade 122a and the fixed bl ade 122b are
exposed for thepsakghefal side of the movable blade 122a, arranged
substantially radially, and relatively fixed with
respect to the movable blade 122a; a suction control
10 portion 123 for controlling supply of the wvaporized
power deneration 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
controlling exhaust of the power generation fuel after
15 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
sub power supply portion 11B can be integrated and
20 - formed in, for example, a small space on a single
silicon chip 121 by applying micro-fabrication
technique and others accumulated by the semiconductor
manufacturing technology and the like, which is a
so-called micromachine manufacturing technique.
25 In FIG. 6A, in order to clarify the structure of the
gas turbine 122, although the movable blade 122a and

the fixed blade 122b are exposed for the sake of



WO 02/ 059993 PCT/ JP02/ 00426 36 conveni ence, they are actually covered with
a cover provided in the upper part except for the center of the novable
bl ade as wbhoaes99ms FI G 6B. In such a sub power supply porPCoarP@d®s2d or 5
exanple, as shown in FIG 6B, when the fuel gas with the high pressure
obt ai ned by vaporizing the liquid fuel charged in the fuel pack 20 is
sucked (see arrows P2) fromthe fixed bl ade 122b side toward the novabl e
bl ade 122a side of the gas turbine 122 through the 10 suction control
portion 123, a vortex flow of the fuel gas is generated along the curving

direction of thepdired bl ads 1220, and. Lhe mnahl.e blads 1225, ot at ed

in a predetermmne irec € vortex ereb Iving the power

gener at or 125, ASvAdRRULL kP ARIPLEIIULG RS 3% O iiNip Lucl, gas 1o

converted into” electric power he gas turbine 1 power

generator 125. +Fhatyovsb 6 1RQML; emerat 1:en rfidel gpplied to the sub power
supply portion 11B according to this 20 structural exanple is sucked in the

state of the high- pressde HasuRtpdwrRastsuhar tdw-tsiwet i1aB cafr ol portion
123 is opened and the fuel is sucked into the gas turbine 122, and the

nmovabl e 15l ade EZ2aple,r eisatbuwm ia FIGedeBer miheed tdier etidlomawi Wh ta
predeterm ned rotational 25 speed (or a nunmber of revolutions) by fl owage
of the gas basés ddch pressure dbftfednedc dycaaped iwhiey tthe léxiadst control
portion 124 is opened and the gas in
fuel charged in the fuel pack 20 is sucked (see arrows
P2) from the fixed blade 122b side toward the movable
blade 122a side of the gas turbine 122 through the
10 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,
thereby driving the power generator 125. As a result,
15 the pressure 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 sub power supply portion 11B according to this
20 structural example is sucked in the state of the high-
pressure gas at least when the suction control portion
123 is opened and the fuel is sucked into the gas
turbine 122, and the movable blade 122a is rotated in a
predetermined direction with a predetermined rotational
25 speed (or a number of revolutions) by flowage of the

gas based on a pressure difference caused when the

exhaust control portion 124 is opened and the gas in



WO 02/ 059993 PCT/JP02/ 00426 37 the gas turbine 122 is emtted toward the

| ower air pressure side, e.g., outside air having an ordinary pressure,

t her eby gwoarasiony)y predeterm ned electric power in the poagrPeeveIaat or

125. 5 The fuel gas which has contributed to rotation of the novable bl ade
122a and whose pressure has been reduced (pressure energy has been
consuned) is emtted to the outside of t sub power supply portion | 1B

t hrough t he exhaust control portion 124. I'ncidentally, 10 in the power
generati on nodul e 10A shown in FIG 3, although description has been given

as to the struct ureas]‘ ocrur%lrneect '23é dlssceqnalr t theahgcyechlﬁg &V(%xh yst gas)

emtted fronlthe sub power supp Yy portion the power

supply system ent, i t o eto and
may have a st uctu#ﬂﬁ?gﬁgggu5|#§’th ¥ué#péggjg§%?ﬁgfﬁ%%g%ﬁg’ ration
fuel in the pogﬁ!em AR bl 8%y Médet@%n@%@c@'&%ﬂﬂé he

fol |l ow ng enbo I'n the sub ‘power supply portion 11B according 20 to

this structuralém@ﬁnlﬁatﬂduydwéyegeﬁéghﬁgwwmg5generatlon fuel (fuel gas)
FL supplied fron1the fuel pack 20A does not need to necessarily have the

conmbustim ity (or ttiee ifidlanebidhisoh reas, comtimitesd rictasteatiioon difectly
di scharging the fuel gas 25 utilized for generation of electric power to

the outside ofthidhenqprakdre fippley 1854 emBOhadse garddstudeathas itedrs desirabl e
for the power generation fuel to have

reduced (pressure energy has been consumed) is emitted
to the outside of the sub power supply portion 11B
through the exhaust control portion 124. Incidentally,

10 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
outside of the power supply system 301, the present

15 invention is not restricted thereto 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.

In the sub power supply portion 11B according

20 to this structural example, therefore, the power
generation fuel (fuel gas) FL supplied from the fuel
pack 20A does not need to necessarily have the
combustibility (or the inflammability) and, in the
structure for directly discharging the fuel gas

25 utilized for generation of electric power to the
outside of the power supply system 301 in particular,

it is desirable for the power generation fuel to have



WO 02/ 059993 PCT/ JP02/ 00426 38 the inconbustibility or the flane

resi stance and no toxicity when taking em ssion of the power generation
fuel FL awotobeswshaust gas into consideration. |ncidentalPCy/JPizoosxs

needl ess to say that the flame 5 resisting processing or the detoxication
processing is required before emtting the exhaust gas to the outside if
the power generation fuel consists of a sulstance having the
conmbustibility or including a toxic conponent. 10 As in the sub power
supply portion 11B according to this structural exanple, in the structure

for generating,ele i oWel . on.the.pressure r of _the fuel
gas, the fuel gcahsé on Cg/éng%lgses Jt]%ﬁﬁg}]r '?Ehhee ej%luabmepzrum%sslsgagl% ap%jr ti%n 11B

(gas turbine 1 -@ﬂg, -pr - (S : lerd

generated as vz\ﬁ}%lt € éﬁle%% %%]ﬁer%d::&a[}ls%l?& fdo?%eet%%%a{o%eeﬂ-&c?ggzoﬁ bed
fuel cell. Thuss,dhen, a$ubsd ange Naviqg e idaaustddidd ty or the flane
resi stance but no toxicity is applied as the power generation fuel or 20

when there is adoptdshtaBlyUCitiries fitfe PRISONE Nhy it tare mesisti ng
processing or the detoxication processing before emtting the power

gener ati dn fuelrd«isihey qut sdskesiafg tdre tawete tsaiptat isys v @@k ienerid f the
power generation fuel is a substance having the flame 25 resistance or the
toxicity, it isramiinetdssioye tanitpriond dareismadsr gad |tecttiheg duies iedehaust
gas. By applying the power generation device having
if the power generation fuel consists of a substance
having the combustibility or including a toxic
component.
10 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
sub power supply portion 11B (gas turbine 122), and
15 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
toxicity is applied as the power generation fuel or
20 when there is adopted a structure for performing
the flame resisting processing or the detoxication
processing before emitting 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
25 resistance or the toxicity, it is not necessary to

provide means for collecting the exhaust gas.

By applying the power generation device having



WO 02/ 059993 PCT/ JP02/ 00426 39 such a structure to the sub power supply
portion, as simlar to the first structural exanple nentioned above, the
power gerwpaiosn®oiuel with the high pressure (fuel gas) PCTOROR/(De26
automatically fed to the sub power 5 supply portion 11B (gas turbine 122)
through the I/F portion 30A by only the very sinple operation, i.e.,
coupling the fuel pack 20A with the power zgeneration nodule 10A, and the
power generation operation can be started and continued. Al so,
predeterm ned electric 10 power can be al ways aut ononously generated by the

sub - power supBlypQr L ALBLRS | 970 35, YRR Alblic BONRY,opgenerati on

fuel FL conti nues, ereby suppl§1 RS 'ectri rto predéetern ned

structures insigde ;an ggu %Ed%i RQUEer. ggﬂlgf%é%%%nh%%&?0£%g-a(Third

Structural Exanple o b Power Supply ortion o] re views

showi ng a thirdpatd, Uehid dow@ragife @ ildie il RAWS +SPRHPYrles@hire
applicable to the power géneration nodule according to 20 this enbodi nent.

In the third straeurls)exanelae. RS A teencrieke 1 yexauphte, HHe ssub ppawer
supply portion has a structure as a power generation device which drives a

pressures5 dri veswpdiyn®otdioar ¥ 1engiges) thyrdile pressuhecenrgr ghe2d /Fchar ged
pressure or gas pressure) of the power 'generation fuel FL charged in the
fuel pack 20A andticonvéit Hyt loeldr ibhe emenyyimpile epectrtiomovse.. ,
coupling the fuel pack 20A with the power generation
module 10A, and the power generation operation can be
started and continued. Also, predetermined electric
10 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
outside the power supply system 301.
15 - (Third Structural Example of Sub Power Supply
Portion)

FIGS. 7A to 7C are views showing a third
structural example of the sub power supply portion
applicable to the power generation module according to

20 this embodiment.

In the third structural example, as a concrete
example, the sub power supply portion has a structure
as a power generation device which drives a pressure
drive engine (rotary engine) by the pressure energy

25 (charged pressure or gas pressure) of the power
generation fuel FL charged in the fuel pack 20A and

converts the drive energy into electric power.



WO 02/ 059993 PCT/JP02/ 00426 40 As shown in the draw ngs, the sub power
supply portion 11C according to the third structural exanple includes: a
housi ng 180 0kas99ny an operati on space 131la whose cross s@CTiJBoR/(0826
substantially elliptical; 5 a rotor 132 which rotates around a central
shaft 133 along the inner wall of the operation space 131la and has a
substantially triangular cross section; a%g’ a power generator (not shown)
directly connected to the central shaft 3. Here, as to the structure of
10 the sub power supply portion 11C, the sub power supply portion 11C can

be integrated and forped in, for., ex l.e, a small ace of the. mllinmeter
order by applying t i %Q%W%rﬁﬁ%hﬁhnee %ﬁg;mjf%ﬁ’urt}nr?% ?%(E:)Honolw le éélsppléf mlar to

each embodi ment, ymntd,pneg: oe.fdijni 1y, the, %%Hf%"&rm%%‘}] %%a‘gipg% 120

havi ng such a-“structure, the operation space a 1's mal ntaine

substantial |y orgingys { IMRIAHWE 1 INenJifigy fa‘%ﬁ'olp!éesrat%*lﬁ‘{ Qs?éd'e”_ the Iiquid

forminto the operation space 13Ia from an inlet 4a, the fuel is

vaporized and 20 expaiad, oyl &y anc el @i oisPNes 0 BRASTHIE S
generated in respective operation chanbers fornmed by the inner wall of the

operati oy spacex It hvehidptrartakdd o roldditgdiheseiad at33134b si de
to alow pressure, e.g., an ordinary pressure. As shown in 25 FIGS. 7A to
7C, the inner perampherhe dfnrtdre wadtlorofl3%hd pamttated sdagrg t3ie Guider
peri phery of the central shaft 133 with the pressure of the fuel gas by
fl owage of thehas a substantially triangular cross section; and
a power generator (not shown) directly connected to
the central shaft 133. Here, as to the structure of
10 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
similar to each embodiment mentioned above.
15 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
131a from an inlet 134a, the fuel 1is vaporized and
20 expanded, and a difference in atmospheric pressure is
generated in respective operation chambers formed by
the inner wall of the operation space 131la and the
rotor 132 by controlling the outlet 134b side to a low
pressure, e.g., an ordinary pressure. As shown in
25 FIGS. 7A to 7C, the inner periphery of the rotor 132 is
rotated along the outer periphery of the central shaft

133 with the pressure of the fuel gas by flowage of the



WO 02/ 059993 PCT/JP02/ 00426 41 vaporized fuel gas fromthe inlet 134a to
the outlet 134b (arrows P3). As a result, the pressure energy of the fuel
gas i s cowoeens®9i nto the rotational energy of the centr@&CTgmeXi43%33 and
then converted into electric 5 power by the power generator connected to
the central shaft 133. Here, as the power generator applied to this
structural exanple, it is possible to excgllently apply a power generator
usi ng the known principle of, e.g., 10 el éctromagnetic induction or

pi ezoel ectric conversion as simlar to the second structural exanple

rent i oned  abover ok L $ushr YaLul eXauPl g, ool SG LRS! @yls oaksg, erpl oyed

(@]
the structure for "génerating electric power as e re

energy of the hush qascoliessiel gas 0ly.pRssend hraudlbha s pgger

supply portion operation space a I n'the housing

generate el ect kine BPAWRr ga@nd sheReecthed Yek 0280963 2 thohaNeedel8y of
necessarily have the conbustibility (or 20 inflanmability) as the power

generation fuelhel teh$rapossiaie 138 excekhent kyndpRphed hathuelcadsias | ong
as it is a substance which becones the high-pressure fuel gas that is

vapori ze®d and expamdey theapphedeigehriracdr cvbhecteldune® ahd eaatrander
predeterm ned environnental 25 conditions such as an ordinary tenperature
or an ordi naryphpfésddBe when supplied to the sub power supply portion
e Here, as the power generator applied to this
structural example, it is possible to excellently apply
a power generator using the known principle of, e.qg.,

10 electromagnetic induction or piezoelectric conversion
as similar to the second structural example mentioned
above.

In this structural example, since there is also
employed the structure for generating electric power

15 based on the pressure energy of the fuel gas, the fuel
gas only passes through the sub power supply portion
11C (operation space 13la in the housing 131) in order
to generate electric power, and hence the fuel gas does
not need to necessarily have the combustibility (or

20 inflammability) as the power generation fuel. It is
possible to excellently apply the fuel gas as long as
it is a substance which becomes the high-pressure fuel
gas that is vaporized and expanded to a predetermined
cubic volume at least under predetermined environmental

25 conditions such as an ordinary temperature or an

ordinary pressure when supplied to the sub power supply

portion 11C.



WO 02/ 059993 PCT/JP02/ 00426 42 By applying the power generation device
havi ng such a structure to the sub power supply portion, therefore, as
sim | ar twoeaobrerbodi ment nenti oned above, the high-pre®SuIe@EY
generation fuel (fuel 5 gas) FL is automatically fed to the sub power
supply portion 11C (operation space 131a) through the I/F portion 30A by
only the very sinple operation, i.e., coypling the fuel pack 20A wth the
power generation nodule 10A, and the po generation operation can be 10
started and continued. Also, predetermned electric power can be always
aut ononously generated b he su power suppl prtion 11C as | ong as
supply of the power § e%%?LY?%ﬂ Eﬁ%lp?%?%o%%?%%%@%°?h§?%b9es%%%ﬁ@gng t he
el ectric power to .predetermned structures inside and 15 outside the power
supply system ﬁ?ﬁ(%oﬁpﬁcgﬁﬁﬁﬁr %fe I":quanrﬁog'%o]%j ?prdj%v%orfj%luopnﬁl y Portion)

FIGS. 8Ato 8C{;H gfgy_eé‘rpt%% §$rﬁ£’f$£”t‘?$ é’é%em&?%%%t ?%gﬁ{cgr{bétructur al

exanpl e of the Sub power supply portion ap e power

generation modulie,ACCorill ng; 5105 Al S5 PO BN tgerd drd Hifod OpEd D ﬁfdénctural

exanple, as a concrete exanple, the sub power” supply portion has a

structures as agpowerr, genesat bR deyi oe Mdd chb gener i Sp®h&EtSigp1dp pover
by thernoel ectric conversion power generation utilizing a difference in

tenperature causesciisie 10C geperation gladdel 3hey nehrengt gyhdaserl on the
catalytic 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
10 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
electric power to predetermined structures inside and
15 ‘outside the power supply system 301.

(Fourth Structural Example of Sub Power Supply
Portion)

FIGS. 8A to 8C are schematic structural views
showing a fourth structural example of the sub power

20 supply portion applicable to the power generation
module according to this embodiment.

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

25 power by thermoelectric conversion power generation
utilizing a difference in temperature caused due to

generation of the thermal energy based on the catalytic



WO 02/ 059993 PCT/ JP02/ 00426 43 conbustion reaction of the power generation
fuel FL charged in the fuel pack 20A. As shown in FIG 8A the sub power
supply powDi0e359993D according to the fourth structural exaoplJeotwsg2sd a
structure of a tenperature difference power generator generally including:
a catalytic conmbustion portion 141 for generating the thermal energy by
subj ecting the power generation fuel FL catal ytic conbustion; a fixed
tenperature portion 142 for holding a substan- 10 tially fixed tenperature;
and a thernoel ectric conversion elenment 143 connected between first and

second tenper atclré|> #l%%q%q the satal yid gcﬁ%og)‘%g]%t&ih ﬁe%%?ftjj?%n 4% being

determ ned as the first ténperature enperature portion

142 as the sec%g 4 enper %Lgele%%.c%jgrogh as shown in FIG 8B, the

t her noel ectri c conversi on el ement 3 S a structure that ends of two

types of sem conducty ssHfwdireiialsre (Vi chni IduP@dupserd ltl\%pﬁ‘a%t"i@i al or
the like" hereinafter for the sake of conveni ence) MA an are 20 joined

to each other (ifor sxmRlityg the RS @oweitht ke rudike VB dxamifinedst o the both
ends of the netal or the |ike MA) and respective joint portions N1 and N2

are respectivel pteoegted f & tthenpeataahyted diddreside powadr igede rkdbr( fir st
tenperature end) and the fixed 25 tenperature portion 142 (second
t enper at ur e endjenerbid ¥f ibned udsmuer &t Wwad sporttiicomoidR diaon frortexanpldd, a
structure that it is constantly exposed to outside
for generating the thermal energy by subjecting the
power generation fuel FL to catalytic combustion;
a fixed temperature portion 142 for holding a substan-
10 tially fixed temperature; and a thermoelectric
conversion element 143 connected between first and
second temperature ends, the catalytic combustion
portion 141 being determined as the first temperature
end and the fixed temperature portion 142 as the second
15 temperature end. Here, as shown in FIG. 8B, the
thermoelectric conversion element 143 has a structure
that ends of two types of semiconductors of metals
(which will be referred to as "metal or the like"
hereinafter for the sake of convenience) MA and MB are
20 joined to each other (for example, the metal or the
like MB is Jjoined to the both ends of the metal or the
like MA) and respective joint portions N1 and N2 are
respectively connected to the catalytic combustion
portion 141 (first temperature end) and the fixed
25 temperature portion 142 (second temperature end).

The fixed temperature portion 142 has, for example,

a structure that it is constantly exposed to outside



WO 02/ 059993 PCT/JP02/ 00426 44 air through an opening portion or the like
provided to the device DVC to which the power supply system 301 is

at t ached wod2/089903 ai ns a substantially fixed tenperaturePCAIPO200ETte
structure of the sub power 5 supply portion 11D consisting of the
illustrated tenperature difference power generator, as simlar to each
enbodi nent nenti oned above, the sub power £ pply portion 11D can be
integrated and forned in a small space by applying the m cromachi ne

manuf acturing 10 technique. In the sub power supply portion 11D havi ng such

, h ' G 8C,_wh he. [ fuel
(combust i on’ gas} FLoPRargec i 0P oE pER SOATTE CpIT B ToE he

tal yti nb i 1 i I i heat
catalyUic conbugs! o 15, pers Lop 1] Wi ouch NGl LE pgchion, S0fvareal |
catal ytic conbuggi opg pé’f%éé&%&‘lénd (hi {5t £EPLT 8t L2115 FNgLgased. On

the other hand, sincet i xed tenperature portion 142 1s 20 configured

to maintain itsiéeppeiahtse Substanthal byru6enss adt . tife didh 5ReL 1 n
tenperature is generated between the catalytic conbustion portion 141 and

the fixesl tenpeagbuyeppotid®n 1@ 2codHestingeset enan NeTisetgesédqonotive
force is generated and electric power is 25 produced by the Seebeck effect
i n the thernoel eehpecateconvet Bfarcretenpovet 43ehasetoon d4i simifderemce in
t enper at ur e.
each embodiment mentioned above, the sub power supply
portion 11D can be integrated and formed in a small
space by applying the micromachine manufacturing
10 technique.
In the sub power supply portion 11D having such
a structure, as shown in FIG. 8C, when the powef
generation fuel (combustion gas) FL charged in the fuel
pack 20A is supplied to the catalytic combustion
15 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 temperature end) is increased. On the other
hand, since the fixed temperature portion 142 is
20 configured to maintain its temperature substantially
constant, a difference in temperature is generated
between the catalytic combustion portion 141 and the
fixed temperature portion 142. Then, predetermined
electromotive force is generated and electric power is
25 produced by the Seebeck effect in the thermoelectric

conversion element 143 based on this difference in

Temperature.



WO 02/ 059993 PCT/JP02/ 00426 45 Specifically, in cases where a tenperature
inthe first tenperature end (joint portion Ni) is defined as Ta and that
in the sesondos®pperature end (joint portion N2) as Tb ( ®TaPpPo/do4z

di fference between the 5 tenperatures Ta and Tb is small

a voltage of Vab

= Sab X (Ta-Th) is generated between output termnals Ga and Cb shown in
FIG 8B. Here, Sab denotes a rel ative Se%gfck coefficient of the netals or

the like MA and MB. 10 By applying the po

a structure to the sub power supply portion, therefore,

generation device having such

as simlar to each

structural exanple nentioned. above, the power generation fuel (a liquid
fuel or a Ilquefled PREFL6tcal fas ¥%e¢§s$% W%e%%t%nﬁfmﬁ%¥?9u?%d“%o the sub

power supply porti 11D atauéglc cnggstjon ortijion

|/F portion B'QP?) orEy § ST it

t+o%

1\:11141 Pfhﬁg“ ihe

f uel k 20A with,th t 1 the t
| vol ved by t he- 20 Lot Ay FTE" SOMEUR I P PeRcr T ?ﬁf%%%i%n#‘e Bin < b

t t t
power genera '%39(?3%1? Il\@p g)y fkpe gleé'}jper Lge%ﬁfe%;&?ect“@p%%{ iggner at or

can be started a cont i nhued. Also redeter

al ways au ononv&@ﬁ;yeﬂge@f@é ef bynd he, sitgb RVET, SHPPS Vi 236

wer can be
Rof tyan 11D as

| ong as supply of the power generation fuel FL conti nues, t her eby
suppl ying this gleckrira-peer s gepleedeler Hatak IS cirhS e sanm

out si de

and Ob shown in FIG. 8B. - Here, Sab denotes a relative

Seebeck coerfficient of the metals or the like MA

and MB.

10 By applying the power generation 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

fuel or a liquefied fuel or a gas fuel)

is

15 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

module 10A, the thermal energy involved by the

20 catalytic combustion reaction is generated, and

the power generation operation by the temperature

difference power generator can be started and

continued. Also, predetermined electric power can be

always autonomously generated by the sub power supply

25 portion 11D as long as supply of the power generation

fuel FL continues, thereby supplying this electric

power to predetermined structures inside and outside



WO 02/ 059993 PCT/JP02/ 00426 46 the power supply system 301. Although
description has been given as to the tenperature difference power

gener at orwatnobgener ates electric power by the Seebeck etCfrgeoz/damed on 5
a difference in tenperature between the catalytic conbustion portion 141
and the fixed tenperature portion 142 in this structural exanple, the
present invention is not restricted thergio and may have a structure that
el ectric power is generated based on 10 the thernpel ectronic em ssion
phenomenon by which free electrons are emtted fromthe netal surface by

heati n t he I ift r.uc I | e of Sub Power Suppl Portion
3 han Bt DB g, S PP o ehe oo

15 FIGS. 9A a are vie ifth structural exanple of the sub

power supply porti 0%1%%&?%ﬁfﬁéi% @l%\grbe%qp Abden, Jmgulie accordi ng

to this enbodi nent. | structur exanpl e, as a concrete 20

exanpl e, the suykpRRWer SUPR]VF R QN JRR A TG WA IA ReWeEtes
generation device which generates electric "power by thernoélectric

conversi on poweylegeitdiAtdddfer By i e ededild fegirenae Jasdemper at ure caused
when the power generation fuel (liquid fuel) FL charged in the 25 fuel
pack 20A Sabsor las dilfef drieerael i renesngpereased @etiWken erapaaaidignikeacti on. As
showmn in FIG 9A the sub power supply portion

combustion portion 141 and the fixed temperature

portion 142 in this structural example, the present

invention is not restricted thereto and may have

a structure that electric power is generated based on

10 the thermoelectronic emission phenomenon by which free
electrons are emitted from the metal surface by heating
the metal.

(Fifth Structural Example of Sub Power Supply
Portion)

15 FIGS. 9A and 9B are views showing a fifth
structural example of the sub power supply portion
applicable to the power generation module according to
this embodiment.

In the fifth structural example, as a concrete

20 example, the sub power supply portion has a structure
as a power generation device which generates electric
power by thermoelectric conversion power generation
utilizing a difference in temperature caused when the
power generation fuel (liquid fuel) FL charged in the

25 fuel pack 20A absorbs the thermal energy based on the

evaporation reaction.

As shown in FIG. 9A, the sub power supply portion



WO 02/ 059993 PCT/JP02/ 00426 47 11E according to the fifth structural
exanple has a structure of a tenperature difference power generator

gener al | ywprelosaddbhg: a heat and col d hol di ng portion 151pConpéaxiodieng heat
and cold realized by absorbing 5 the thermal energy when the power
generation fuel (liquefied fuel in particular) FL is vaporized; a fixed
tenperature portion 152 for maintaining a,substantially fixed tenperature;
and a thernoel ectric conversion el emrent 1%2 connected between first and
second 10 tenperature ends, the heat and cold hol ding portion 151 being

d 1 ned ' d and the .fixed [

1:22622" the Z‘Zﬁi&%" e S e R O S
. . oEr'ect

Ciructural exani e Aas Bt B8] PERN Bhed  Bova NarRoaPe TR Pixed |

temperature porfnahay ihe1GARLLAULEA HRTLRIA AosubakaBbi-akly fixed

t enperature by "bel ng brought intd contact wmth or expose o other areas

i nsi de and out sisde fddie RAWRH2BeSPRN ¥WIERe3Aizehneidantakbyngas to the
structure of the sub power supply portion 11E consisting of the

tenperatgre di fther emeemonwencgeleivacor thkowdvielt theerdtavnngselt he sub
power supply portion 11Eis integrated and fornmed in a small space as
simlar to 25 eddhiustfriect dual eéxapplre inedtixon&d alovepolnzehe sulfigeder
supply portion 11E having such a structure, as shown in FIG 9B, when the
power , temperature portion 152 for maintaining a substantially
fixed temperature; and a thermoelectric conversion
element 153 connected between first and second
10 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
has the structure equivalent to that shown in the
15 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
exposed to other areas inside and outside the power
20 supply system 301. Incidentally, as to the structure
of the sub power supply portion 11E consisting of the
temperature difference power generator shown in the
drawings, the sub power supply portion 11E is
integrated and formed in a small space as similar to
25 each structural example mentioned above.

In the sub power supply portion 11E having such

a structure, as shown in FIG. 9B, when the power



WO 02/ 059993 PCT/JP02/ 00426 48 generation fuel (liquefied fuel) FL charged
in the fuel pack 20A under a predeterm ned pressure condition is supplied
to the suwopemsr99xsupply portion 11E through the |I/F portipem/JB@A0azd
transferred to predeterm ned 5 environnmental conditions such as an ordinary
tenperature or an ordinary pressure, the power generation fuel FL is
vapori zed. At this nonent, the thernmal engrgy is absorbed fromthe
circunference, and a tenperature of the heat and cold holding portion 10
151 is lowered. On the other hand, since the fixed tenperature portion 152

is configured to maintaindts | H%EEFE%F %u?ﬂQSt n%!alé% %S Fdfuﬁo|d i ng

difference in enperature 1s gen At ed

porti on 161 anddie Ao dBMELACE OGN 1R i Tasiaschbgdater m ned

el ectronotive force Is generat ctri & power 1s pro uced

Seebeck effectgyigpitikgy tthermelLad rplog\,eqo Yl?)%ilyo@)oe_’liﬁ%ntllﬁ%hrgﬁ%d on this
difference in tenperature, as simlar to e fourth structural exanple

mentioned abovehe?Q /By @A WME dzhenpoweangeRenrdld ad ¢eudeechaviheg such a
structure to the sub power supply portion, therefore, as simlar to each

structurd exarpive romerinteried kv onfsheupbwers generalimeryf uel (i quefied
fuel) FL is automatically fed to the sub power 25 generation portion 11E

t hrough t he |/ Eepgettadnir30Ahyan enddinklry weres ssimp| €hepeoateiron, i. e.
coupling the fuel pack 20A with the power generation nodule 10A, the
generation fuel FL is vaporlzed At this moment,
the thermal energy is absorbed from the circumference,
and a temperature of the heat and cold holding portion

10 151 is lowered. On the other hand, since the fixed
temperature portion 152 is configured to maintain its
temperature substantially constant, a difference in
temperature i1s generated between the heat and cold
holding portion 151 and the fixed temperature portion

15 152. 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
the fourth structural example mentioned above.

20 By applying the power generation device having
such a structure to the sub power supply portion,
therefore, as similar to each structural example
mentioned above, the power generation fuel (liquefied
fuel) FL is automatically fed to the sub power

25 generation portion 11E 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, the



WO 02/ 059993 PCT/JP02/ 00426 49 thermal energy is absorbed by the

vapori zation reaction to produce heat and cold, and the power generation
oper at i orwby2b®93 enper at ure di fference power generator eanJpe/®@izrted and
continued. Al so, predeternmined 5 electric power can be al ways aut ononously
generated by the sub power supply portion 11E as long as supply of the
power generation fuel FL continues, theregg supplying this electric power
to predeterm ned structures inside and oufside the power supply 10 system
301. In this structural exanple, although description has been given as to

the tenperature_ difference power ener.at or i ch_generates_electr.i.

by thengeebegk%hﬁkFggtengg of gb%Pfggge%gé '% ' 8Rpéra 5%8”b5§%5§%8Tgorﬁ;
heat and col d | di rii t he fi ti 152,

t he present in&%ﬁ F%%u?% hﬁ%? %gﬁt%?gpéd%pﬁgiggop%ﬁggﬁéggﬁgégaggs;?Ucture

for generatin I 1-C e 4t C I 1$$1,eN
phenonenon. ZO%F F%?%Ogtngﬁﬁ%a?%%%%égﬁg&%fdégg%ggﬁgg Eﬁggfgge%gkﬁﬁg%) Fl G

10 is a view show ng atsixth shiuebWitahuetxanpheoof piieetebnpowar supply
portion applicable to the power generation nodule according to this 25

embodi nest . | n d1ketSiixt bostkruchur dle eXarilse audsnameaBlelyeneexarpl e, the
sub power supply portion has a structure
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
structures inside and outside the power supply
10 system 301.

In this structural example, although description
has been given as to the temperature difference power
generator which generates electric powef by the Seebeck
effect based on a difference in temperature between

15 the heat and cold holding portion 151 and the fixed
tempefature portion 152, the present invention is
not restricted thereto and may have a structure for
generating electric power based on the thermoelectronic
emission phenomenon.

20 (sixth Structural Example of Sub Power Supply
Portion)

FIG. 10 is a view showing a sixth structural
example of the sub power supply portion applicable
to the power generation module according to this

25 embodiment.

In the sixth structural example, as a concrete

example, the sub power supply portion has a structure



WO 02/ 059993 PCT/JP02/ 00426 50 as a power generation device which
generates electric power by utilizing the biochem cal reaction relative to
t he powerwoanes®ps on fuel charged in the fuel pack 20A. A®CzheM002 FI G

10, the sub power supply portion 5 11F according to the sixth structural
exanpl e generally includes: a bio-cul ture tank 161 in which mcrobes or a
bi ocatal yst (which will be referred to as . mcrobes or the |ike"

herei nafter for the sake of conveni ence) 5IQI O which grow with the power
generation fuel as 10 a source of nutrition is stored; and an anode side

el ectrode 161a and a cat hode side, el ectr.ode %@11@}, rovrr%ted in the .

bi o-cul ture tark BEWH IR L e ppt eejﬁoc%etrlc
generation fuel r.om t.he ck ,20A.t hro F ROt 3 15
met abol i sm and Q{V&eﬁi k%é "Etglllo{': Bllrﬁ p&fé(r%la I?onﬁl élaqpclf? CH aspl ra 1LTl(r}rne % t he

mcrobes or thedd ke RO 4 e%né’fé’@'f&?dfuél” élﬁer L 8- fﬁ"ﬁ}’g{/ t%&”;a]tgé A d.et he

electron (e-) is generat Capturing this ectron

el ectrode 161a can obkakRo®s efet 1@ neg, LSt bis NS 2005 T PIPOHE LA
termnals Ca and Gb. By applying the povver generation device haV| ng such a

structure to thelsH:EEMeIng Uppl thP g 1:Hon, st Hher ef OT eex a8 5 drdrd 0 gach
structural exanple nentioned above, the power generation fuel FL which can

25 be a source iofclhudest idroforcilienrs craljesli @r imevhide mBldbes or
automatically fed to the sub power supply portion 11F (bio-culture tank
161) through the bhidcatalyst (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

10 a source of nutrition is stored; and an anode side
electrode 16la and a cathode side electrode 161b
provided in the bio-culture tank 161. In such a
structure, by supplying the power generation fuel FL
from the fuel pack 20A through the I/F portion 304,

15 metabolism and the like (biochemical reaction) such as
aspiration by the microbes or the like BIO is produced
in the bio-culture tank 161 and the electron (e™) is
generated. Capturing this electron by the anode side
electrode 1l6la can obtain predetermined electric power

20 from output terminals Oa and Ob.

By applying the power dgeneration device having
such a structure to the sub power supply portion,
therefore, as similar to each structural example
mentioned above, the power dgeneration fuel FL which can

25 be a source of nutrition for the microbes or the like

BIO is automatically fed to the sub power supply

portion 11F (bio-culture tank 161) through the I/F



WO 02/ 059993 PCT/ JP02/ 00426 51 portion 30A by only the very sinple
operation, i.e., coupling the fuel pack 20A with the power generation
nodul e 10WP oatnshbophe power generation operation by the bi echamx@i2a eacti on
of the mcrobes or the like BIOis 5 started. Al so, predeterm ned electric
power can be always autononously generated as |ong as supply of the power
generation fuel continues, thereby supplyipg this electric power to

predet ermi ned structures inside and outside the power supply system 301.

10 In the biochem cal reaction, in case of generating electric power by

utilizing phot %@Eh§55%Ab%¥;§$ﬂy %{ono§ or, %Eggngggfgggonprgd term ned

el ectric power “ can be~cons and supplied by

adopt i ng, for ARl anst HehULe kgl k}ﬁtﬁ%g' 0855, iggh cangnt er

t hrough an openi tion or th provi de the device to which

t he power Supphbduiésﬁéﬂ)39%d'%h%tb%%Q%dgeﬁé%&%&bB §b%%%%%%%'b§x%ﬁg|e of
Sub Power Supply Portlon) 20 FIGS" 11A and 11B are views showing a seventh

structural exampbehehithe $4bcRAWR oFURBlLY mRefbbeR ozPRhiccalike Baot he power
generati on nodul e according to this enbodinment. In the seventh structural

exanpl e, 5as a caaetede 23sexapplceleticitingld poverrsuppoweporchnobehas a
structure as a power generation device which converts the vibration
ener gy produceclbypyEl audomowenmsity gfentelrated as long as supply of
the power generation fuel continues, thereby supplying
this electric power to predetermined structures inside
and outside the power supply system 301.

10 In the bilochemical reaction, in case of generating
electric power by utilizing photosynthesis by the
microbes or the like BIO, predetermined electric power
can be constantly autonomously generated and supplied
by adopting, for example, a structure that the outside

15 light can enter through an opening portion or the like
provided to the device DVC to which the power supply
system 301 is attached.

(Seventh Structural Example of Sub Power Supply
Portion)

20 FIGS. 11A and 11B are views showing a seventh
structural example of the sub power supply portion
applicable to the power generation module according to
this embodiment.

In the seventh structural example, as a concrete

25 example, the sub power supply portion has a structure
as a power generation device which converts the

vibration energy produced by fluid movement of the



WO 02/ 059993 PCT/ JP02/ 00426 52 power generation fuel supplied fromthe
fuel pack 20A into electric power. As shown in FIG 11A, the sub power
supply powDio10359923G according to the seventh structural ererpgPe/dvax 5 a
structure as an oscillation power generator generally including: a
cylindrical oscillator 171 which is configured in such a manner that at

| east its one end side can oscillate whepn,the power generation fuel
consisting of a liquid or gas noves in a predeterm ned 10 direction and has
an el ectromagnetic coil 173 provided at its oscillation end 171a; and a
stator 172 which | to thls scil l.at or a perman magnet
174 provided s&4S g%@e pose uF% £h pg F%ﬁggEgF ?ue& Pﬁg%7gaéhd
produces no osgill.atd l.at to 15 novenent of the power generation
fuel. In such gtht%ﬁggﬁ?g Eowgﬁown in FIG 11B, by supplying the power

generation fuel FL fﬁ BHAG fl‘the'FI@aCIle;\OAttHg %prklf% Sieye kel {p'o‘ﬂ'}%l%% the

oscillator 171 (oscillation end 71a) produces OSCI||atI0n W

predet erm ned NYRPeccAFABhg03e lth@t |s%ﬂ%n\ﬁﬂht Rtrecpechit exbhgistaher 172 in a
direction (arrow P4 in the drawi ng) substantially orthogonal to the

fl ow ng @irectizontefudterepasenn gerenakicann welwell gehleeatelrateyierpasivt i on
bet ween the pernmanent magnet 174 and the el ectronagnetic coil 173 25 is
changed by t hi dnedeidilngt:i @n cydiddeliectlr osagidtitor ilMduehiah is t her eby
generated, thus obtaining predeterm ned electric power through the
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
10 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 provided so as to be opposed to the electromagnetic
coil 173 and produces no oscillation relative to
15 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
I/F portion 30A, the oscillator 171 (oscillation end
171a) produces oscillation with a predetermined number
20 of oscillations with respect to the stator 172 in
a direction (arrow P4 in the drawing) substantially
orthogonal to the flowing direction of the power
generation fuel FL. The relative position between the
permanent magnet 174 and the electromagnetic coil 173
25 is changed by this oscillation, and electromagnetic

induction is thereby generated, thus obtaining

predetermined electric power through the



WO 02/ 059993 PCT/ JP02/ 00426 53 el ectromagnetic coil 173. By applying the
power generation device having such a structure to the sub power supply
portion, wODhewnsves e, as simlar to each structural exanpl @ChIrenioszned
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
sinple operation, i.e., coupling the fuel sgack 20A with the power
generation nodul e 10A, and the power 10 generation operation by conversion
of the oscillation energy of the oscillator 171 involved by fluid novenent

is started. Al sg, edet er m ned, el ectyj c power can be constantly
aut ononousl y gee%eercg{reognaa(ﬁlef@olncg %Osllsﬁlpi) 'y of the power generation fuel FL

conti nues, thereby Sﬁ@pj i rd S POWES o4 9 t i.ned
structures inside aﬁ%{o S|%%E€H%Q%3ﬁgggéd%%}y sﬁgéé%?%ggsIﬁgghﬂgtructural
exanpl e nment i ongghiabove Qibtard HHAISIHALSS HdWISIANGR PlhdMa o pover
supply portion 20 11 applied to the power "generation nodul e 10A and is not

intended to restHdadfdhe 4 Ui Ba0ftd herdpowRIruSUPRIY Systam according to
the present invention. In brief, the sub power supply portion 11 applied to

the present i nwenitiohdmyaibave, attye Qdwedr Sfarietabiemsfuels #onrg as el ectric
power can be generated inside the sub power supply portion 11 based on the
ener gy conver sisonflwct iion swiodmasi ¢dlel el et rie Heéra calb meactn egrupply
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
10 generation operation by conversion of the oscillation
energy of the oscillator 171 involved by fluid movement
is started. Also, predetermined electric power can
be constantly autonomously generated as long as supply
of the power generation fuel FL continues, thereby
15 supplying the electric power to predetermined
structures inside and outside the power supply
system 30L1.
Each structural example mentioned above only
illustrates an instance of the sub power supply portion
20 11 applied to the power generation module 10A and is
not intended to restrict the structure of the power
supply system according to the present invention.
In brief, the sub power supply portion 11 applied to
the present invention may have any other structure as
25 long as electric power can be denerated inside the sub
power supply portion 11 based on the energy conversion

action such as the electrochemical reaction,



WO 02/ 059993 PCT/JP02/ 00426 54 el ectromagnetic induction, heat generation
or a difference in tenperature involved by the endotherm c reaction when
t he |i quiwofoeeso9es the |iquefied fuel or the gas fuel chacgadod/4tche fuel
pack 20A is directly 5 supplied. For exanple, it nay be a conbination of a
gas pressure drive engine other than the gas turbine or the rotary engine
with the power generator utilizing electggnagnetic i nduction or

pi ezoel ectric conversion. Alternatively,~as will be described later, it is
10 possible to apply the structure that electric power condensing neans
(condensi ng device) is pro&%ded in addition, to the power generation devi ce

equi val ent to ST SBBIRSwEr SBAPFCT1RGrt PSAT1ISRERELIRBACabBve, el ectric
d ¢, i ted by t 5 | ti
pover " (second )5 RowT L gedetabed D e 17, Yo Eouer pugiy por o
el ectric pover . Lo.the pauer t%%nﬁri%ﬂi(&n £RQNt Len¢h2 Qﬁgg%%'gﬂt RYL; gentrol
portion 14 when starting up the power supply system tpower gener ati on

portion 12). 2Qu(Fight Bushr Hﬁtalf%ld Eramplee rok 1SHRRO¥BR $UPBL YecPRLt i ON)
FIG 12, FIGS. 13 to 15, and FIGS. 16 to 18 are” schematic structural views

showi ng the ei ghidp1igld. Ucryr-akxaiaR!, e idnehathecoperahbeRastidhecef the sub
25 power supply portion applicable to the power generation nodule

according to thi yenhedisernt, dantcachaidcabohgr Whahnghel Fakheutibawengs
i ndicate directions in which
or the rotary engine with the power generator utilizing
electromagnetic induction or piezoelectric conversion.
Alternatively, as will be described later, it is
10 possible to apply the structure that electric power
condensing means (condensing device) is provided in
addition to the power generation device equivalent to
each sub power supply portion 11 mentioned above,
electric power (second electric power) generated by the
15 sub power supply portion 11 is partially accumulated,
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 (power generation portion 12).
20 (Eighth Structural Example of Sub Power Supply
Portion)

FIG. 12, FIGS. 13 to 15, and FIGS. 16 to 18 are
schematic structural views showing the eighth
structural example and the operation state of the sub

25 power supply portion applicable to the power generation
module according to this embodiment, and arrows along

wirings in the drawings indicate directions in which



WO 02/ 059993 PCT/ JP02/ 00426 55 the electric current flows. As shown in
FIG 12, the sub power supply portion 11H according to the eighth
struct ur aWwoezambe is configured to generally include: aPpwdeo2/@arerati on
5 device (for exanple, the sub power supply portion described in each
structural exanple nentioned above) 181 capable of autononously generating
el ectric power (second electric power) en the power generation fuel (a
liquid fuel or a liquefied fuel or a gas 5bl) FL 10 charged in the fuel
pack 20 is directly supplied through a fuel transport pipe provided to the
I/F portion 30 by the capillary phenonenon; a charge storage portion 182
whi ch stores a e IFC R Wk e TR generat ed by the power generation

devi ce 181 and 15 consists of condary cell, a capacitor or the |ike;
and a switch 183 fo %vﬁ?%%ﬁ?nbn%égseﬁf’i n%‘%t%%%d%o"é SURRCh&AY 62 t he

el ectric power 1}19{ t(_ihceCi crgcgir rtzt chhaeggeoir#l&g}t ispgrrqlqacg%baf?ed?%{h an .operation

control signal from 0 ion ch a

t t , th tri t ' devi 181
Wi ch s const aRETy U Sar W Te Rl P ordne Dt f G el T rom
the fuel pack confidwiessd:s Qmittd edis e Sl gl y fBqlide power of

the device DVC and the operating 75 electri ¢ power of the operation control
portion 13, andestpiaidd ofn tddh ed@aidtt OBl amS| ARMaIdrdElapstored  in

the charge storage portion 182 through the switch
181 capable of autonomously generating electric power
(second electric power) when the power generation fuel
(a liquid fuel or a liquefied fuel or a gas fuel) FL

10 charged in the fuel pack 20 is directly supplied
through a fuel transport pipe provided to the I/F
portion 30 by the capillary phenomenon; a charge
storage portion 182 which stores a part of the electric
power generated by the power generation device 181 and

15 consists of a secondary cell, a capacitor or the like;
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
the operation control portion 13.

20 ‘ In such a structure, the electric power generated
by the power generation device 181 which is constantly
driven while supply of the power generation fuel from
the fuel pack continues is outputted as the controller
electric power of the device DVC and the operating

25 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



WO 02/ 059993 PCT/JP02/ 00426 56 183. Subsequently, for exanple, when the
operation control portion 13 detects start of drive of the device DVC
(1 oad LD)wby24demdexti ng a change in voltage of the supplyPelrgeoxiog26power
t hrough the voltage nonitoring 5 portion 16, the connection state of the
switch 183 is changed over based on the operation control signal
outputted fromthe operation control porti#%1 13, and the electric power
stored in the charge storage portion 1827's supplied as el ectronotive
force to the power 10 generation portion 12 or the output control portion

the power gener BT on PP T BHRABLY or L h e ERERY GO HARTTErEadh 8
et 0a of 11 no.CPELIE fARCTRTE L QHNTTOT T Such AIer (HAT TRE Par ge
generation  porfion 1o s 6 Lty e SRR TR0 0 I Te v
Govi co 161 my ST rineeT Y G e (he- I g8 St T Age BONT) e 188 whi |6

t he powers genergd#©ibipord) othd ZdsnsSeipndy i fithtdieor etiect S crPovegs tos t he
device DVC. Incidentally, in the |I|ater-described second enbodi nent, when

applying this 25hsidgettavet Exeem® &n ashd hep st powetorstipdl Ys ppidi on 11,
t he operation control portion 13 detects drive of the device DVC (|l oad LD)
and outputs an operatiad ontridhe operation control portion 13, and

the electric power stored in the charge storage portion

182 is supplied as electromotive force to the power

10 generation portion 12 or the output control portion 14.
Here, when the charge in the charge storage

portion 182 consumed by the power generation portion 12

or the output control portion 14 is reduced to some

extent because the device DVC is driven for a long

15 period of time, it is possible to control in such
a 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 device DVC and the charge storage portion 182.

20 In addition, the power generation device 181 may
continuously charge the charge storage portion 182
while the power generation portion 12 is supplying the
electric power to the device DVC. Incidentally, in the
later—described second embodiment, when applying this

25 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



WO 02/ 059993 PCT/JP02/ 00426 57 signal for switching the connection state
of the switch 183 by receiving through a termnal portion ELx |oad drive
i nformat iwooasob3 i s outputted fromthe controller CNT ofcrhieoxdeyicce DVC
and indicates that the 5 load LD is activated fromthe off state and
switched to the on state. According to the sub power supply portion having
such a structure, therefore, even if the %l7ectric power generated per unit
time by the power generation device 10 18X 'is set |ower (weak electric
force), the electric power having the sufficiently high drive electric

h teristi be s | i to the pawer generat] ortion 12
b "The out put GO S50 (P8 WS AR RRE0NS ¥ e ot he
|l ectri 1 lated in_th t : ti 182. _.Thus,
Si nce. the povie Jaiar At b e ASSBIIILY S AT D Gnde GeRararto (A8 FEE 181
can be set sul heclPiblige |\ QMorhle ST WElue f NG .Sy pouer, suaply, porf i on
can be mnimzed. 2 the sub power supply portion according to this

structural examgyg.,rA3 N ioF EhESqeld ded Dgye%v_aﬂn’d 11$,91RPA$LIsPI-8 10 +2RP! Y

the structure in which the power generation ice 181 is omtted and only
the charge starRge 1poritd AR:ti8§Ateangrsld MhOloF GARAG LRK ZRiRCEWOUS Y

charged up is provided. In FIGS. 13 to 15, the charge storage portion 182
has a functionther osupadeng el ectric power to the
According to the sub power supply portion having
such a structure, therefore, even if the electric power
generated per unit time by the power generation device

10 181 is set lower (weak electric force), the electric
power having the sufficiently high drive electric power
characteristic can be supplied to the power generation
portion 12 or the output control portion 14 by
instantaneously discharging the electric power

15 accumulated in the charge storage portion 182.

Thus, since the power generation capability of the
power generation device 181 can be set sufficiently
low, the structure of the sub power supply portion 11
can be minimized.

20 As the sub power supply portion according to this
structural example, as shown in FIGS. 13 to 15, it is
possible to apply the structure in which the power
generation device 181 is omitted and only the charge
storage portion 182 consisting of a capacitor

25 previously charged up is provided.

In FIGS. 13 to 15, the charge storage portion 182

has a function for supplying electric power to the



WO 02/ 059993 PCT/JP02/ 00426 58 output control portion 14 by the switch
183a according to needs in addition to a function capable of constantly
suppl yi ngwohe/osopsrol |l er el ectric power for the control | @CTARR2/@azb t he

| oad drive electric power 5 for the load LD froma positive el ectrode
termnal EL (+) and a negative electrode termnal EL (-) to the device
DVC. The controller CNT has a function f058causing the switch LS to be
turned on in order to supply electric 10 power to the |load LD when the
device DVC is started up by an operation of a device DVC operator or for
sonme reason. The operation.contral paortion, 13 has, a.f tion far
detecting the SEoPhbe oPhee P EhacRl ad FYc tharga oy e REoERarBd
storage portion _182. .The _operat.i. ntr Ltio tur on the switch
183a, drives Eﬁb%%39§u$nc%§¥$§ﬁ%%o%%i%n%? Egﬁ hspgéggl%p%?he power

generation por dopR+14+Q9 ¥upRaniay 3FRURLASH-olRe Skekedrifl gelkiC seharge in

the charge storage portion 2°1s720 insufficient irrespective of the drive

state of the IoadbRtrblisuchng SHUGHY ecall Grild QW& a LChbedist ance
that the switch LS is turned off because the load LD of the device DVCis

not driven and fiox ithet heast amdiFyozb ampde.itane thecthadge tetraiage portion
182 supplies electric power to the controller CNT. At this nonent, since
t he charge stor(ageapor i arghd? vet @lestidoele 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

10 power to the load LD when the device DVC is started up
by an operation of a device DVC operator or for some
reason.

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

15 in the charge storage portion 182. The operation
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
electric charge in the charge storage portion 182 is

20 insufficient irrespective of the drive state of the
load LD.

In such a structure, FIG. 13 shows a circumstance
that the switch LS is turned off because the load LD of
the device DVC is not driven and is in the standby

25 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



WO 02/ 059993 PCT/ JP02/ 00426 59 electric charge which is sufficient for
supplying a predeterm ned quantity of electric power, the operation
control pwotiosmda8 turns off the switch 183a. FIG 14 shoreTaPe/0ug2nst ance
that the standby node 5 is simlarly set but the operation control portion
13 detects reduction in a charge anount of the charge storage portion 182
bel ow a predeterm ned quantity and turns5?n the switch 183a. The out put
control portion 14 starts drive with electric power fromthe charge 10
storage portion 182 and supplies a predetermined quantity of fuel or the

i ke from the felonack 20,40 b8 POUET GONelation RoLLEen A2, Al so. the

out put control "por pries électri ¢ power 10 generati on

portion 12 in syehdmanel Hiedeaten oliladhe poyer 0gner abionRor!i on

12 reaches a p nperature in a predeterm ne

result, the poWelt QANYIALIIeR RA then 12 fIenelalss tehealni;c power, the
charge storage portion 182 enters the charge node for storing the electric

charge by using thi spriecta ishodfs ROWEIr AMETRIJY AT e FRndhyy RRRY
di scharge node in order to continue drive of the controller CNI. Then
fromthi $ statd,s wheti lariiyedetre butnetheammaita tdlon eloattbilc pokaige 1S St ored
in the charge storage portion 182, the operation control portion 13
changes over 25ldthetsninechici8da tioa thehefrfges ratoands oshalwe ichakEb@ 13
mentioned above. FIG 15 shows a case that the switch LS is turned
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
10 storage portion 182 and supplies a predetermined
quantity of fuel or the 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
15 the power generation portion 12 reaches a predetermined
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
20 power and maintains the standby power discharge mode
in order to continue drive of the controller CNT.
Then, from this state, when a predetermined amount of
electric charge is stored in the charge storage portion
182, the operation control portion 13 changes over
25 the switch 183a to the off state as shown in FIG. 13

mentioned above.

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



WO 02/ 059993 PCT/JP02/ 00426 60 on by the controller CNT which has detected
that the device DVCis started up by the operation of a device DVC
oper at or wWp 0R0F998ONME reason. Wien the operation control portP@0AB det ects
t hat an amount of electric 5 charge stored in the charge storage portion
182 is reduced bel ow a predeterm ned amount with electric power
consunption in the load LD and the controller CNT of the device DVC, the
operation control portion 13 turns on th8%uwi t ch 183a functi oni ng as a
start-up 10 control portion, and the output control portion 14 drives the

power generation portion 12 to generate _power, thereby charging_ the charge
storage porti o™ &Y. thﬁwé%ﬂn%%@clh&@ &G h@?ar‘%féicht%ft@ia@i gﬁ’iel y

charged in the, el.ectri ¢, charge storage,portion 182, .the operation
cont ?ol portior‘flelvéLcc?etﬂevgct st aﬁie(i‘{él%arl?& PP R dwidt 8RVEE%a i n

order to stop pRuer eneratjion. in the power generatiqn portion.12 and
drive of the operéj |egcnanccoolﬁtorro&opror qm()enlq:ff.soﬁ't hﬁdéhs%o&&leeﬁpﬁgag&PPespondi ng

to an anount Ofcor?tq:oclhﬁf&iﬁijgar%arlsst ggett%@sgech%;t?ratqﬂ:aﬁgfvﬁ %ﬁf Jlegéc\@l}qr& t he

operation control portion ected t a nmust be

turned oy and aptygRshalgd aaliye HOTHesRRNAIRG- 4 b ANt gof jgharging in
the charge storage portion 182 when the sane has detected that the 25

switch 183a nustediddinnabdid JrddIersanesd aamurt e tis Wisiantical |y equal
to each other, and the threshold value when turning off the swtch 183a
may be set to b®wer consumption in the load LD and the controller CNT
of the device DVC, the operation control portion 13
turns on the switch 183a functioning as a start-up
10 control portion, and the output control portion 14
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
15 operation control portion 13 detects that state and
turns off the switch 183a in order to stop power
generation in the power generation portion 12 and drive
of the operation control portion 13.
A threshold value corresponding to an amount of
20 charging in the charge storage portion 182 when the
operation control portion 13 has detected that the
switch 183a must be turned on and a threshold value
corresponding to an amount of charging in the charge
storage portion 182 when the same has detected that the
25 switch 183a 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



WO 02/ 059993 PCT/JP02/ 00426 61 larger. In the power supply system having
such a structure, the structure and the function operation of this system
i s differwoto2foson t he above-descri bed power 5 supply syst @ecrgr@msion Fl G

12 in that: the sub power supply portion itself does not have a function
for generating electric power; the pomer generation portion 12 generates
el ectric power in accordance with the gglng state of the charge storage
portion 182 10 irrespective of the drlve state of the load LD; the
operation control portion 13 detects the charging state of the charge
storage portion _182 and then controls the switch 183a; and the charge
storage portio R o ‘'supplies electric power to the device DVC. Further,

15 since the power Q%% g% s gﬁﬁ%fyu%k éﬁﬁﬁgyfﬁ sidh |s good enough
ion contro

t hat the power gener ion S powe genera ion and stop of
pover generati Qi rpdihBOnky et @%r%% NG Nt ahe %nfc'%%o%' %%fe&'a%l%ﬁ%ge in

the charge storage portion 182 W thout obtaini ng | oad rive information

fromthe contralliey sGNteaf ike dd@f'e(i%ntD\f@omTkE@i"eeE&er—H@%ctr@b'e'cin@bw@@rt' on
ELx for inputting the load drive information is no | onger necessary and

the dual zel ect regp itekRishan shouwet Une Faan he adophed.: thlel Ghibr @suwkts i n an
advant age of superiority in 25 the conpatibility with any other general
cell. Further mpplysipoece ibhe itkarlde dotear age porel an fi82tdeon tfhe sub power
supply portion does not continuously
generating electric power; the power generation portion
12 generates electric power in accordance with the
charging state of the charge storage portion 182
10 irrespective of the drive state of the load LD; the
operation control portion 13 detects the charging state
of the charge storage portion 182 and then controls
the switch 183a; and the charge storage portion 182
supplies electric power to the device DVC. Further,
15 since the power supply system has such a structure,
it 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
the charge storage portion 182 without obtaining load
20 drive information from the controller CNT of he device
DVC. Therefore, the terminal portion ELx for inputting
the load drive information is no longer necessary and
the dual-electrode terminal structure can be adopted,
which results in an advantage of superiority in
25 the compatibility with any other general cell.

Furthermore, since the charge storage portion 182 as

the sub power supply portion does not continuously



WO 02/ 059993 PCT/JP02/ 00426 62 consune the fuel in the fuel pack 20 to
generate electric power while the power generation portion 12 is stopped,
t here is wbo/os9ndvant age that the fuel in the fuel packCTOPIZ0A
wasteful |y consuned. Moreover, 5 there is also an advantage that the device
DVC does not have to include a circuit for providing the |load drive
information fromthe controller CNT to thg,power supply system Stil

anot her power supply system having the 10 charge storage type sub power
supply portion according to this structural exanple will now be descri bed

ith f El 16 tq 18. ElGS. . 16.ta .18, th h t
por L on' 162 hGE A dPEor i LEubpy PG TePBlT 20 powd EbacRe. 15 out put
trol ti it 1 ' [ - t
(1 ve the. powet  GRaTat R partien 18 PR SddCEy on T T hE P aueT ah 101

constant |y supRhyibRad hereent nel Lk ehachiia Rawer thef thiespantnal ler ONT

r
fromthe positive electrode termnal 20 EL (+) and the negative el ectrode

termnal EL (-)nko fulhe E@%}!& 0@ DMCnoth@ageetrialikelcoaNinkas ambuaekien for
turning on the switch LS in order to supply electric power to the |load LD

when t hesdevi cehbYe ii$ adisiovaheddiyun@n gaS tbper ahicodedfica & eecbVaot
operator or for sonme reason. The operation control portion 13 has a
function for detecticonndiedst er agecstiat €oaf pirowieliact the dbargdrive
information from the controller CNT to the power supply
system.
Still another power supply system having the
10 charge storage type sub power supply portion according
to this structural example will now be described with
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
15 output control portion 14 through the switch 183b
according to needs in order to drive the power
generation portion 12 in addition to the function for
constantly supplying the controller electric power for
the controller CNT from the positive electrode terminal
20 EL (+) and the negative electrode terminal EL (-) to
the device DVC.
The controller CNT has a function for turning on
the switch LS in order to supply electric power to
the load LD when the device DVC is activated by an
25 operation of a device DVC operator or for some reason.
The operation control portion 13 has a function

for detection the storage state of the electric charge



WO 02/ 059993 PCT/ JP02/ 00426 63 in the charge storage portion 182. The
operation control portion 13 turns on the switch 183b and drives the
out put cowOroelospesti on 14 to cause the power generation PCTUP@IAR toO
generate electric power only 5 when an anmount of electric charge stored in
the charge storage portion 182 is not sufficient irrespective of the
drive state of the |oad LD. Moreover, the.,operation control portion 13
turns on the switch 183c and outputs the electric power generated in the
power 10 generation portion 12 together with the electric power of the

h : ' 182 h I, 1 I ' f h

Cont 1ol | er ONTAAntnEnBRF6da" SHPra8 oPSELIPE bBder FOP PRECFGAICLD FIG 16
h , h - t 1% th ' t ol ti

13 tuins of 1 tRe"SertoRoraaR FRe e ReRmLaE ShA Ehe  Lur a1 BSaySng "

stops drive oknthg,p ﬁ@rcaﬁﬂﬁﬁﬁtb%@tﬁghth@”gézcéﬂgetﬂﬁeoﬂb%ék control

portion 14, and the charge storage portion 1 supplies electric power to

the controller geNErwhennt Ber2QodevbceDyenicsakd thecst-apdbyyapdenand the
operation control portion 13 determ nes that the charge storage portion

182 has the suivhieai enat apbaatr b€ ehacgeist ehadget Bebekd. ihl Gheléhahgws a
circunstance that, when the device 25 DVCis in the standby nbde and the
operation contisabraperpbohid8 déReriwi nes thdfithentl eéetreispechargeost or ed
in the charge storage portion 182 is attenuated to
the drive state of the load LD. Moreover, the
operation control portion 13 turns on the switch 183c
and outputs the electric power generated in the power
10 generation portion 12 together with the electric power
of the charge storage portion 182 as the controller
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
15 the operation control portion 13 turns off the switch
183 (the switch 183b and the switch 183c) and stops
drive of the power generation portion 12 and the output
control portion 14, and the charge storage portion 182
supplies electric power to the controller CNT when the
20 . device DVC is in the standby mode and the operation
control portion 13 determines that the charge storage
portion 182 has the sufficient electric charge stored
therein.
FIG. 17 shows a circumstance that, when the device
25 DVC is in the standby mode and the operation control

portion 13 determines that the electric charge stored

in the charge storage portion 182 is attenuated to



WO 02/ 059993 PCT/JP02/ 00426 64 a predeterm ned anount and progress of
attenuation is slow because the load LD is not driven, the operation
control pwotosmILB turns on the switch 183b and turns onPChgPeMoizh 183cC
to supply drive electric power fromb5 the charge storage portion 182 to the
out put control portion 14, the output control portion 14 and the power
generation portion 12 are thereby driven, ;and the electric charge is
stored in the charge storage portion 182 with the electric power generated
in the power 10 generation portion 12. At this nonent, the output control

ortion 14 start 9. WD f NG SLEotLlC o e, L am e chatgs storage

portion 182, sup a’ predeterm ne ] e from t he

fuel pack 20 tq e fouer. 9987 ALLaN PPN o L2 and, 18 upplies sthe

el ectric power to the power generation “portion he "heat'er of

the power generativan1 RMHH 13 Galneaeh thdIkA’iel Migned Jhemperakure in a
predeterm ned tine. Meanwhile, the charge storage portion 182 constantly

suppl i es the el@CtiHe pAWRIh 1B3c2@ ot Repart I ikey ONEtrikepoweheFram
predet ermi ned anmount of the electric charge is stored in the charge storage

portion 182 framd ilsiatstorasyes powt iioh BISG th6 thertutened cabave,l t he
operation control portion 13 turns off the switch 183 (the switch 183b and
the 25 switch 83d)iorFll@, IHheshmwpud casdridlatpomiiidn tiHe angad hieDpbeierg
driven by turning on the switch LS by the controller
generation portion 12 are thereby driven, and the
electric charge is stored in the charge storage portion
182 with the electric power generated in the power
10 generation portion 12. At this moment, the output
control portion 14 starts drive with the electric
power from the charge storage portion 182, supplies
a predetermined amount of fuel or the like from the
fuel pack 20 to the power generation portion 12, and
15 supplies the electric power to the power generation
portion 12 so that the heater of the power generation
portion 12 can reach a predetermined temperature in
a predetermined time. Meanwhile, the charge storage
portion 182 constantly supplies the electric power to
20 the controller CNT. Then, when a predetermined amount
of the electric charge is stored in the charge storage
portion 182 from this state, as shown in FIG. 16
mentioned above, the operation control portion 13
turns off the switch 183 (the switch 183b and the
25 switch 183c).
FIG. 18 shows a case that, with the load LD being

driven by turning on the switch LS by the controller



WO 02/ 059993 PCT/ JP02/ 00426 65 CNT, when the operation control portion 13
determnes that the electric charge stored in the charge storage portion
182 is atwenmpas®e to a predeterm ned anount and progressPoffi/Jaoy@azeat i on is
fast because the load LD is 5 driven, the operation control portion 13
turns on the switch 183b and drives the output control portion 14 to
cause the power generation portion 12 to % nerate power, and the operation
control portion 13 also turns on the swt 183c and outputs the electric
power 10 generated in the power generation portion 12 together wth the

el ectric power fromthe charge storage ortion 182 as the controller

el ectric power @Qﬁ'tWﬂ?n(ﬁﬁﬁrQR?¥ﬁt¥§ﬂ'%é%FEQkaHQﬁﬁPQﬂi%% VRIS t he

|l oad LD. An anmpunt qf electric pawer geQ§raH?d. r.unit 15 time in the
power generatio E?J%I‘t&f%ne oL C b‘%l%lé‘i‘ t O e I%FS%?G tHEATE Sh SHYAETES when
storing electrigc in the t.ora ortion 182 (chargin shown
in FIG 17. < %%Qﬂ%ggg%%?V%ﬁaE%$$#%§e§2@3ig%¥%%£%%ﬁ%?“6%%é%%lﬁghE%%%tion

12 appl i ed to the o nowero genaration gpdul erascqrdingd o Lhi poentiadi sent

has, as shown in 3, a structure for generating predeterm ned ectric

pover (figst elgeigdie, PAETIpeFLELbE 8o OF o Arddi it hes deyiee VG Hd oad LD)
by using 25 the physical or ‘chem cal energy of the power generation fuel

FL supplied frogyithen fueldb paek 201Hasethonvitisut sdatrsap sontion 1w tdde
operation control portion 13.

cause the power generation portion 12 to generate
power, and the operation control portion 13 also turns
on the switch 183c and outputs the electric power

10 generated in the power generation portion 12 together
with the electric power from the charge storage
portion 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

15 time in the power generation portion 12 may be set to
be larger than an amount when storing electric charge
in the charge storage portion 182 (charging) shown in
FIG. 17.

<Power Generation Portion 12>

20 The power generation portion 12 applied to the
power generation module according to this embodiment
has, as shown in FIG. 3, a structure for generating
predetermined electric power (first electric power)
required for driving the device DVC (load LD) by using

25 the physical or chemical energy of the power generation

fuel FL supplied from the fuel pack 20 based on the

start-up control by the operation control portion 13.



WO 02/ 059993 PCT/JP02/ 00426 66 As a concrete structure of the power
generation portion 12, it is possible to apply various kinds of confornma-
tion, forwexanes one using the el ectrochem cal reacti orChgPoROOIIE power
generation fuel FL supplied 5 fromthe fuel pack 20 (fuel cell), one using
the thermal energy involved by the conmbustion reaction (tenperature

di fference power generation), one using the dynam c energy conversion
action or the like for generating electric power by rotating the power 10
generator by using the pressure energy involved by the conbustion reaction

oL e, ike (e palaganet e, o sch SIS ARG BT

. e
generation), or convertin IU|dI%nerg

of the power  gener atd an. fiels {fh J N0 LIAG! 1.6 ROUET 15 At g, « he

principle of el'ectromagnetic inductio ( e (electromagnetic fluid
mechani sm pover | GeNeF it Usart &Y, MALOURIIGy &ffLdd RARS-HIenerator, or  the

like). Here, since the electric power (first electric 20 power) generated

by the power genef@iidn woinld Aheldduer (i dvd it dIpWele 1SURPI A« i Vi ng
various functions (load LD) of the entire device DVC, the drive power
characters sti ¢ firomhitghd yEssl .patherdf orfie Whetl I)he ombardrdestrd bed sub

power supply portion 11 (charge 25 storage portion 182) supplies the
controll er el edcthremmalpemwrrgf ittve lded dey DVE cromthes tpper atdang ielnectri c
power or the |like for the operation control portion 13, the
(temperature difference power generation), one using
the dynamic energy conversion action or the like for
generating electric power by rotating the power
10 generator by using the pressure energy involved by the
combustion reaction or the like (internal combustion/
external combustion engine power generation), or one
for converting the fluid energy or the thermal energy
of the power generation fuel FL into electric power by
15 utilizing the principle of electromagnetic induction
or the like (electromagnetic fluid mechanism power
generator, thermoacoustic effect power generator, or
the like).
Here, since the electric power (first electric
20 power) generated by the power generation portion 12 is
the main power supply for driving various functions
(load LD) of the entire device DVC, the drive power
characteristic is highly set. Therefore, when the
above-described sub power supply portion 11 (charge
25 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



WO 02/ 059993 PCT/JP02/ 00426 67 output control portion 14 and the power
generation portion 12 and the power generation portion 12 supplies the

| oad dri weOekmesd9p3 ¢ power for the load LD, the electric pomgroxwpm i ed
fromthe sub power supply 5 portion 11 (second electric power) is different
from the electric power supplied fromthe power generation portion 12 in
property. Each concrete exanple will now ?g briefly described hereinafter
with reference to the drawings. 10 (First 'Structural Exanple of Power
Generation Portion) FIG 19 is a view showing a first structural exanple
of the power generation portion ag,pl i cabl e t he power generation nodul e

t
according to t HEPH &BYdidedmor |11I4G§.nd2(§%‘ear%° IHERAGNE showi ng  a
hydr ogen generatiqn pracess in.the fuel refaorm.n or.t.ion plied.to the
power gener at i &Ptgfdr@?fi 3% aibdco AP 3RS % éfoﬂtje%&ﬁ%oeg.uﬂqgfés
description wll, b i ven. .y appropr.i I i 0 reference.to the
structure of théeheaglo%ae@/é{e}slg%/el beglaecgé;rmlec?tp%é%aﬁfg?é;rg%%en%?ﬁé%3)e§h% n the

first structural; gx3npl %og?esfaas T &1 & SXanp %’#bﬁl:’ E%M\Eruxg%rg{er ation

portion has a structure proton-exchange ne adopting a

fuel 25 refor mng- skl em bys i & d &AW FRNGN atd ol f 18l erftl £1o4PP! | ed

fromthe fuel pack 20A through the output “control portion 14 is used and

el ectric power #ife electric power supplied from the power generation
portion 12 in property.

Each concrete example will now be briefly
described hereinafter with reference to the drawings.

10 (First Structural Example of Power Generation
Portion)

FIG. 19 is a view showing a first structural
example of the power generation portion applicable
to the power generation module according to this

15 embodiment, and FIGS. 20A and 20B are views showing
a hydrogen generation process in the fuel reforming
portion applied to the power generation portion
according to this structural example. Here,
description will be given by appropriately making

20 reference to the structure of the above-described power
supply system (FIG. 3).

In the first structural example, as a concrete
example, the power generation portion has a structure
of a proton-exchange membrane fuel cell adopting a fuel

25 reforming system by which the power generation fuel FL
supplied from the fuel pack 20A through the outpuf

control portion 14 is used and electric power is



WO 02/ 059993 PCT/ JP02/ 00426 68 generated by the el ectrochem cal reaction.
As shown in FIG 19, the power generation portion 12A is configured to
roughly iwoloa@s99a fuel reformng portion (fuel refornerpCTiBee/joaze
extracting a prede 5 term ned fuel conponent (hydrogen) contained in the
power generation fuel FL by utilizing a predetermned reformng reaction
relative to the power generation fuel FL §upp|ied fromthe fuel pack 20A
and a fuel <cell portion 210b for generatlng a predeterm ned 10 electric
power (first electric pomer) for dr|V|ng the |l oad 214 (the device DVC or

the load LD) b el ect he ca cti.on utili t he fuel conponent
extracted by tﬁékfﬁgﬁed %ﬁg pSFthﬁ%f?ﬁgal regﬁéwﬁgln FI G 20A, a vapor
reformng reaction alo 9?1%%' 9R FEOX Qfg the fuel, e %'r%%ll% r}p i Oa
general ly extracts Ph uel  conponent fromt He po generation ue

supplied from 4he fiuel.-paqku2Qa %barohﬁﬁl%uEB%ﬁu@%ntEOEu%QrEb%BrﬁﬁnbhrOUQh

each process consi sti ng of evaporati on and vapor reform ng 20 reactions.

For exanple, imodsenof(faeneratroraekydragan fo&aéxwa):tw:ﬁ;h a”%ﬁflé@@m (CH30H)
and water (H20) being used as the power generation fuel in a vapor

step, et hanokel@H3Ad) fard wathebneHz0)(hade olgiehst cmpalinéeld mby,h%et ting
nmet hanol and water as the liquid fuel in 25 the atnosphere under a
t enper at ure compdineiroyeakragappnoXiueit eily by hdiillimgngoanpriedetkrenhieatier
controlled by the output control portion 14.
reforming reaction relative to the power generation
fuel FL supplied from the fuel pack 20A; and a fuel
cell portion 210b for generating a predetermined
10 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
extracted by the fuel reforming portion 210a.
As shown in FIG. 20A, a vapor reforming reaction
15 portion 210X of the fuel reforming portion 210a
generally extracts the fuel component from the power
generation fuel FL supplied from the fuel pack 20A via
the output control portion 14 through each process
consisting of evaporation and vapor reforming
20 reactions. For example, in case of generating hydrogen
gas (Hp) with methanol (CH30H) and water (H20) being
used as the power generation fuel FL, in a vapor step,
methanol (CH30H) and water (H»0) are first vaporized
by setting methanol and water as the liquid fuel in
25 the atmosphere under a temperature condition of

approximately a boiling point by the heater controlled

by the output control portion 14.



WO 02/ 059993 PCT/JP02/ 00426 69 Then, in the vapor reformng reaction
process, by setting an atnosphere under a tenperature condition of

appr oxi mewelog/o300C f or vaporized nmethanol (CH3COH) and waPem/Je¢2dy26by usi ng
the heater, the thermal energy of 5 49.4 kJ/nol is absorbed, and hydrogen
(H2) and a small anmount of carbon di oxi de (C02) are generated as

i ndi cated by the follow ng chem cal equatggn (3). In the vapor reformng
process, a small anount of carbon nonoxide (CO nay be generated as a

by- product 10 besi des hydrogen (H2) and carbon di oxide (C02). CH30H + H20

-> 3H2 + Q02 (3) ! ﬁ’or %, S, | %rFIr%fo%%§hﬁ€ 28 g_to%((j @%)éic%%tsi 0

catal yst portion 21 eli"m nat1 ng “carbon NOXi ) genérg?%d as a

by-product in fs'%‘%t‘i?lggf%nr S HITRG 15 ARG LORe %u@eo%ioﬂégti‘%gt Be rear

stage of the vapor orm ng reaction portion SO t hat carbon nonoxi de

(0O can be conyeikednaiiea LURD. dopxyHio LAY ABENaRYET QeRIOK HAng 1 ough

the respective processes consisting of e aqueous shift ction and the

20 sel ected oxi@akironHLEACHOMsihRELBRY nSHRRHES $hRd theFnsdi eReebyharnt ul
substances. Specifically, in the aqueous shift reaction process in the

sel ect ed5 oxi ddwdi.dn kJatrally §ts p@isbirded218¥d hiyelrthennalienendy a0kmé012
kJ/ nol is generated by causing water (vapor; H20) 25 to react with carbon
nmonoxi de (CO , ammdintatforcadicon dgoxice2)(Cand hydr ogerr@H2)d ase generated as
indicated by the follow ng chem cal equation (4).
indicated by the following chemical equation (3).
In the vapor reforming process, a small amount of
carbon monoxide (CO) may be generated as a by-product
10 besides hydrogen (Hy) and carbon dioxide (CO3).
CH30H + Hy0 — 3Hp, + COp e (3)
Here, as shown in FIG. 20B, a selected oxidation
catalyst portion 210 Y for eliminating carbon monoxide
(CO) generated as a by-product in the vapor reforming
15 reaction may be provided at the rear stage of the wvapor
reforming reaction portion 210X so that carbon monoxide
(CO) can be converted into carbon dioxide (COy) and
hydrogen (Hp) through the respective processes
consisting of the aqueous shift reaction and the
20 selected oxidation reaction, thereby suppressing
emission of harmful substances. Specifically, in
the aqueous shift reaction process in the selected
oxidation catalyst portion 210Y, the thermal energy of
40.2 kJ/mol is generated by causing water (vapor; HpO)
25 to react with carbon monoxide (CO), and carbon dioxide

(CO2) and hydrogen (Hy) are generated as indicated by

the following chemical equation (4).



WO 02/ 059993 PCT/JP02/ 00426 70 CO + H20 -> C02 + H2 (4) Additionally,
a selected oxidation reaction portion 2102 nmay be provided at the rear

st age of wbe2/oswbrcted oxi dation catal yst portion 210Y. | ®mcrheoXoosm ect ed
oxi dation reaction process, the thermal energy of 283.5 kJ/nol is
generated by causing oxygen (02) to react with carbon nonoxide (CO which
has not been converted into carbon dioxigg (C02) and hydrogen (H2) by the
aqueous shift reaction, and carbon dioxide”(C02) 10 is generated as

i ndicated by the follow ng chem cal equation (5). This selected oxidation
reaction portion 210Z may be provided at the rear stage of the vapor
reforming reaction pétth §2210xCOe0t+He1/2) 02 -> 2 (5) 15 Afdmal

anount of product (najnly carhon dioxi.de t her, t han hydrogen generated by
a series of fuel rgﬁﬁdcﬁgr}rﬁ/lﬁél dtiaor‘%e]ﬁé‘?ﬁ%ogr?éﬁdé‘ljfd\?@i itYed into air
t hrough an em ssi.gn hol ngot. showy;_ this wll be _descrihbed | in the
concrete struc?ﬁFélqugﬁgge%aﬁbgﬁ?5v¥%gﬁﬁ¥% thégﬁoﬁéﬁigé%éﬁh F%;%#ﬁdule

10A The concr el e LU aaeh e Sl SSTRLTRG MO Of haying such a
be explal ne f

function wll _ ater 1n the I'T'owi ng concrete structural
exanpl e 50get heye) Mty Qkhelh tILNUGHE RS 02 P B eSROWME Hah thleGmal 9 ernds gl M | ar

to the fuel direct supply type fuel cell applied to the above-descri bed
sub power supplof peratisongkholt he fgeelereeldd RRF tda@R1230Bxygen (05) to
react with carbon monoxide (CO) which has not been
converted into carbon dioxide (COy) and hydrogep (Ho)
by the aqueous shift reaction, and carbon dioxide (CO3)

10 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
reforming reaction portion 210X.

CO + (1/2)09 — CO» - (5)

15 A small amount of product (mainly carbon dioxide)
other than hydrogen generated by a series of fuel
reforming reactions mentioned above is emitted into
alr through an emission hole (not shown; this will be
described later in the concrete structural example)

20 provided to the power generation module 10A.

The concrete structure of the fuel reforming
portion having such a function will be explained later
in the following concrete structural example together
with other structures.

25 As shown in FIG. 19, as similar to the fuel direct
supply type fuel cell applied to the above-described

sub power supply portion 11, the fuel cell portion 210b



WO 02/ 059993 PCT/JP02/00426 71 generally includes: a fuel electrode
(cathode) 211 consisting of a carbon electrode to which catal yst fine
particl eswofo2/o89g3 , pl ati num palladium plati num rutheniPamiaeh®ss;, an air
el ectrode (anode) 212 5 consisting of a carbon el ectrode to which catal yst
fine particles of, e.g., platinumadhere; and a filmlike ion conductive
menbr ane (exchange nenbrane) i nterposed gﬁtmeen the fuel electrode 211 and
the air electrode 212. Here, hydrogen gas~(H2) extracted by the fuel 10
reform ng portion 210a is supplied to the fuel electrode 211 fromthe
power generation fuel FL whose anount supq]led is control]ed by the

Iater-descrlbe@EQEﬁﬁiﬁy(ﬁﬂﬁ#@ﬂeﬁﬂNQ|ﬁﬂ? 1@ e | EPRRE gad (02) in
?ch;?rfzﬁpl)h?dc@%%l%e%ﬁ@i Wi, feaa B G MTor  si EA ¢
Porrenty. o copa s G 1 o T aEint o wp AR, pi%cadage Po i ¢
Further, a par%gg qﬁpl %f%oﬁﬁﬁ%ﬁIZ%ﬁga%ﬂﬁgedé%}%ﬁefi%el cell portion

210b is supplie portion 14a and/ e heater control

portion ke acGyding iRy Qﬁf?das ca2Rfl [d16RIHLAAT AREXARI £ A stthe ine
el ectrochem cal reaction in the power generation portion 12 in this 25

structural exappiraidthen Ju,drogen gas i isinsuppl ied 4 Eitlhe 1fiuel
el ectrode 211, the electron (e-) is separated by the catalysis at the fuel
el ectrode 211, ion conductive membrane (exchange membrane) interposed
between the fuel electrode 211 and the air electrode
212. Here, hydrogen gas (Hp) extracted by the fuel
10 reforming portion 210a is supplied to the fuel
electrode 211 from the power generation fuel FL whose
amount supplied is controlled by the later-described
output control portion 14, meanwhile oxygen gas (Op) in
alr is supplied to the air electrode 212. As a result,
15 power generation is carried out by the following
electrochemical reaction, and electric power which can
be predetermined drive electric power (voltage/electric
current) is supplied to the load 214 (the load LD of
the device DVC). Further, a part of the electric power
20 generated in the fuel cell portion 210b is supplied to
the fuel control portion 14a and/or the heater control
portion l4e according to needs.
Specifically, as an example of the electrochemical
reaction in the power generation portion 12 in this
25 structural example, when hydrogen gas (Hp) is supplied
to the fuel electrode 211, the electron (e™) is

separated by the catalysis at the fuel electrode 211,



WO 02/ 059993 PCT/JP02/ 00426 72 the hydrogen ion (proton; H+) is generated
and passes to the air electrode 212 side through the ion conductive
menbr ane WOI2/05898 t he el ectron (e-) is taken out by the earbeo/@tmctrode
constituting the fuel 5 electrode 211 and supplied to the | oad 214, as

i ndi cated by the follow ng chem cal equation (6). 3H2 -p 6H+ + 6e- (6)
When air is supplied to the air el ectrode 2, the electron (e-) which has
passed through the load 214 by 10 the catalysis at the air el ectrode 212,
t he hydrogen ion (Ht) which has passed through the ion conductive

nmenbrane, and t S: (02) in_air react_with each of her nd wat er
(H20) is thereb&t’;ﬁ%(Ca)kzl(n%‘%g(?%%?1 lacgn %%J:d?t(—‘:a iadf:lbf;l Jt%\é\é B0 'gnga}é%epn‘a}sésg Q
equation (7). 1p.6 + {3/ % +.6e > ) %5 ?na series of the
el ectrochem cal écr)egfg?i%ﬁns é ec%grn?%gl Zle%qu%jt"sl&%gghf%%é%n? % proceeds in the

relatively | ow teARQEALHE En&MYEEQONBNE, Oinapproxdiatelyy BO-1 0 80G kepnd
the by-product other than the electric 20 power (load drive electric power)

is basically onbyt wateie (ERO)on HeT 8t Byd&0tbesti thgr Way eFnd HREY1 as a
by- product generated at the air electrode 212 and supplying a necessary

amount of5wat erelecthedd uell dwed ostppliArtd orh1Nsadrezt4 pnegl above, water
can be 25 reused for the fuel reform ng reaction or the aqueous shift -
reacti on of theipdiertedney athonfdélbdwhhy cmembrmlundqudtivan et6) H20) st ored
(charged) in the fuel pack
3H, — 6HT + 6e~ - (6)
When air is supplied to the air electrode 212, the
electron (e7) which has passed through the load 214 by
10 the catalysis at the air electrode 212, the hydrogen
ion (H') which has passed through the ion conductive
membrane, and the oxygen gas (0») in air react with
each other, and water (H,0) is thereby generated, as
indicated by the following chemical equation (7).
15 6HY + (3/2)0p + 6e~ — 3H50 e (7)
Such a series of the electrochemical reactions
(chemical equations (6) and (7)) proceeds in the
relatively low temperature environment of approximately
60 to 80°C , and the by-product other than the electric
20 power (load drive electric power) is basically only
water (H20). Here, by collecting water (Ho0) as a
by-product generated at the air electrode 212 and
supplying a necessary amount of water to the fuel
reforming portion 210a mentioned above, water can be
25 reused for the fuel reforming reaction or the agqueous

shift reaction of the power generation fuel FL, an

amount of water (H»O) stored (charged) in the fuel pack



WO 02/ 059993 PCT/JP02/ 00426 73 20A in advance for the fuel reformng
reaction can be greatly reduced, and a collection anmount in by-product
col | ecti /yormeas®Imwhi ch is provided in the fuel pack 20A @cod/Jeal/doezst s

by- products can be considerably decreased. 5 It is to be noted that the
structure of the by-product collecting nmeans for collecting and reusing
the by-product such as water (H20) generated at the air electrode 212
wi |l be described |later together with the “by-product collecting neans in
t he above-described sub 10 power supply portion 11. The el ectric power

produced by th ove-descri be l.ectrochem cal reaction and s lied to
Phe load 214 GIent SPEMaim s Tom dou e i Al PR “The

pover gener at i og g {4 a0, A2A4 1 he{ Pl el eatrade 18,210 gf (e fueloicel

portion 210b). ctric power —supp o the C-can bt
arbitrarily adjusi -+ byy CRMAO! i NG, s Gl {heRovel.9engnatdgpn fuel

FL (substantially hydrogen gas) supplied to the power generation portion

12 through the o4 ped1 COGES Oby-2OrRAIdE DNedkd B thod M d XY @ledie L0y be set
so as to be equivalent to one of general -purpose chemcal cells. Wth

applicati®n of 1theid ued vefmsiddogiapeHaadtmatiutavd hosdy-preidust ure to
t he power generation portion, since arbitrary electric power can be 25
ef fectively genmrhledthyy coednsl fongan anoiurg aid tdeisisuppitieed power
generation fuel FL by the output control portion 14, an appropriate power
gener ati on operkiwroduct such as water (HpO0) generated at the air
electrode 212 will be described later together with the
by-product collecting means in the above-described sub
10 power supply portion 11.
The electric power produced by the above-described
electrochemical reaction and supplied to the load 214
depends on an amount of hydrogen gas (Hp) supplied to
the power generation portion 12A (the fuel electrode
15 211 of the fuel cell portion 210b). The electric power
supplied to the device DVC can be arbitrarily adjusted
by controlling an amount of the power generation fuel
FL (substantially hydrogen gas) supplied to the power
generation portion 12 through the output control
20 portion 14 and, for example, it can be set so as to be
equivalent to one of general-purpose chemical cells.
With application of the fuel reforming type fuel
cell having such a structure to the power generation
portion, since arbitrary electric power can be
25 effectively generated by controlling an amount of the

supplied power generation fuel FL by the output control

portion 14, an appropriate power generation operation



WO 02/ 059993 PCT/JP02/ 00426 74 according to the drive state of the device
DVC (load LD) can be realized based on the | oad drive information.

Fur t her nowe,0260699p3 appl i cati on of the structure as the fu@CTOe)dq04%i nce

el ectric power can be 5 directly produced fromthe power generation fuel FL
by the electrochem cal reaction, the very high power generation
efficiency can be realized, and the power -, generation fuel FL can be
effectively used or the power generation nmodule 10A including the power
generation 10 portion 12 can be mnimzed. As simlar to the sub power

supply portion A Lsem e Sl S AL Utual o Exapl £), pentioed above,

al t hough descrlp i‘on gi'ven on on case het hanol is

applied as the ppg\g&a)g%)neé&?@@ E ue%:éd @S%@%@rﬁee cF'V&ﬁ[vLé)n i s not

restricted thereto iquid or a |quef|ed or a gas fue

including at Iﬁ@@én@am&ﬁog%ﬁ%@@ﬁﬁ@r&ammfa;gﬂlééti&a of hetefore,
possible to excellently apply an al cohol - based Tiquid fuel such as

met hanol , et hangtrestbrd ad®l th@0r@el | ES) esh fuel e ToRSHSE | P@vef dwdnacar bon
whi ch can be vaporized at an ordinary tenperature under an ordinary

pressure such asitkdElhywredihesd fsabutleneparemagariatatgas, fivelgall fiel such
as hydrogen gas, or the like. Here, in case of using |iquefied hydrogen or
25 hydrogen gastlas ¢ledtrashdimecpbvwesageneratiton fawel HHgh pdwess possi bl e
to adopt the structure by which the power generation fuel FL whose anount
supplied is generation efficiency can be realized, and the power
generation fuel FL can be effectively used or the power
generation module 10A including the power generation

10 portion 12 can be minimized.

As similar to the sub power supply portion 11 (see
the first structural example) mentioned above, although
description has been given on only the case that
methanol is applied as the power generation fuel FL,

15 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,
therefore, possible to excellently apply an alcohol-
based liquid fuel such as methanol, ethanocl or butanol,

20 a liquefied fuel consisting of hydrocarbon which can be
vaporized at an ordinary temperature under an ordinary
pressure such as dimethyl ether, isobutene or natural
gas, a gas fuel such as hydrogen gas, or the like.

Here, in case of using liquefied hydrogen or

25 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 amount supplied is



WO 02/ 059993 PCT/JP02/ 00426 75 solely controlled by the output control
portion 14 is directly supplied to the fuel cell portion 210b w thout
requiri ngwe okwed993 ef orm ng portion 210a such as descri bea@CirapPeXiios26
structural exanple. Furthernore, 5 although only the fuel reform ng type
fuel cell has been described as the structure of the power generation
portion 12, the present invention is not 5%§tricted thereto. As simlar to
t he above-descri bed sub power supply portion (see first structural

exanple) 11, 10 although the electric pomer generation efficiency is |ow,
the fuel direct supply tnPe fue|l cell applied, and a |i Uld fuel, a

li quefied fuel S rq]&é}d (]Pry thee |fiy%é>%f%tlif§ed>%¥3&nd

generate el ect we ond ,Struct.ural e of. P mer ration

Portion) FIGS. C%fﬁ‘gﬁdyﬁ@ Jee (;cé?/\g: %Ca]s]ec%ﬂ% ARt l e

of the power gene ltrllonn por%ue n rﬁafoa%ﬂhl%a}ﬁé‘métdlot he, | Qf L} gener at| on nodul e
co ura e

according to 20" % |s erbodi nen nd st ruc xanple as a

concrete exanpieesc\:,é]l d)OlV}@rt %ﬁ%}’%&ﬂlmté IQL ]:lI'[{Oqi as a power

gener ati on device uses t power generation fuel supp i"ed from

the fuel gpack %r&ﬁ;éﬂ" EH&E i‘?iglp'{'te%fﬁ% PR 1Ak 114e1dr ings the gas

conbustion turbine (internal conbustion engin by the pressure energy

invol ved by thegaiustdoibd®and it athucture of the power generation
portion 12, the present invention is not restricted
thereto. As similar to the above-described sub power
supply portion (see first structural example) 11,

10 although the electric power generation efficiency is
low, the fuel direct supply type fuel cell may be
applied, and a liquid fuel, a liquefied fuel, a the gas
fuel or the like may be used in order to generate
electric power.

15 (Second Structural Example of Power Generation
Portion)

FIGS. 21A and 21B are views showing a second
structural example of the power generation portion
applicable to the power generation module according to

20 this embodiment.

In the second structural example, as a concrete
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

25 through the output control portion 14, drives the gas
combustion turbine (internal combustion engine) by the

pressure energy involved by the combustion reaction and



WO 02/ 059993 PCT/ JP02/ 00426 76 converts the drive energy into electric
power. As shown in FIGS. 21A and 21B, the power generation portion 12B
accor di ngwD®20kb933 st ruct ural exanpl e general ly includes: paTpwabdh® bl ade
222 5 configured in such a manner that a plurality of blades are curved in
a predetermned direction on the circunference, and suction blades 222in
and exhaust bl ades 222out which are arrap ed on the circunference to
substantially radially extend are coaxiallg 10 connected to each other and
capable of rotating; a fixed blade 223 consisting of suction blades 223in

and exhaust bl ades 2 SO%g, gchh is confi.gyred.in sych a manner that a
plurality of bICREFETESe L0 P&dVEn SRETIYpdTitle SdeFELCoR¥WE - hat of t he

bl bl ad 15 222 h ti | 222i th h t bl ad
r2712)\2/;(@)1ut)e al gng t he od Segs ﬁg'rnlsglﬁleﬁlrésgi ?g%gfar%%@qr%c ee%og‘ixefggSZZZ, aa?fanged
th i nt . .ant i | i | fi | ati |
oo e mvan! Jeitiarigy, BUIRABN 13 RoLAR ALY (SNLRIS BT uiedar e B Vel

power generati il GEueka93s) 1Heisieked o byvLig mpyable Jhhade 222 with a
pr edet er m ned tiﬁ%ﬁb? %an iSni?ﬁén portiona225v%oreigni?fng the fuel gas

sucked iBto thecseikuskionnchRakber #2dnex ROWR! » @eNeLALRK 228pwhel is
connected to the rotation center 25 of the novabl e bl ade 222 and converts

the rotational arenesigyed ihhe poeakiterhiade 232ecrtionebacthiec power based
on the principle of known el ectronmagnetic

circumference, and suction blades 222in and exhaust
blades 222out which are arranged on the circumference
to substantially radially extend are coaxially

10 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 manner that a plurality of blades are curved in
an opposite direction to that of the movable blade

15 222 (the suction blades 222in and the exhaust blades
222out) along the outer peripheral side of the movable
blade 222, arranged on the circumference to
substantially radially extend and fixed relatively to
the movable blade 222; a combustion chamber 224 for

20 burning the power generation fuel (fuel gas) FL sucked
by the movable blade 222 with a predetermined timing;
an ignition portion 225 for igniting the fuel gas
sucked into the combustion chamber 224; a power
generator 228 which is connected to the rotation center

25 of the movable blade 222 and converts the rotational
energy of the movable blade 222 into electric power

based on the principle of known electromagnetic



WO 02/ 059993 PCT/JP02/00426 77 induction or piezoelectric conversion; a
suction control portion 226 for controlling supply (intake) of the

vapori zedwbuwelses to the gas conbustion turbine nade upPefi/JrPéeoonvabl e

bl ade 222 and the fixed blade 5 223; and an exhaust control portion 227 for
controlling exhaust of the fuel gas (exhaust gas) after conbustion in the
gas conbustion turbine. As to the structufﬁ of the power generation
portion 12B including the gas conbustion rbi ne, the suction control
portion 226 and 10 the exhaust control portion 227, the power generation
portion 12B can ge %ntegrated and fogned inasmll space of the
mllinmeter ordePABREIENGOT RISEPPLBATERFPCOBEELEYORppPy PHGEEAR mi cr omachi ne
manuf acturing _technique_as sin,lar to the above-described.sub, power 15
supply port | onc2itEPh PR iotaTo e gk aepREsBE PRt SBPhe L PhRLRT eSht "Che

gas CO"bUStiOnthgrgéﬁﬁriEgﬁefgg 25§$ angﬁg_éggigoﬁ%ggéééhgtg%ﬁébglustrated

so as to be expose or t convenl ence.

ti L B, £f 2 | €; i : , t he fuel
generation porflan §2Bo¢f @he ogégggzg%ﬁﬁéa%ggg%nhntEEGE1§%§ bYhea the fue

gas sucked fromthe suction 3in side of the gas

combustign turbbre LAKOHEGhkRGUSHCELARXEONEERLiBAr bDONFo22B80hErbdNihgd by
the ignition portion 225 in the conbustion chanber 224 with a predeterm ned

timng, 25 bueradushdognithkeeduklogubheegkhabst ghkadast222euihbantior23out
side (arrows P5), a vortex flow of the fuel gas is generated along the
curved directi an thet hesmovablietion turbine. As to the structure of
the power generation portion 12B including the gas
combustion turbine, the suction control portion 226 and
10 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
221 by applying the micromachine manufacturing
technique as similar to the above-described sub power
15 supply portion 11. 1In FIG. 21A, in order to clarify
the structure of the gas combustion turbine, the
suction blades 222in and 223in are illustrated so as to
be exposed for the sake of convenience.
In such a power generation portion 12B, for
20 example, as shown in FIG. 21B, when the fuel gas sucked
from the suction blades 222in and 223in side of the gas
combustion turbine through the suction control portion
226 is ignited by the ignition portion 225 in the
combustion chamber 224 with a predetermined timing,
25 burned and emitted from the exhaust blades 222out and
223out side (arrows P5), a vortex flow of the fuel gas

is generated along the curved direction of the movable



WO 02/ 059993 PCT/JP02/ 00426 78 bl ade 222 and the fixed bl ade 223, and
suction and exhaust of the fuel gas are automatically carried out by the
vort ex flwa.02lBsaopher nore, the novabl e bl ade 222 conti nuoksrygPoxxioatées in a
predeterm ned direction, 5 thereby driving the power generator 228.
Consequently, the fuel energy obtained by the fuel gas is converted into
el ectric power through the gas conbustion Eurbine and t he power generator
228. Since the power generation portion 13 according 10 to this
structural exanple has a structure for generating electric power by using

t he conbustion r of. _the. fuel. gas, .th erati.on fuel (fuel
gas) FL suppli ec}afdeo%q&tzhgnrdue N ?@ﬁ&igklﬁ&t B%a\ie g)[dn Iué:écj’[ ri éld
ignitability or,.g¢ gDkt or

excel lently aprﬁ y%argr%'%:l}oéﬁgﬁ Bbfélseeﬁd 45 qui d ?nagﬁc aS_ngp ano et hanol
or butanol, a kjayefd ed-fuel rqopsi st@d}&h%fmmi%r O%reb%x»%:@ Hl%devaz@@r' zed

at an ordinary tenperature under an ordinary pressure such as di net hyl

ether, isobutenre@in@ilendl rodQteas.idla Hrarfe tieli ndldC iae iydr ogen gas.
In case of applying the structure by which the fuel gas (exhaust gas)

after combusti ahdrebdi Hediling exhaysived terdietout 92de ofcde quawarl ysuppl y
system 301, it is needless to say that the flane resisting 25 processing
or the det oxi catheorfusloeessigyy onistidsel gartheeduait daef dree cemvetritregl t he
exhaust gas to the outside or nmeans for collecting the exhaust gas nust be
into electric power through the gas combustion turbine
and the power generator 228.
Since the power generation portion 12B according
10 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
gas) FL supplied from the fuel pack 20A must have at
least the ignitability or combustibility. For example,
15 it is possible to excellently apply an alcohol-based
liquid fuel such as methanol, ethanol or butanol,
a liquefied fuel consisting of hydrocarbon which is
vaporized at an ordinary temperature under an ordinary
pressure such as dimethyl ether, isobutene or natural
20 gas, or a gas fuel such as a hydrogen gas.
In case of applying the structure by which the
fuel gas (exhaust gas) after combustion is directly
exhausted to the outside of the power supply system
301, it is needless to say that the flame resisting
25 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
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conbustible or toxic conponent. By applying the gas conbustion turbine
havi ng suwwb 0285®p3 ucture to the power generation portion, Pag/JBiziokzr 5 to
the first structural exanple described above, since arbitrary electric
power can be generated by the sinple control nmethod for adjusting an
amount of the power generation fuel FL to,fe supplied, an appropriate
power generation operation according to the drive state of 10 the device
DVC can be realized. Furthernore, by applying the structure as the

m ot o-fabri cat e, gasacSONPUSLL on AULDL Noao ol 86LL L6 PONEL, SN ey gener at od

with the rel ati gh enérgy converston efficrency, a e power

generation nmodul g, 10A. includiing the 15 power generation portion 12 can be
m ni m zed while e%?ect%el?‘%& utilizing the power generation fuel FL.

(Third Structural Exgypaﬁpp%iﬁ’@weaec‘@ﬂ@re@ﬁsﬂstf’gﬁtt@miﬁé%vz@ 5Qcr2D
are view for illustrating the 20 operation of a third structural exanple

of the power ggnetalidORHOED i €hle APPNEL£abbLetHEINe PONET oBENSS ad i aodul e
according to this enbodinent. In the third structural exanple, as a

concr et e 5 exanpte, tihdef jpowersigenetat & bnepanp 1l @ nddasr Bosd raisdéws £ s2hcas a
power generation device which uses the power generation fuel FL supplied
fromthe fuel pachiOary tdleughithheowet puen dontgatepored ooy 1dhe dsimebe a
rotary 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
10 the device DVC can be realized. Furthermore, by
applying the structure as the micro-fabricated gas
combustion turbine, electric power can be generated
with the relatively high energy conversion efficiency,
and the power generation module 10A including the
15 power generation portion 12 can be minimized while
effectively utilizing the power generation fuel FL.
(Third Structural Example of Power Generation
Portion)
FIGS. 22A to 22D are view for illustrating the
20 operation of a third structural example of the power
generation portion applicable to the power generation
module according to this embodiment.
In the third structural example, as a concrete
example, the power generation portion has a structure
25 as a power generation device which uses the power

generation fuel FL supplied from the fuel pack 20A

through the output control portion 14, drives a rotary



WO 02/ 059993 PCT/ JP02/ 00426 80 engine (internal conbustion engine) by the
pressure energy obtained by the conbustion reaction and converts the
drive enewgy2ioses el ectric power. As shown in these draw RgTIPOI@4EONEr
generation 5 portion 12C according to the third structural exanple

i ncl udes: a housing 231 having an operation space 231a whose cross section
is substantially elliptical; a rotor 232 ich rotates while being
eccentric along the inner wall of the opération space 231a and has a 10
substantially triangul ar cross section; a known rotary engine provided with
an ignition portion 234 which _ignites and burns the conpressed fuel gas;
and a power gePRIRR®r (FHARTIRHbwr)RRP BT yoROMRIC LR ERS PERTHYEE  shaft
233. As to the structure of t power generatjon 15 portion 12C consji sting
of the rorary cHurHEr Srineg Y e ROt vron S e TS

above, the powe generation porfion 12C can be integrated and fornmed in a
smal | space by é%%l |}%Ft?ler %r%%%%h?% Ct¥%ﬁuﬁ%ﬂﬁﬁnw ng technique. 20 In

Lhe pover generatl onposiign 12GHaYNg.sehysd SLUSLILE: obterepeati ng

each stroke of suction, ~conpression, co Ion and exhaust

carried sut by?é%%ﬁ%@faéé@r&ﬂﬁ&rt@%et%fﬁeé@fﬁ@c&fﬁQé’xarﬁp?‘%ed due

to combustion of the fuel gas is converted 25 into the rotational energy
and the convertedceA@EgY & ShotsBNSM 31 efladOnd Nen ROYVEFa BENEr bke Jhpd 1S,

in the suction stroke, as shown in FIG 22A the fuel gas

whose cross section is substantially elliptical;
a rotor 232 which rotates while being eccentric along
the inner wall of the operation space 231a and has a

10 substantially triangular cross section; a known rotary
engine provided with an ignition portion 234 which
ignites and burns the compressed fuel gas; and a power
generator (not shown) directly connected to a central
shaft 233. As to the structure of the power generation

15 portion 12C consisting of the rotary engine, as similar
to each structural example mentioned above, the power
generation portion 12C can be integrated and formed
in a small space by applying the micromachine
manufacturing technique.

20 In the power generation portion 12C having such
a structure, by repeating each stroke of suction,
compression, combustion (explosion) and exhaust carried
out by rotation of the rotor 232, the pressure energy
caused due to combustion of the fuel gas is converted

25 into the rotational energy and the converted energy is
transmitted to the power generator. That is, in the

suction stroke, as shown in FIG. 22A, the fuel gas



WO 02/ 059993 PCT/JP02/00426 81 is sucked froman inlet 235a and charged
into a predeterm ned operation chanber AS forned by the inner wall o
oper ati orwopaos99Ig28la and the rotor 232. Subsequently, af Pem/Irinzoohzeel

in the operation 5 chanber AS is conpressed to have a high pressure in
conpressi on stroke as shown in FIG 22B, the fuel gas is ignited and

burned (exploded) by the ignition portiog,234 with a predetermned ti
in the conbustion stroke as shown in FIG 22C, and the exhaust 10 gas
after conbustion is emtted fromthe operation chanber AS through the

outl et 235b in.the_exhaus stroke -a wn in, EL.G._ 22D.. I.n this serie
13 S Tt 508 23 A srretel ity o

drive strokes,

(arrows P6)

and conbusti on “of

is

ro a pre ermned directio

jshoic dt%]tgé @ﬁg}éﬁ’ S S ok ot ‘Hh%ﬁ:%% S B xin[oék‘&e) !b\ﬁzg ;E 51%\’ 1SR, 0S

in the conbustion str transm s

of the rotatioRalieng ®hd Sddiataem r%ac’%h@fstlaz%%d Shet Qftlpuedo As a

result, the conbustion energy obtaine

by the fuel gas is converted

the rotational %@%Jerﬂﬂﬁf dfterceMd duashafds 233 @nrd dgarddiabnconvert

into electric power

y the power generator (not shown) connected to t

central shaft 233mbAs: (A tie Sinprelswer]l afo Hisreneri gemfcaistire Ant hi s
exanpl e, a known power generator utilizing electro 25 magnetic i nducti
pi ezoel ectri ¢ ddnversimre cEPrbestraia ised shovel nid #IG.0 248 Sheorfdiel

structural

10

15

20

25

exanpl e nmentioned above.

gas is ignited and burned (exploded) by the ignition
portion 234 with a predetermined timing in the
combustion stroke as shown in FIG. 22C, and the exhaust
gas after combustion is emitted from the operation
chamber AS through the outlet 235b in the exhaust
stroke as shown in FIG. 22D. In this series of drive
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
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
electric power by the power generator (not shown)
connected to the central shaft 233.

As to the structure of the power generator in this
example, a known power generator utilizing electro-
magnetic induction or piezoelectric conversion can be
applied as similar to the second structural example

mentioned above.

f the
gas
t he

m ng

s of
n
i on
si on
nt o
ed
he

on or



WO 02/ 059993 PCT/JP02/ 00426 82 In addition, since this structural exanple
al so has the structure for generating electric power based on the
conmbust i owoenesyy3 of the fuel gas, the power generation fraelJp¢¥auete gas) FL
must have at least the 5 ignitability or combustibility. Additionally, in
case of applying the structure for directly emtting the fuel gas after
conbustion (exhaust gas) to the outside %f the power supply system 301, it
can be understood that the flame resisti processi ng or the detoxication
10 processing nust be carried out before emtting the exhaust gas to the
nust_be provided if the

outside or neans for_collectin t he exhaust gas

exhaust gas contain%naaéghBhggib?hnﬁ? Flok$ ¢S Furek. SBYTREPI S HY t he
rotary engi ne havi such a 15 structure tqo the power generatiqn portion,
o i Tar ro AN it Sl SR O s S BRER r ary

el ectric power e gen ed b Sl e trol_nmethod for. adjusting
an anount of thér?&olgever ggir%érla%] o%néﬁisf C%‘:{mgt%e b%‘?egiup% S?’ed%h%ﬂjoa"geprr opri ate

power 20 gener aéérp&ét)cﬁlggrrgt%\%& a éﬁi&gs)t Oett B, A ive, Stat ﬁl@ist tihg, device

can be realized. Fur y applying the structure as the

m cro-fabyi cat ethd 0t BN, coih@s Payer i generaid on srdid ¢, 10A dned uding
the power generation portion 12 can be mni'm zed while generating 25

el ectric power &y ddiel vel@tive! yrsidPhee stdtdive-aing ehihe: dperatd on
producing less vibration. (Fourth Structural Exanple of Power Generation
fuel gas after combustion (exhaust gas) to the outside
of the power supply system 301, it can be understood
that the flame resisting processing or the detoxication
10 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
contains a combustible or toxic substance.
By applying the rotary engine having such a
15 structure to the power generation portion, as similar
to each structural example mentioned above, since
arbitrary electric power can be generated by the simple
control method for adjusting an amount of the power
generation fuel FL to be supplied, an appropriate power
20 generation operation according to the drive state of
the device can be realized. Further, by applying
the structure as the micro-fabricated rotary engine,
the power generation module 10A including the power
generation portion 12 can be minimized while generating
25 electric power by the relatively simple structure and
the operation producing less vibration.

(Fourth Structural Example of Power Generation



WO 02/ 059993 PCT/JP02/00426 83 Portion) FIGS. 23A and 23B are schematic
structural views showing a fourth structural exanple of the power

gener at i owopessdven applicable to the power generation 5 nmpdwlJeozwezy di ng to
this enbodinment. Here, only the basic structures (two-piston type and

di spl acer type) of a known stirling engine applied to the fourth
structural exanple are illustrated, and tgé operation wll be described in
the sinple manner. 10 In the fourth structural exanple, as a concrete
exanpl e, the power generation portion has a structure as a power
generation device which uses the power generation fuel FL supplied from
the fuel pack Z0XT4Hough the output control portion 14, drives a 15

stirling engine (ext I mbust i engi ne). by the thermal ener
obt ai ned by the conﬁﬁggfb é%F%&#ﬂ%ﬁﬁgaé% IS R THIVE %net oy 'S nt o
el ectric power. ; e | ortj 2D ording . to the
fourth structuf%fﬂ%égﬁﬁfg¥ﬁ%§§%E%%ﬁﬁ%éyhéyae%égéi% f&gﬁﬁﬁ§ \ﬂﬁ%ﬁ ston type
stirling engine genesnal | udes. hi_gh- i.Qn)..si de
cylinder 241a g%d a1?%&%#%%%%%2%Eggﬁf%%%gfigg?gﬁ%;g#§§§€§#$ﬁﬁgﬁngﬁga
whi ch ar g constiddifed atcceoaﬁldiql\g QRE Nl & QrdRR nen  ECIHRFRCAIR1 1A the

hi gh-tenperature side piston Z241b and 25 a | owtenperature side piston 242b
whi ch are provigied c igthhase <y (tidens 4k @Ak 2428 @ErgpIcoeatgd)to a

crank shaft 243 so as to reciprocate with a phase
of a known stirling engine applied to the fourth
structural example are illustrated, and the operation
will be described in the simple manner.

10 In the fourth structural example, as a concrete
example, the power generation portion has a structure
as a power dgeneration device which uses the power
generation fuel FL supplied from the fuel pack 20A
through the output control portion 14, drives a

15 stirling engine (external combustion engine) by the
thermal energy obtained by the combustion reaction and
converts the drive energy into electric power.

In the power generation portion 12D according to
the fourth structural example, as shown in FIG. 23A,

20 the two-piston type stirling engine generally includes:
a high-temperature (expansion) side cylinder 241la and
a low-temperature (compression) side cylinder 242a
which are constituted to allow operative gas to
reciprocate; a high-temperature side piston 241b and

25 a low-temperature side piston 242b which are provided
in these cylinders 24la and 242a and connected to

a crank shaft 243 so as to reciprocate with a phase



WO 02/ 059993 PCT/ JP02/ 00426 84 difference of 900 ; a heater 244 for
heating the high- tenperature side cylinder 241a; a cooler 245 for cooling
t he | ow twopens®oos e si de cylinder 242a; a known stirlingPemgPooopzéovi ded
with a fly wheel 246 connected 5 to the shaft 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 sygh a structure, the

hi gh-tenperature side cylinder 241a is 10 maintained to be constantly
heated by the thermal energy involved by conbustion of the fuel gas, while

t he | owt enper %flblffee Oﬁ iqyper, 24%%#% Qt@ J[}eigl‘1 %:m tﬁﬁgnﬁﬁaﬂ“y

cool ed by being roug o cont aét expose as inside

and out si de theEh eSUspiQ:lé’ %hq{gg%l%uc@ %&LngI%ps ' and each

stroke of isochoric eatlng, ermal expansion, i1sochoric cooling and

i sot her mal CO”Wo%Sl%'rR;E dh%e rlQR@f’é eritifre B toyitihgidd NRIJ L eNe@Ymf Of

reci procating the hi terrperature side piston Z241b and the

| owt enper at ur est2Q-1Siide PN PZ42B ded carterd ed it dihe sot@nineradled
energy of the crank shaft 243 and transmtted to the power generator. That

IS, in tle isodhorile Eating Pridcess;anihaha Atheyassl axpansgawerof the
operati ve gas is comenced and 25 the high-tenperature side piston 241b
starts to nove gmaratiar t el ekdvenpetiatantd siaeneadtiadro 242a drawnikng a
smal | capacity which is a space conmmunicating with
shaft 243.
In the power generation portion 12D having such
a structure, the high-temperature side cylinder 241a is
10 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
or exposed to other areas inside and outside the power
15 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-
temperature side piston 241b and the low-temperature
20 side piston 242b is converted into the rotational
energy of the crank shaft 243 and transmitted to the
power generator.
That is, in the isochoric heating process, when
thermal expansion of the operative gas is commenced and
25 the high-temperature side piston 241b starts to move

down, in the low-temperature side cylinder 242a having

a small capacity which is a space communicating with



WO 02/ 059993 PCT/JP02/ 00426 85 the high-tenperature side cylinder 241a,
the I ow tenperature side piston 242b noves up by reduction in pressure

i nvol ved W9 ososkden drop of the high- tenperature side pistron/Jpdlis2zeand t he
cool ed operative 5 gas of the |owtenperature side cylinder 242a flows
into the high-tenperature side cylinder 241a. Subsequently, in the

i sot her mal expansion stroke, the cooled ggerative gas which has fl owed
into the high-tenperature side cylinder la is sufficiently 10 thernmally
expanded and increases the pressure of the space in the high-tenperature

side cylinder 241a and the |lowtenperature side cylinder 242a, and both
t he high-t errperté’teurr{alg&?‘d‘?n}iﬁ%%a&hlrﬂf&d&nd:l{lr@dqrmg@@rmghﬁ d°¥"si de pi st on

242b d .. 15 Th in.t i, hor,j |_i troke, the, inth
| ow- t emper at ur & TRRF TPE DA BIF 1 HARLATES BY diop sEen

on L emmer a1 ur o1l BLSLON RARYe LI, A SPAGE A e iyl emperatur

si de cylinder drt hernore,” the high 20

tenperature si cteengile}teao% D dPYES A AN, [ g GRET AR 039,06 dile

hi gh-t enperature l'ows ‘i nto the | owtenperature side

cylinder 5 242a 415 aRol1eH- tEhglafthfle ditd e 1iisRidiernnBl, conpression
stroke, the cool ed operative gas filled 25 in the space within the

| owt enper at ur e 1vile GWd RARY hidh2a drpGoriumctaidie & iR ot scont i nuous
spaces in the |owtenperature side cylinder 242a and the
Subsequently, in the isothermal expansion stroke,
the cooled operative gas which has flowed into the
high-temperature side cylinder 24la is sufficiently

10 thermally expanded and increases the pressure of the
space in the high-temperature side cylinder 241a and
the low-temperature side cylinder 242a, and both
the high-temperature side piston 241b and the
low-temperature side piston 242b move down.

15 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 24la
is contracted based on this. Furthermore, the high-

20 temperature side piston 241b moves up, and the
operative gas of the high-temperature side cylinder
241a flows into the low-temperature side cylinder
242a and is cooled. Thereafter, in the isothermal
compression stroke, the cooled operative gas filled

25 in the space within the low-temperature side cylinder
242a is contracted, and the both continuous spaces

in the low-temperature side cylinder 242a and the



WO 02/ 059993 PCT/JP02/ 00426 86 high-tenperature side cylinder 24la are
reduced in pressure. Mreover, both the high-tenperature side piston 241b
and the |waoResres at ure side piston 242b nove up, and th@Copeosiosree gas i S
conpressed. In this 5 series of drive strokes, rotation of the crank shaft
243 in a predetermned direction (arrows P7) is nmaintained by due to
heating and cooling of the fuel gas the %ciprocating notion of the
pistons. As a result, the pressure energ% of the operative gas is 10
converted into the rotational energy of the crank shaft 243 and then

converted into.electric power by the pawer rator (nof shown) connected
to the crank s _f@p%?v‘\ieqﬁe ogtJ‘rfger Cﬁ'gﬁd’deir?]%trhﬁ@ p?d?ﬁe& tion porti on

12D accordi ng t he four structural .e lLe, ,as 15 shown in.El G 23B,
the di spl acer %ﬁeglss Llfer'l i E\"\goreenog‘fenre‘ blosthc)écﬁ)ggh&rggdscteénpgegﬁer%el vl ude: a

cylinder 241c i i ah: ecppeer ar d OVt er re space
which are partiatl%\éer%g%yﬁa%%p acelg}mgit%tng%ar%%fg% asgL el\r%glvﬁgglh 2’?’%3’ .
operative gas Gayd 8 PrafdtiGe 2SR A£Q 1 HRHRAKEINI 6h ig ;R ovi ded
in the cylinder 241C and configured to be capable of reciprocating;, a

power pi g on 2424- WY T rRciv os@&ks | FAGRAHARGE tid kaghanget n
pressure in the cylinder 241c; a crank shaft 243 to which the displ acer
pi ston 25 241d zayy itrhex powete tpdsiiore R42d crtd cgonredond $07)asst o have a

phase difference of 90 ; a heater 244 for heating one end side

(hi gh-t enper at wred rdpricedilde)duwd to heating and cooling of the fuel
gas the reciprocating motion of the pistons. As a
result, the pressure energy of the operative gas is

10 converted into the rotational energy of the crank shaft
243 and then converted into electric power by the power
generator (not shown) connected to the crank shaft 243.

On the other hand, in the power generation portion
12D according to the fourth structural example, as

15 shown in FIG. 23B, the displacer type 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
and in which the operative gas can reciprocate;

20 a displacer piston 241d which is provided in the
cylinder 241c and configured to be capable of
reciprocating; a power piston 242d which reciprocates
in accordance with a change in pressure in the cylinder
241c; a crank shaft 243 to which the displacer piston

25 241d and the power piston 242d are connected so as to
have a phase difference of 90° ; a heater 244 for

heating one end side (high-temperature space side) of



WO 02/ 059993 PCT/ JP02/ 00426 87 the cylinder 241c; a cooler 245 for cooling
the other end side (lowtenperature space side) of the cylinder 241c; a
known stiwbiopgs®eyi ne provided with a fly wheel 246 connectg#dorm4iche shaft
center of the crank shaft 5 243; and a power generator (not shown) directly
connected to the crank shaft 243. In the power generation portion 12D
havi ng such a structure, the high-tenperggure side of the cylinder 241c
is maintained to be constantly heated by the 10 thermal energy invol ved by
conmbustion of the fuel gas, while the |owtenperature side space of the

same is maintained, t.a be c tantly caoal ed, eover,. .by epeating each
stroke of isocﬁ%F?é“ﬁ@ﬁFﬁﬁg%qﬁ§Btﬁefﬁﬁﬂexégﬁgh i°6n, R &@ﬁbFﬁ@ 8% eF%g and

i sot hernmal 15 r i on,.. 1| i i C._ener far, neciprecat.l t

di spl acer pi st %ﬁ{%@?%an‘got“{@%& \?g%teﬁl%sﬁ %%%ZEQﬁet)h%fgt%%e&é’?gprcril@%ed phase
difference is convertedyidii0 sthiha inet AiARA BRENGK Oy ithe LRk shafit 243
and transmtted to the power generator.” 20 That Is, in the isochoric

heating stroke2atheibnidtarfdlt £ XPRNSHRAIT t0fcdrite rORET atiev @@k R¥aifte heater
244 is commenced and the displacer piston 241 starts to nove up, the

operative gas @3 herddw tenRer alciee 3acenct ¢ dWnowslitredthe
hi gh-tenperature space side and is 25 heated. Subsequently, in the
i sot her mal expangirgrctest rakehet lveranke redasfed 2diBer at i ve gas on the high-
tenperature space side is thermally expanded and the
In the power generation portion 12D having such
a structure, the high-temperature side of the cylinder
241c is maintained to be constantly heated by the
10 thermal energy involved by combustion of the fuel gas,
while the low-temperature side space of the same is
maintained to be constantly cooled. Moreover, by
repeating each stroke of isochoric heating, isothermal
expansion, isochoric cooling and isothermal
15 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
transmitted to the power generator.
20 That is, in the isochoric heating stroke, when
thermal expansion of the operative gas by the heater
244 is commenced and the displacer piston 241 starts to
move up, the operative gas on the low-temperature space
side flows to the high-temperature space side and is
25 heated. Subsequently, in the isothermal expansion

stroke, the increased operative gas on the high-

temperature space side is thermally expanded and the



WO 02/ 059993 PCT/JP02/ 00426 88 pressure is increased. As a result, t

power piston

242d noves up. Then, in the isochoric cooling stroke,

t he di splwoar/0f933 on 241d noves down by inflow of the op@CatIPex00gzs
thermal | y expanded by the heater 244 5 to the | owtenperature space side,

t he operative

| owt enper at ur
conpressi on st
| owt enper at ur
cylinder 241c

in drop of the
rotation of th
P7) is maintai

gas on the high-tenperature space side flows into the
e space side and is cool ed.,Jhereafter, in the isother
roke, the operative gas cooled in the cylinder 241c on
e 10 space side is contracted and the pressure in the

| ide.is’ d d, which
B S ReP 5T deon 30 torn B & LEPLae of " FOE 5t PoRES™
§4gﬁg%bv%@ah%.24ﬁhk% a;predat ecpiped,di rachis g CaLpws
thé ec

ned by heati o] operative gas and the I'procat

he
when

mal
t he

sults

15
i ng

motion of the phghoRsel BMAMEERY pice8h! PE1 (CRBSRAVBRIMY bt RAFRERSSYN €

energy of the

operative gas is converted into the rotational energy

of

the crank shaf th243pand i Rels ¢orvant ed LRband@debsCihicC hrawer by 4t he

power generato

r (not shown) connected to the crank shaft 243. Here,

as to

the structure @b the powertcgeRrealek, spaseSkibkar the thersetoadgand third
structural exanples, a known power generator utilizing el ectromagnet
i nducti on or pioezaékettinhe tempeerasiuagr saacke sappl ifddws Ewtbhéhe as to the

structure of t
engi ne shown i

10

15

20

25

he power generation portion 12D provided with the stir
pow-temperature space side and is cooled. Thereafter,

in the isothermal compression stroke, the operative gas
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
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
of the crank shaft 243 and further converted into
electric power by the power generator (not shown)
connected to the crank shaft 243.

Here, as to the structure of the power generator,
as similar to the second and third structural examples,
a known power generator utilizing electromagnetic
induction or piezoelectric conversion can be applied.
Further, as to the structure of the power generation

portion 12D provided with the stirling engine shown in

ic 25

l'ing



WO 02/ 059993 PCT/ JP02/ 00426 89 FIGS. 23A and 23B, this power generation
portion can be also integrated and fornmed in a snall space as simlar to
each struwDurabsexanpl e menti oned above. Furthernore, i nPCRIJB0ZMA2CE Ur A
exanple, since there is 5 enployed the structure for generating electric
power based on the thermal energy involved by conbustion of the fuel gas,
the power generation fuel (fuel gas) nmust ghave at least the ignitability
or conbustibility. By applying the stirling engine having such a 10
structure to the power generation portion, as simlar to the

cbove desct | edetdl ! G Sl el Uial, SR 2yycPIILLLALY, S| SSLILE poug can be

generated by the Sihp cont'r
. . 4 i at
Power o Jenerat 00 Lue) Fhedhesunpy! om0t DENCE AN 15, 2R0IO0M At e POVGT

generation operation accor ng to the drive sta

LD) can be realigzedsr Mo QOVEK s 0 APREYT NGk SnSONSEEMCE 4,08 8, &ye M Ni M zed

sterling engine, the power generation nodule "10A I ncluding the power

gener ati on portir@rtA2rfcre PeirOcid i Hi Zec-whi 1 esoaneTat i Hith @l egtdi& pover
with the relatively sinple structure and the operation with | ess

vi bratiors. | ncémehd pdd yrhé nsthecisecontot ogdmetrd tirsd racdifad c wxaspl es
ment i oned above, al though the power generation 25 device provided with the
gas conbustion basdinen the Ttmanal engengy auveveedthy | congoesigiore dids been
exenplified as the power generation device for
the fuel gas, the power generation fuel (fuel gas) must
have at least the ignitability or combustibility.
By applying the stirling engine having such a
10 structure to the power generation portion, as similar
to the above-described third structural example,
arbitrary electric power can be generated by the simple
control method for adjusting an amount of the power
generation fuel FL to be supplied, and hence an
15 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
10A including the power generation portion 12 can be
20 minimized while generating electric power with the
relatively simple structure and the operation with less
vibrations.
Incidentally, in the second to fourth structural
examples mentioned above, although the power generation
25 device provided with the gas combustion turbine,

the rotary engine and the stirling engine has been

exemplified as the power generation device for



WO 02/ 059993 PCT/JP02/ 00426 90 converting a change in the gas pressure
based on the conbustion reaction of the power generation fuel FL into

el ectri c wowensmbs ough the rotational energy, the presenPCraveniossn i s not
restricted thereto. It is 5 needless to say that it is possible to apply a
conmbi ned wuse of various kinds of the internal conbustion engine or the
external conbustion engine such as a puls conbustion engi ne and the power
generator utilizing the principle of kno el ectromagnetic i nduction or 10
pi ezoel ectric conversion. (Fifth Structural Exanple of Power Generation

Portion) FIGS. 24A and, 24B are schematic structural views showing a fifth
structural exarfARFCIME HoRFRIS Herdiatdh Dot ot Rpistadt 4% the

ti dul ding to this enbodinent. In the fifth
C T actor ol oxan PP vae &P Corty Gl Uit &STe $ONEr™ Giifer S or Por i on

has 2 strvetur el & sovelo qongaon, davioe Wil tnes Ui per20

generati on fuellﬁipsupp '€ rom pac roug

control portion,ld and generales ; el 6at ;J_ieg-slt@?ﬂ?’{ec?ytﬁé?é@.e' oGt 14 £

conversion power —generation utilizing erence in tenperature caused
due to prpduction ofeddbecd hes palngnergy o 0 & N 2o ooplsid g f&act i on

(oxidation reaction). As shown in FIG 24A, the power generation portion
12E accordi ng tigsd her fvd#1o9d reotdy al £ exxamied@sal combustion engine
or the external combustion engine such as a pulse
combustion engine and the power generator utilizing
the principle of known electromagnetic induction or
10 pliezoelectric conversion.

(Fifth Structural Example of Power Generation
Portion)

FIGS. 24A and 24B are schematic structural views
showing a fifth structural example of the power

15 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
of a power generation device which uses the power

20 generation fuel FL supplied from the fuel pack 20A
through the output control portion 14 and generates
electric power by thermoelectric conversion power
generation utilizing a difference in temperature caused
due to production of the thermal energy based on the

25 combustion reaction (oxidation reaction).

As shown in FIG. 24A, the power generation portion

12E according to the fifth structural example has



WO 02/ 059993 PCT/JP02/ 00426 91 a construction of a tenperature-difference
power generation generally including: a conbustion heater 251 for

gener at i ryotopes™ber mal energy by subjecting the power gemeraPixw4ieuel FL
to the conbustion reaction 5 (oxidation reaction); a fixed tenperature
portion 252 for maintaining a substantially fixed tenperature; and a

t hernoel ectric conversion el enment 253 conggcted between first and second
tenperature ends, the conbustion heater 1 being deternmned as the first
10 tenperature end and the fixed tenperature portion 252 as the second
tenperature end, Her el ectri,c cony ion el enent 253 has the

h - .
structure equi%/acfo ecrtugc elﬁ)tﬁeogﬂg t%@?%a&u@édl & SOMuStIBrn  heater 251
. | . . ;o eact | . .
mmer i e by JSEE ST FEUEL DRI SRR Uy 2,

tenperature b eceiving t genera

temperature  pordi OS24 dih At QeI FRILAY Buashatant ably  fixed

tenperature (for exanple, an ordinary tenperature ow tenperature) by

bei ng brought ighua:€ Qilrasta ARG fk OIFEXROSel e A eas:diigle and
outside the power supply system 301. As to the structure of the power

generati @an port jon b2 gonsisdtiing)of 4 el xdemaiinyterd fderense Jsoner
generator shown in FIG 24A, the power generation portion is also 25
i ntegrated and far medntaianisnpld spacderasiaing [fAxdd teegedr stunect wnal
exanpl e nentioned above. In the power generation portion 12E havi ng such
a thermoelectric conversion element 253 connected
between first and second temperature ends, the
combustion heater 251 being determined as the first
10 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
heater 251 continuously maintains the combustion
15 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
or a low temperature) by being brought into contact
20 with or exposed to other areas inside and outside the
power supply system 301. As to the structure of the
power generation portion 12E consisting of the
temperature difference power generator shown in
FIG. 24A, the power generation portion is also
25 integrated and formed in a small space as similar to

each structural example mentioned above.

In the power generation portion 12E having such



WO 02/ 059993 PCT/JP02/ 00426 92 a structure, as shown in FIG 24B, when the
power generation fuel charged in the fuel pack 20Ais supplied to the
conmbust i owoleasmp3 251 t hrough the output control porti onPCZ/JPoXi@426
conbustion (oxidation) 5 reaction proceeds in accordance with an anmount of
the power generation fuel to be supplied, and heat is generated, thereby
increasing a tenperature of the conbustiqp heater 251. On the other hand,
since a tenperature of the fixed tenperature portion 252 10 is determ ned
to be set substantially constant, a difference in tenperature is produced

bet ween t he cog‘a:)]tc?é}@&lﬁeea,t eagsezs%lovgndir{ fﬁél Xf%fé?’ﬁ)eﬁl; thuqr S%%"Peorti on 252.

Based on this erence i'n nperat ure,” " pred e onoti ve force

is generated a rd G PRS- 4§y b o%iéce t ebeck effect
in the ther mer%%%%ag&%%}w%%sll on e dee?r%nltr}?%% Vi lagjp yi nzgj%t ﬁlgs tenperature

difference powesup@eNet alOrt ARG BHSHR RIS WHL @8-cidH @fe 10 each
structural exanple nentioned above, arbitrary electric 20 power can be

generated by the:ishupl @i T dorEtdiod 4 orchadidigdidtd an @it iofn)t he
power generation fuel FL to be supplied, and an appropriate power

generati an operédditioraoeaydiddy tim tde-afdarecstwtteh ain thewavice tHVC (| oad
LD) can be hence realized. In addition, 25 by applying the structure as the
m cr o-f abri cat ezbwe e nperartairieordi ffedl dne dog osvarp lgienbr atrat  hddte igower
generati on nodul e 10A i ncl udi n% the power generation
generated, thereby increasing a temperature of the
combustion heater 251. On the other hand, since
a temperature of the fixed temperature portion 252
10 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,
predetermined electromotive force is generated and
15 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
structural example mentioned above, arbitrary electric

20 power can be generated by the simple control method for
adjusting an amount of the power generation fuel FL to
be supplied, and an appropriate power generation
operation according to the drive state of the device
DVC (load LD) can be hence realized. In addition,

25 by applying the structure as the micro-fabricated

temperature difference power generator, the power

generation module 10A including the power generation



WO 02/ 059993 PCT/ JP02/ 00426 93 portion 12 can be m nimzed while
generating electric power by the relatively sinple structure and the
oper at i orwaio2los49exs vi brations. Incidentally, although degcmiJpod/@azéshas been
given 5 as to the tenperature difference power generator for generating
el ectric power by the Seebeck effect based on a difference in tenperature
in the conbustion heater 251 and the fixgg tenperature portion 252, the
present invention is not restricted thereto and may have 10 a structure
for generating electric power based on the thernoel ectronic em ssion

phenomenon. (Sixth.,Struyctural Exanpl.e of Po Gener atign rtion) FIGS.
25A and 25B ar@o§gH€Waﬁ G b& dratnizess g§§esﬁ@ﬁeﬁ6 &n§i§3ﬁ0§FFGctura

exanpl e of the poWer neratlo portion_appl to the wer generation
modul e accor di Ag tO s PSS #ﬁn lylﬁlpﬁg '%F gt gxanple as a

concrete exan%h%gakﬁgnpgﬂﬁﬁhqiggr%H% gtgggglon has a structure 20 as a
€ €

power generatio vi ce whi ch uses power ‘generation fuel FL supplied

fromthe fuel pack 20f:ddionaly t he UM ARGl ROT i pLaragd yagner at es

el ectric power (electronotive force) based on th principle of

magnet o- gy dr o- dynad &he %@m@%ﬁﬂﬁﬂ@é'&leEQEn%%A o%@% @%W%&ag%@eﬁék'on
portion 12F according to the sixth structural exanple has a structure of
an MHD ( Magnet ereilediag-iDynamices)r iR0WRNver by the Seebeck effect based
| on a difference in temperature in the combustion heater
251 and the fixed temperature portion 252, the present
invention is not restricted thereto and may have
10 a structure for generating electric power based on
the thermoelectronic emission phenomenon.
(Sixth Structural Example of Power Generation
Portion)
FIGS. 25A and 25B are schematic structural views
15 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
example, the power generation portion has a structure
20 as 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
electric power (electromotive force) based on the
principle of the magneto-hydro-dynamics.
25 As shown in FIG. 25A, the power generation portion
12F according to the sixth structural example has

a structure of an MHD (Magneto-Hydro-Dynamics) power



WO 02/ 059993 PCT/ JP02/ 00426 94 generator generally including: a pair of

el ectrodes Ela and ELb which constitute side walls of a flow path al ong
whi ch t hewpoaesdgener ati on fuel FL consisting of a condueCirseo¥douted passes
inthe form5 of a predetermined flux and are opposed to each other;
magnetic field generating means MG including a Nd-Fe-B-based neodym um

per manent nmagnet which generates a magnetj,c field having a predeterm ned
intensity in a direction perpendicular to both the 10 opposed direction of
t he el ectrodes ELa and ELb and the flow path direction of the power

eneration fuel ter, i dual | onnect ed
'?o t he Irespegtl% eli @%r}do(ﬁe alﬁgn CE@‘L&& %5%1: pomereégi{grnec%/a ion fuel
FL is a conductyye flyi J{J"x\ﬁ{l‘%r{‘% 144 ssﬂfé‘ m%?ll@ el %dv& qui d metal,

a liquid containing conductive substances, or gas, ow path is

formed so that ghe, powsiy ganenatian fuely R né:@dhfdrpvmén argli rection (arrow
P8) parallel to the electrodes ELa 'and EL It 1s to be noted that the 20

power generati afopordtt Oy A AcEHELME $O thisd peddid Ul tiexamphe can be
also integrated and formed in a small space by applying the m cromachine

manuf act Wi ng tethnimieiasemimdart Ik eandh std ugdposadd texasgdle descri bed
above. 25 In the power generation portion 12F having such a structure, as
shown in FIG 258)ehy mparertaitd nil <l dregpresiat fielmk B &G iicadludindie fl ow
path direction
a Nd-Fe-B-based neodymium permanent magnet which
generates a magnetic field having a predetermined
intensity in a direction perpendicular to both the
10 opposed direction of the electrodes ELa and ELb and the
flow path direction of the power generation fuel FL;
and output terminals Oc and Od individually connected
to the respective electrodes ELa and ELb. Here, the
power generation fuel FL is a conductive fluid (working
15 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 the
electrodes ELa and ELb. It is to be noted that the
20 power generation portion 12F according to this
structural example can be also integrated and formed
in a small space by applying the micromachine
manufacturing technique as similar to each structural
example described above.
25 In the power deneration portion 12F having such

a structure, as shown in FIG. 25B, by generating

a magnetic field B vertical to the flow path direction



WO 02/ 059993 PCT/JP02/ 00426 95 of the power generation fuel by the
magnetic field generating neans M5 and by noving the power generation
fuel (comwooRioy®9sluid) FL with the flux u into the fl owpPpatiroxiionzcti on,
the electronmotive force u X Bis 5 induced when the power generation fuel
FL cones across the magnetic field, based on the Faraday's |aw of

el ectromagneti c i nduction, the enthal py “gECh t he power generation fuel FL
has is converted into electric power, and~an electric current is caused to
flowto the 10 | oad (not shown) connected between the output termnals Cc
and Od. As a result, the thermal energy tha&é}he power generation fuel FL
has is directl Yt RS (eI OR it Shomet Chenairgesitia ¢ 184 case of
applying the structure 15 for directly em tti,ng the power generati.on fuel
(conducti ve f1 G GRS M5 GBE KMoy TS 5P Oith VP SRS D

power’ gener at oie 49 the ouisTde. ) 408 HOWASUBR! Yy uSLem a0t 1l 1S

needl ess to say ame Tesi sting processi ng or et™oxi cation 20

processi ng musteibe, Gayu] e Qe R 018 L1 LINGKRA v POMEIC JENSY 241 00 e

FL to the outsi means for ~ cdl lectin e power generation FL

nust be sprovi deghided hdPWale GRARIARR fu8loFlekantsal RS Carbustd bl e or
toxi ¢ conponent. 25 By applyingthe D power generator having such a

structure to thepawringenermitdiel) RRICEDBn HHC eraraidisanswebect ri ¢ power
can be generated by the sinple

electromagnetic induction, the enthalpy which the power
generation fuel FL has is converted into electric
power, and an electric current is caused to flow to the

10 load (not shown) connected between the output terminals
Oc and 0Od. As a result, the thermal energy that the
power generation fuel FL has is directly converted into
electric power.

Incidentally, in case of applying the structure

15 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 flame resisting processing or the detoxication

20 processing must be carried out before emitting the
power generation fuel FL to the outside or means for
collecting the power generation fuel FL must be
provided if the power generation fuel FL contains
a combustible or toxic component.

25 By applying the MHD power generator having such
a structure to the power generation portion, since

arbitrary electric power can be generated by the simple



WO 02/ 059993 PCT/ JP02/ 00426 96 control nethod for adjusting the speed of
the power generation fuel FL noving along the flow path, an appropriate
power gerwpaiosaeobperati on according to the drive state @®CTURe/@exw ce DVC
can be realized. 5 Further, by applying the structure as the m cro-
fabricated MHD power generator, the power generation nodule 10A including
the power generation portion 12 can be mgni m zed while generating electric
power with the very sinple structure requiring no drive parts. 10 Each
structural exanple nentioned above is just an exanple of the power

generation portign 12 applie to the pawer .generation ule 10A and is
not i ntended t%?%hﬁgiﬂ @&hfﬁg:%ﬁﬁtﬁ:%ﬁéi%ﬁgtﬁhg ﬁgﬁ%¥9§%énﬁ §§§§%ﬁn
according to t i nt.i-0 : ri eneration
portion 12 appﬂﬁggﬁggﬁ%%efg¥gséﬂﬁFh%%%h#h%gﬁ?%ﬁgy%hﬁééﬁgﬁsﬁb’her structure

as long as i1 £AMAR0HALE LIl GRS LA LG RCian he cal

reaction or heat géneration, a tenperature difference 1nvolved by the

endoer gi ¢ reactif.drtifke 23 LN\ SIHRN @Gt e tthe, pesede /ARergy or the
thermal energy, electromagnetic induction and the like in the power

generati @ por tiaithled Ween adpdlivduid theelstarudcddeguef itek mielraer a gas fuel
charged in the fuel pack 20A is directly or indirectly supplied thereto.
25 For exanpl e,fddriice tjpak $iHY e@dwerexxeldreitdry, apy ywaaverorgsmeadh e of
external force generating neans wutilizing the thernmpacoustic effect and a
power module 10A including the power generation portion 12
can be minimized while generating electric power with
the very simple structure requiring no drive parts.
10 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
according to the present invention. In brief, the
15 power generation portion 12 applied to the present
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
difference involved by the endoergic reaction, the
20 conversion action of the pressure energy or the thermal
energy, electromagnetic induction and the like in the
power generation portion 12 when a liquid fuel or
a liquefied fuel or a gas fuel charged in the fuel
pack 20A is directly or indirectly supplied thereto.
25 For example, it is possible to excellently apply

a combined use of external force generating means

utilizing the thermoacoustic effect and a power
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i nduction or piezoelectric conversion or the |ike. Anbng the respective
st ruct ur aWoezambrs descri bed above, the power generati oRCEAPO2Z/@A2612 t O
which the 5 second to fifth structural exanples are applied is configured
to use electric power (second electric power) supplied fromthe sub power
supply portion 11 as start-up electric p r as nmentioned above for the
ignition operation when taking out the thermal energy 10 by subjecting the
power generation fuel FL supplied to the power generation portion 12 to

t he conmbustion _reaction

. S a r h lZ n ?Le %r shown P u g CBEI’ ation
Control Portiof<I$s ﬁ ﬁl@. § PW898§5F§t|8 &onProb™ portion 15
13 applied to %E%ZB%W% tQQQ? %Ebggsgggu e g o&Q|gg to this enbodi nent

operates with €0 eratlng slectric ower second el ectric power)

supplied fromthe abgyer, %I%Crfe%?%c%‘i@eo%“t‘%ru Y Q193 ks GERRIAL €S

and outputs an operation controlf signal bas on varlous 20 ki nds of

i nformation i nghdeecand UL WS LRecPaMBbn PeRRIBNSYS em FBicaceaeding to
t hi s enbodi nment, nanely, information (specifically, a detected voltage

froma | ater- d@;@@binbetiov&htf@gle seRctiiang cRempler’ 16k appncéerntisg a change
in a vol tage conponent (output 25 voltage) of the supply electric power
whi ch varies i ronddourdande wisikch eflketdiiicv@osteat € seiconke edeviteecDVC (| oad
LD) connected to the power supply system 301, and
power) supplied from the sub power supply portion 11
as start-up electric power as mentioned above for the
ignition operation when taking out the thermallenergy
10 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>
As shown in FIG. 3, the operation control portion
15 13 applied to the power generation module according to
this embodiment operates with the operating electric
power (second electric power) supplied from the above-
described sub power supply portion 11, generates and
outputs an operation control signal based on various
20 kinds of information inside and outside the power
supply system 301 according to this embodiment, namely,
information (specifically, a detected voltage from
a later-described voltage monitoring portion 16)
concerning a change in a voltage component (output
25 voltage) of the supply electric power which varies in

accordance with the drive state of the device DVC (load

LD) connected to the power supply system 301, and
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| at er-descri bed power generation portion 12. That is, specifically, the
oper at i orwomsob3 portion 13 is driven with el ectric powecTgemzated 5 by
t he sub power supply portion 11 when the power generation portion 12 is not
operated. Wen the start-up command information for the load LD is
detected froma change in voltage of the § ntrol electric power supplied
to the device DVC, the 10 operation contr portion 13 outputs to the

| at er- described start-up control portion 15 an operation control signal

for starting up the qutpyt control, portion 14 (start-up control).
Fur t her nor e, V\,ictoﬁlqttl? Sp%\%@r c@?ﬁﬁ%@tqr&?tﬁ&ﬁ idh t%? a'é:‘\tr?g&dr?stqlfé%@ﬁerati on
15 node, when information i,ndicative of .generation of a difference between

electric power H8GT FSEFGdH HHF T ¥hed 4 0ad LD and el ectric power
outputted to the lo . fro e r..gene i ol t i i s detected
14014 A RO, SO 0, ) 12

from a change in v age df r-c power d1ied to the

devi ce DVC (Conillohr 1T)o e PRAIAH 169 SONLY oy LU LR U pULS 0

the |l ater- des out put control portion 14 an operation control signal

for adjusting @3, HRUEuP o RISC U 1 POV il0n B8 gRner atkd Jamunt of power
generation) in 25 the power generation portion 12. Thus, the |oad drive

el ectric power gsipateddt edite devixea DVeH lopad-atldd .camhdie tar appropri ate
val ue according to the drive state of

start-up command information for the load LD is
detected from a change in voltage of the control
electric power supplied to the device DVC, the

10 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 portion 12 being in the operation

15 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 in voltage of the control electric power

20 supplied to the device DVC (controller CNT), the
operation control portion 13 outputs to the later-
described output control portion 14 an operation
control signal for adjusting an amount of electric
power to be generated (amount of power generation) in

25 the power generation portion 12. Thus, the load drive
electric power supplied to the device DVC (load LD) can

be an appropriate wvalue according to the drive state of



WO 02/ 059993 PCT/ JP02/ 00426 99 the |oad LD (feedback control). On the

ot her hand, with the power generation portion 12 being in the operation
node, whewothes®bate that a change in voltage of the |oa@canrexooeteectric 5
power supplied to the device DVC (load LD) deviates froma predeterm ned
vol tage range concerning the feedback control and becones excessive is
continuously detected for a predeterm ne ime irrespective of execution
of the feedback control, the operation 10 control portion 13 outputs to the
start-up control portion 15 an operation control signal for stopping the

operation of t gu%gﬂﬁzﬁgn fégdggﬁﬁléghgr f mergency stop control).

Furt her nor e, ower ~‘generat1on por |on 12 15 being in the

operation nDde mhenoﬁhghgréy S QP CoﬂﬁﬁﬁdtﬁQgﬁ&ﬂ?% 0 Eptithe load LD is

detected from a change 1 n voltage o the contr rlc power supplied
to the device Eﬁv t1de OPPAAPN €O E WpeROF 1dPAndR OWIHM Stited dthee
0

start-up contr portion 15 20 an operatlon control S|gnal for stopping

driving the outipat £oHdrde P tvONtdde (MOrimd 40P Gonkd WdlecAsiwi |1 be
described later, in case of applying the structures establishing

el ectricad connectéorswprhlied heo digve ce DR (Doad( 1d)d D usdengi 0dy t he
positive and 25 negative term nal electrodes as an outside shape of the
power supply syBrem BQdredetstmired tvobtgpneralgpuroserniohenilcal cell, the
drive state of the | oad LD can be
feedback control and becomes excessive is continuocusly
detected for a predetermined time irrespective of
execution of the feedback control, the operation
10 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

15 being in the operation mode, when the drive stop
command information for the load LD is detected from
a change 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

20 an operation control signal for stopping driving the
output control portion 14 (normal stop control).

As will be described later, in case of applying
the structures establishing electrical connection with
the device DVC (load LD) by using only the positive and

25 negative terminal electrodes as an outside shape of the

power supply system 301 as similar to a general-purpose

chemical cell, the drive state of the load LD can be
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power consisting of the controller electric power or the |oad drive

el ectri c wowetws1e3 t he device DVC through the positive anegCmaget/ioes

el ectrodes and constantly 5 nmonitoring fluctuation of the voltage conponent
of the supply electric power by using the voltage nonitoring portion 16.
Moreover, if the device DVC has a structf capabl e of outputting the | oad
drive information concerning the drive s e of the device 10 DVC (Il oad
LD) fromthe controller CNT, the power supply system 301 may be provided

with a termnal, for ipputting the lqgad drive information besides the
positive and néjgeﬁqgfee‘{jg?%%%léﬂl@& ?Eg’(?essup it (o T S°WSET tion 14> 15
Gener a1 on modii B A Y 15 EAFS RSO 1A g BRHE Rt tHredEAD
power (start-upy...electyrd qy?{ | i f nth -descri bed sub
power supply p(@irlils}oen élllé%ﬂriec %ﬂeﬁf&ﬁ]rt%%géﬁqﬁeées?ﬁ%Oug%cécttﬁ%roI- portion
15 based on the,paratd OhE Add vesianal Qaduthed Jorn%t Jfg yoperat i on

control portion 13, and controls the operation state e start-up

operatiom, the nghready-QRErAIQMatilke SORHRPALRRD RhpdHRu o¢f telectric
power to be generated (amount of 25 power generation)) in the power

gener ation por tsupplk?.elsopacid ipoaldry bit e iol piHe GNHQle ROLiFOR 114y
i ncl udes, for exanple, flow rate adjusting neans (fuel

portion 16. Moreover, if the device DVC has a
structure capable of outputting the load drive
information concerning the drive state of the device

10 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.

<Output Control Portion 14>

15 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
power supply portion 11 directly or through the start-

20 up control portion 15 based on the operation control
signal outputted from the operation control portion 13,
and controls the operation state (the start-up
operation, the steady operation, the stop operation,
an amount of electrié power to be generated (amount of

25 power generation)) in the power generation portion 12.

Specifically, the output control portion 14

includes, for example, flow rate adjusting means (fuel



WO 02/ 059993 PCT/ JP02/ 00426 101 control portion 14a) for adjusting a
quantity of flow rate or a quantity of discharge of the power generation
fuel, fl oworcats9eslj usting neans (air control portion l1l4bpcraroawpesti ng a
flowrate or a quantity of 5 discharge of the power generation oxygen
heater tenperature adjusting nmeans (heater control portion 14e) for
adjusting a tenperature of a heater provided to the power generation
portion 12 or the like. In the power ge ation portion 12 illustrated in
each 10 structural exanple nentioned above, the output control portion 14
controls the flow rate adjuysting neans and he heater tenperature

adj usting nean§°B§§8§ BRItAE™ 8géﬁaﬁp5naééHF%&Pgs?gHHPnF&FYSQﬁpﬁQOHf t he
power generation fuel (a liquid fuel,. a liquefied fuel, or 15 a gas_fuel)
Phose ampunt | 5 F8qlEr B0 8PBR give P FIG BRGS0 aEnGRE R ERe FEa8I200FTe

el ectric power si sting r 1 I L r, and.far

optim zation OF%%ﬂ(e%%8QQF§%§ %Fsgﬁgﬁhgggggngoﬁgﬁgc%ngg?%néoggﬁggus ki nds

of reacti ons i nte BonehjgRRSLAl Lo 1B Lol 12 a20udhililg Like. FIG 26 is

a bl ock diagram show ng a primary structure o concrete exanple of the

power gener at yeR ARdULe o2PRhked ol t @%n@?%ﬁ.oﬁ!JBﬁg}g‘;eﬁysh%@te‘%ccor ding to
this enbodi nent. 25 That is, in the above-descri bed enbodi nent, when the

structure of thenbeehtietorahngttivieenkaels qakhtell tustiatiegornibhe above
first structural exanple (see
l4e) for adjusting a temperature of a heater provided
to the power generation portion 12 or the like. 1In the
power generation portion 12 illustrated in each
10 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
generation fuel (a liquid fuel, a ligquefied fuel, or
15 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 wvarious
kinds of reactions in the power generation portion 12
20 or the like.

FIG. 26 is a block diagram showing a primary
structure of one concrete example of the power
generation module applied to the power supply system
according to this embodiment.

25 That is, in the above-described embodiment, when
the structure of the fuel reforming type fuel cell

illustrated in the above first structural example (see



WO 02/ 059993 PCT/JP02/00426 102 FIG 19) is applied as the power
generation portion 12, it is possible to provide a fuel control portion
1l4a for wonensobi ng an anmount of the power generation fu@CT/Jeywamgen gas
supplied to the fuel cell portion 210b) 5 supplied to the power supply
portion 12A based on the operation control signal fromthe operation
control portion 13 and an air control p0{6'on 14b for controlling-an
anount of air (oxygen gas supplied to the fuel cell portion 210b) supplied
to the power 10 generation portion 12A as the structure of the out put

trol ti 4 h. in .Fl 26., I n_thi t.ne fuel. .contrpl
ort i on 1da  pavir e Lo PP ST AT G e ST 20k A Hower
ti fuel, t i ; ' h H2
ehose. amount 1 S SRS T TSt BIN N B ot er e e AR pofr (1 r st

ellectric_ pover )sot LoD NEmA Nho IYALO0RT: 0as, (HRleDyeddiadival retiorm ng

portion 210a and supp obt al ne gas to the fuel el ectrode 211 of the

fuel cell portiﬁ{&;@ﬁb@é@b;a%@ﬁed the @id oot red1 1PgdHonnl 4 @gr f or ns

control to fetc rom at nosphere necessary amount of oxygen gas (02)
according to thausdecdd aehetiE dowdreanip®ly (et idie 1remald equaitions (6)

and (7)) using hydrogen gas and then supply it to the air electrode 25 212
of the fuel celdpgoatian &kirolBysiagjaistingn ttiee cpamaitiorofcdmtdralgen gas
(H2) and the oxygen gas (02) to be supplied to the power generation
portion 12, by msuchion 13 and an air control portion 14b for
controlling-an amount of air (oxygen gas supplied to
the fuel cell portion 210b) supplied to the power
10 generation portion 12A as the structure of the output
control portion 14 as shown in FIG. 26.
In this case, the fuel control portion 1l4a
performs control to fetch from the fuel pack 20A
the power generation fuel, water and the like for
15 generating hydrogen gas (Hp) whose amount is required
for producing predetermined electric power (first
electric power), reform them into hydrogen gas (Hpz) by
the fuel reforming portion 210a and supply the obtained
gas to the fuel electrode 211 of the fuel cell portion
20 210b. Moreover, the air control portion 14b performs
control to fetch from atmosphere necessary amount of
oxygen gas (Op) according to the electrochemical
reaction (see the chemical equations (6) and (7)) using
hydrogen gas and then supply it to the air electrode
25 212 of the fuel cell portion 210b. By adjusting the
amounts of hydrogen gas (Hp) and the oxygen gas (Op) to

be supplied to the power generation portion 12, by such



WO 02/ 059993 PCT/JP02/ 00426 103 fuel control portion 14a and air control
portion 14b, the stages of progress of the electrochem cal reaction in

t he powerwoanes®bs on portion 12 (fuel cell portion 210b) PCAIPERE00426
controlled, and an amount of electric 5 power to be generated as the | oad
drive electric power or an output voltage can be controlled. Here, the air
control portion 14b may be set to constaﬂb y supply air when the power
generation portion 12 is in the operatio de without controlling 10 an
anount of oxygen gas to be supplied to the air electrode 212 of the power

i i I 14p I
ar e Gor espondrigL SR hEe bRt REN Cor bt °%i%?caﬁ%%iﬂ°x8%¥tmﬁt4 :pp.y
h 1 Th t t t t ower
generat 1 on moduris TORESERofh Bhoe z%f e o %5%1:0%%%%1‘,‘%?%%%%@4"@
b f d h f
Peaction by oni oo FREHEG et EeRLpaLER pOEOARSRL M L0, L P OCNS o

| ater-describedy ) hehs B0 &éﬁtfélﬂ@d’ b@ncﬁ”&ﬁ('gﬁguﬁf'séﬁaé‘léétff@ air
control portion 14b so that air oxygen) above the m ninum anount used

for the edectroshestceb peagethorat&Itde tROVESaEHLI AL | Ol POFL gh‘bv;l@r can be
constantly supplied through the air hole. 25 <Start-up Control Portion 15>

As shown in Fl Gr 3antdetstartvelupagontdwl bpotdhonollddapplied to the power
generati on nodul e according to
Here, the ailr control portion 14b may be set to

constantly supply air when the power generation portion
12 is in the operation mode without controlling

10 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 supply air
corresponding to the maximum consumption of oxygen per
unit time in the power generation portion 12. That is,

15 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
portion l4a. In addition, a later-described air hole

20 (slit) may be provided instead of the air control
portion 14b so that alr (oxygen) above the minimum
amount used for the electrochemical reaction in the
power generation portion 12 can be constantly supplied
through the air hole.

25 <Start-up Control Portion 15>

As shown in FIG. 3, the start-up control portion

15 applied to the power generation module according to



WO 02/ 059993 PCT/JP02/ 00426 104 this enbodi nent operates with electric
power supplied fromthe sub power supply portion 11 nentioned above, and
perfornms Wbha®2e5®mp3 -up control for shifting the power gen@catjpeopzmytion 12
fromthe standby node to 5 the operati on node capabl e of power generation
by supplying electric power (start-up electric power) to at |east the

out put control portion 14 (the power gen§6§tion portion 12 may be i ncl uded
depending on structures) based on the operation control signal 10
outputted fromthe operation control portion 13. Specifically, in the

SLreture, Shou L FL e enl bhetbecporet, ceneral o Bt g0 42 e

cell portion 2 ng I nacti on 15

recei ves the op§£@$a§§?cg&5r§%%§£g%gé%%§r 3o @f%irﬁkﬁ%&égg%P

. e
generation portion fTom control portron e 'start-up

electric power,Qutpat &S r-om t ey stbypoues+ SHPEYr P L FOMd les  supplied
to the fuel control” portion 14a of the output control portion 14, and the

start-up el ectrpew®PWeEn P2 OUSPUbS £El1 bk 002 t FEo1S Uh § OV n SBPPhyYdPOFS | on 11
is supplied to the heater control portion 14e of the output control

portion 14. As gheéesphiatide ho@d cgpablel opopsswen Jdeecaviswlisy an anount
of fuel or the like to be supplied to the fuel reformng portion 210a 25
(or both the fushppkfying eilbeporicopoRda(snarthee fekbéctcet|pgozt) oo 210b),
and the heater control portion 14e adjusts an anount of electric power to
be supplied to at least the output control portion 14 (the power
generation portion 12 may be included depending on
structures) based on the operation control signal
10 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
portion 15 receives the operation control signal for
15 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
control portion 14, and the start-up electric power
20 outputted from the sup power supply portion 11 is
supplied to the heater control portion l4e of the
output control portion 14. As a result, the fuel
control portion 14a controls an amount of fuel or the
like to be supplied to the fuel reforming portion 210a
25 (or both the fuel reforming portion 210a and the fuel
cell portion 210b), and the heater control portion l4e

adjusts an amount of electric power to be supplied to



WO 02/ 059993 PCT/JP02/ 00426 105 the heater of the fuel reformng portion
210a (or the heater of the fuel reformng portion 210a and the heater of
t he fuel welok/ogesi on 210b), thereby controlling a tenpererure/ @i he
heater. The fuel 5 reform ng portion 210a supplies hydrogen gas (H2)
reformed fromthe fuel or the like therein to the fuel electrode of the
fuel cell portion 210b, and the air cont é portion 14b supplies oxygen
gas (02) to the air electrode. Consequently, the fuel cell portion 210b is
10 automatically started up and shifted to the operation node (steady

Wih the ponor GENTETT e borion o el B iver - et Cheic dtdup.

Wth the power generation e en,

control portion, Q5 Lecetves, %lge&t( eu% cigfc‘%% .rgl{ojz]logib) tfh%r st oppi ng

t he power generation portion port1on rom the

operation cont nol,portd ANcHS, pid1 LOPS PP ¥ of 1 oy driggenygas (H2) and
oxygen gas (02) t% the fuel cell portion 210% by kg%ntrol I |k%§ at |l east the

fuel control 2Q:qoftépNiddas tdiatdteantdol tiporidoneA4b Bnd dhe heater
control portion 14e. Thus, generation of electric power (power generation)

to the fuel celdepormimg @dObion L UHPREEL1 Bes tadrdden fgied @el)l portion
210b is shifted to the standby node in which only the sub power 25 supply

portion 11, andr¢ferogédritomnntioonfueal qorthenlils, thdwelmtier -tdes chuidied
voltage nonitoring portion 16 and the controller CNT of the device DVC
whi ch recei ve electrode of the fuel cell portion 210b, and the air
control portion 14b supplies oxygen gas (0Op) to the air
electrode. Consequently, the fuel cell portion 210b is
10 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
driven, when the start-up control portion 15 receives
15 the operation control 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 oxyden gas (0Op) to the fuel cell
portion 210b by controlling at least the fuel control
20 portion 1l4a, the air control portion 14b and the heater
control portion l4e. Thus, generation of electric
power (power generation) to the fuel cell portion 210b
is stopped, so that the fuel cell portion 210b is
shifted to the standby mode in which only the sub power
25 supply portion 11, and the operation control portion

13, the later-described voltage monitoring portion 16

and the controller CNT of the device DVC which receive



WO 02/ 059993 PCT/JP02/ 00426 106 the electric power (operating electric
power, controller electric power) fromthe sub power supply portion 11
oper at e. Wore/05@b3s hough description has been given as to PETUReE/@axe t hat
the fuel reformng 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 controlled by
controlling supply of the start-up 10 el edPPic power to the output control
portion 14 (the fuel control portion 14a and the air control portion 14b)

and the power generation gortion 12A by the start-up control portion 15 in
order to controfResehpf FERuPSYET of OPRE2 hb@r S 4RAeF &t i BAYEHel and air to 15

th ti ti 12A, th ti t at f th
generat | on por t EMEHOLEGh BLoChRLF oPPERE] bt PhetRtinSEAmbPUFF SRl cont rol
even i f other §é£H£$HFfi 8§?¥%£§S menti oned above (for instance, the power

gener ati on devite provi ded he internal 20 conbustion engine, the

neration devi e provi
Gener ati on porti on 3820 e 08P Ean WRERC AERy G CRET dul “Hi F Bt suppl y

type fuelscell @ﬁ@a@égeo%hgﬁnﬁﬁétEﬁ@lpﬁ&ﬁérﬁgng-Eﬁ@&WfﬁéﬂpééfiUi§ as the
power generation portion 12, the 25 heater in the power generation portion

12, the fuel r@E)plﬂécﬂlgaﬁotﬁéOpoﬁéﬁa?@lﬁei:@@i&@aé@ftf@ﬂt]'_2)| aR@rthen lde is
no | onger necessary, and an anmount of electric

operation state (the start-up operation, the stop
operation) of the power generation portion 12A is
controlled by controlling supply of the start-up

10 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/shutoff of the power generation fuel and air to

15 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
structural examples mentioned above (for instance,
the power generation device provided with the internal

20 combustion engine, the external combustion engine or
the like) are applied to the power generation portion
12. In addition, when applying the fuel direct supply
type fuel cell capable of generating power at a room
temperature as the power generation portion 12, the

25 heater in the power generation portion 12, the fuel
reforming portion 210a or the heater control portion

14e is no longer necessary, and an amount of electric



WO 02/ 059993 PCT/JP02/ 00426 107 power to be generated in the power
generation portion 12 can be controlled by only controlling supply/shutoff
of the powerozgenes ati on fuel. The start-up control porti @CTUBO2AEY26
therefore, control supply of the start 5 up electric power only to the fuel
control portion 14a of the output control portion 14. Additionally,

al though the electric power fromthe sub wer supply portion 11 is
supplied to the start-up control portion and the output control portion
14 10 (the fuel control portion 14a in the structure showmn in FIG 26) as
t he operating el ectri%[}%\/\er or_the start- up el ectricq%o.wer in

t.he
structure showtSHFI qefneﬁ%tee%ljerbttrhrec Soler %eﬁbepﬁ et rpéjr‘ﬁiilhoé1 sub
power supply ti t ffice t.he M 5 by
t he out put con%lé%gr%oﬁoq%ﬁgrlet%ﬁé}%i%lﬁgtc?%%%%l%egog%%ﬁlég@‘%gfr%ti on
of the pover geperiatd Qi diolddrit- 2k orf he &l ectyis RWRIGANL PR B Nt ai ned
by outputting a part "of the electric power generated in~ the power

generation portdon: dah 1105 thhe, Ot e €O | AordS-dIorddgil Ldb oreHdiesdd ke i n

addition to the electric power fromthe sub power supply portion 11 (see
dotted @ rows i Fl&Erik ahvedblonlAt HdiShd IR ,cAasHdle graveirors uppd y

system the output control portion 14 controls a total anmount of 25 the
power generati onf fiiled @orgespendinyg twom@nidmcreased part of the electric
power consunmed by the output control portion 14 itself and a power
gener ation fuel Additionally, although the electric power from the
sub power supply portion 11 is supplied to the start-up
control portion 15 and the output control portion 14
10 (the fuel control portion 14a in the structure shown in
FIG. 26) as the operating electric power or the start-
up electric power in the structure shown in FIG. 3, if
the electric power supplied from the sub power supply
portion 11 can not suffice the electric power consumed
15 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
the power generation portion 12 to the output control
20 portion 14 or the like in addition to the electric
power from the sub power supply portion 11 (see dotted
arrows in FIGS. 3 and 26).
At this moment, as the power supply system, the
output control portion 14 controls a total amount of
25 the power generation fuel corresponding to an increased

part of the electric power consumed by the output

control portion 14 itself and a power generation fuel



WO 02/ 059993 PCT/JP02/ 00426 108 corresponding to the electric power
supplied to the device DVC to be supplied to the power generation portion
12 so as wotzns9pdpair the electric power supplied to thecagvixw4vVC (| oad
LD) as the load drive 5 electric power. Incidentally, in the structure
shown in FIG 26, the fuel control portion 14a perfornms control to supply
a total anount of the power generation %@%m c power to the fuel

el ectrode 211 of the fuel cell portion t hrough the fuel reformng 10
portion 210a, and the air control portion 14b executes control to supply

air satisfying an _anmount..of ax n required for generat.ing sufficient

el ect Iri ct pO\(/jver co(rﬁgjfﬁé)[onéie]ﬁf &t %{%%e i%e?%’rglfcuéﬂogceéglsuﬁﬁajﬁeéﬁ P2 e% o the
air el ectrode , el ce r : < .Moni tori ng
Portion 16> As ShOWA in It&.b% arpﬁzl,edtﬁtrez) \2/%1 éoge enrorﬁoétnoerax?aﬁc&%%porti on 16
applied to the %rorgq@ersq;iﬁsp aLgoei caor divpg 41 die p enbodi ment

r
detects a voltage conponent ced I n accordance wth the drive status

20 (increase/ degfigased tSapacidwif tte deULa.MVGas Ay ey QutRUt
el ectric power which is generated by the above-descri bed power generation

portion 12 anglasiuild esbvdy oudihditRrelaaty,0de tefdrididudturd siegid i cal |y,
the positive electrode termnal and the 25 negative el ectrode term nal
descri bed | at erin FIGNY 6 otifter fuerImdmalr gir @ardeitr M 4sheqafmemssuppl y
system nanely, by the supply electric power supplied to the
control to supply a total amount of the power
generation electric power to the fuel electrode 211 of
the fuel cell portion 210b through the fuel reforming
10 portion 210a, and the air control portion 14b executes
control to supply air satisfying an amount of oxygen
required for generating sufficient electric power
(power generation) in the fuel cell portion 210b to
the air electrode 212 of the fuel cell portion 210b.
15 <Voltage Monitoring Portion 16>
As shown in FIGS. 3 and 4, the voltage monitoring
portion 16 applied to the power generation module
according to the present embodiment detects a voltage
component displaced in accordance with the drive status
20 (increase/decrease in capacity) of the device DVC
driven by output electric power which is geherated
by the above-described power generation portion 12
and outputted through the electrode terminal EL
(specifically, the positive electrode terminal and the
25 negative electrode terminal described later, or any

other terminal) provided in the power supply system,

namely, by the supply electric power supplied to the



WD 02/ 059993 PCT/ JP02/ 00426 109 device DVC connected to the el ectrode
termnal EL, and outputs it to the operation control portion 13.

Speci fi cawbyz/osd9eh the | oad LD in the device DVC is not dPCTER)2/ahs vol t age
nonitoring portion 16 5 detects a change in the voltage conponent of the
controller electric power which is generated by the sub power supply
portion 11 and supplied to the device [XKE%#controller CNT) through the

el ectrode term nal EL. On the other hand en the load LD in the device
DVC 10 is driven, the voltage nDnitorlng portion 16 detects a change in

t he vol t age co onent the Io riv ctric power which is generated
by the power Vrjaﬁq q@t?ppﬂ eé:d:r[o § e e EéVCar{q oad

LD) through the St e ter i nal_ EL resul t peration
control pOFtIOﬂlééP Sies a aﬁ%eﬁﬁ)%ﬁﬂHQQﬂ r%& ﬁeeﬁﬁé%kg%ontrol a stop

control and others, t€ he. Poy upply
system based on t he écljgﬁt :ﬂl(ﬂdll\yo’l tage S%Adﬁ d{r.;trehn% (??\hecg\e\ﬁ%\{ée each
of the control &y n 20 HliQ] HE”%%lEH&EtﬂHilﬂE¥1dH"Giﬁidﬂ“fdC power

whi ch are generated by the sub power supply portion 11 or the power

generati @n portddiedes andrsyd iief ik the e @mdderts o tdfget of
vol tage detection (nonitoring voltage) by the voltage nonitoring portion

16. 25 (B) FuelorRack 120 Hieddsslc paske 20 iappliise didre tdie pawerc s pply
system according to the present invention is, for

power supply portion 11 and supplied to the device DVC
(controller CNT) through the electrode terminal EL.
On the other hand, when the load LD in the device DVC

10 is driven, the voltage monitoring portion 16 detects
a change in the voltage component of the load drive
electric power which is generated by the power
generation portion 12 and supplied to the device DVC
(load LD) through the electrode terminal EL. As a

15 result, the operation control portion 13 executes
a start-up control, a feedback control, a stop control
and others, which will be described later, for the
power supply system, based on the detected voltage.
In this embodiment, therefore, each of the controller

20 electric power and the load drive electric power which
are generated by the sub power supply portion 11 or the
power generation portion 12 and supplied to the device
DVC is a target of voltage detection (monitoring
voltage) by the voltage monitoring portion 16.

25 (B) Fuel Pack 20

The fuel pack 20A applied to the power supply

system according to the present invention is, for



WO 02/ 059993 PCT/JP02/ 00426 110 exanple, a fuel storage container with the
hi gh sealing property, in which the power generation fuel FL consisting
of a liquwookosd93s a |iquefied fuel or a gas fuel contai niPag/JrgadezEen in
its conpositional 5 conponents is filled and charged. As shown in FIG 3,
the fuel pack 20A has a structure to be coupled with the power generation
nodul e 10A through the I/F portion 30A i he attachabl e and det achabl e
manner or a structure to be integrally coupled with the sane. 10 The power
generation fuel FL charged in the fuel pack 20A is taken into the power

generat i on modulg 194 Lhrgugh e el feed path, proyided b Lhelater-

described I/F porfIl A~ and “the power genérati

is required fogﬁgggﬁ{ dgq_ %ﬁﬂﬁﬁpghki_O%%&e%¥%%%§&%8%{%g%&i%Lpomer) havi ng

a predetermn characteristic acc drive state (Il oad

state) of the deyiGaeVy icx sURRlGEE feilhe EQ‘&f‘arefﬁi%raeﬁf%feiloerp%r hgn 12 by
t he above- described output control portion 14 at any given tine. 20 In

case of applyi MGhelasdrie isih PoWRIrogePPlivy iRY tdoapokltibhaistructure for
generating electric power (second electric power) by using a part of the
power geéner at icomposeintfd. icharigedd anidhehhueleduackhs2Ghoas idescri.beg above
and utilizing an el ectrochem cal 25 reaction, a catalytic conbustion
reaction or a dymamfivel ererkg\?0@omasr si G ractiuwre daed bcheolipked atitheast a
m ni rum quantity of the power generation fuel required
the power generation module 10A through the I/F portion
30A in the attachable and detachable manner or a
structure to be integrally coupled with the same.
10 The power generation fuel FL charged in the fuel pack
20A is taken into the power generation module 10A
through the fuel feed path provided to the later-
described I/F portion 30A, and the power generation
fuel FL whose amount is required for generating
15 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 control portion 14 at any given time.
20 In case of applying, as the sub power supply
portion 11, the structure for generating electric power
(second electric power) by using a part of the power
generation fuel FL charged in the fuel pack 20A as
described above and utilizing an electrochemical
25 reaction, a catalytic combustion reaction or a dynamic

energy conversion action and the like, at least a

minimum quantity of the power generation fuel required



WO 02/ 059993 PCT/JP02/00426 111 for generating electric power which can be
the controller electric power of the device DVC and the operating power
of the opwpatiosa9xontrol portion 13 is constantly suppli @dTUBX(ve26sub
power supply portion 11 5 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 nodule 10A and the | pack 20A can be attached and
detached without restraint, the power 10 generation fuel FL is supplied to
t he power generation nodule 10A only when the fuel pack 20A is coupled

ith h ign _nodul e . 10A. | hig. wh he fuel Kk
20A i s not " coupie S e GHETC N T o THEAUI ETLGR o fuel pack 20A
|5, Drovided 15 Mot {48l d 3o prevuenting JIRANS, BAX 1R et 1o

val ve or the like cl oses charge pressure insi he fue
pack 20A or a I.cal Sasurer of A ke, d A 1 ders t

prevent the po regfgag%&ga?{ on fucgq I%i_@ccﬁgé; gag%q(t?{leérogl?crﬁ‘ r g)ncélrz)colq;l egki nl% to the
outside of the duedtpaak, iéé%%lw'&f' ddend uslp w&@%%afw&%nwmh the

power generation nodule hrough the I/F portion A and neans (| eak

preventi @n rel egstdgyHEaNs )1 Mhigdrt Sorpraosded to the |/F portion 30A and
rel eases the | eak prevention 25 function by the fuel |eak preventing neans

is thereby brought Imtmarciontatdr Wit ciseres sasplihend uaes padok @&r thus
the closed state of the control valve is rel eased

supply system 301, the structure in which the power
generation module 10A and the fuel pack 20A can be
attached and detached without restraint, the power

10 generation fuel FL 1s supplied to the power generation
module 10A only when the fuel pack 20A is coupled with
the power generation module 10A. 1In this case, when
thé fuel pack 20A is not coupled with the power
generation module 10A, the fuel pack 20A is provided

15 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
the power generation fuel FL charged therein from

20 leaking to the outside of the fuel pack 20A. When the
fuel pack 20A is coupled with the power generation
module 10A through the I/F portion 30A and means (leak
prevention releasing means) which is provided to the
I/F portion 30A and releases the leak prevention

25 function by the fuel leak preventing means is thereby

brought into contact with or presses the fuel pack 20A,

thus the closed state of the control valve is released



WO 02/ 059993 PCT/JP02/ 00426 112 and the power generation fuel FL charged
in the fuel pack 20A is supplied to the power generation nodule 10A

t hrough twe ok0F9porti on 30A, for exanple. In the fuel packCTOPOX@EMINg such
a structure, 5 when the fuel pack 20A is separated fromthe power
generation nodul e 10A before the power generation fuel FL charged in the
fuel pack 20A is run out, the power gengL ion fuel FL can be prevented
fromleaking by again activating the |eak prevention function of the 10
fuel |eak preventing neans (for exanple, by bringing the |eak prevention

I i intg th - tact state t t t I t
oA n Closey it e HAT SerE A ot o rr Gei o ap s 15 1t
i f ble f . ti .
;Eoere-edgggri geéjoagcuﬁerfosé (L)E%;lgsgﬁ) onﬁ%%r;éeof &ax%ﬁegn&%éeh%r}o %a%{r%)gjtuelrel a OAwhi ch

basi cal l'y existg | élpecﬂ@twga Mﬂi%ry@qﬁ{, afoslp\e;%%%ﬂeenvi ronnent al

condition and can be converted i nto substances 20 constitute the
hature or substancesyyhicd £S89 eV ONVEN adu@old Wiatukhat is, the
fuel pack 20A can be nade up of "~ a polyneric nmaterial (plastic) or the like
havi ng char actigidrsties BISisddin@ o MArd Pbsrdd dHlsErim 2 deeagaosi tion
reactions that the material can be converted into substances, which is not
harnful to the geradnrie avdrohabyIsuhtiZaneefo whitdhe hasicaldanepdtsiion fudie

FL charged in the fuel pack 20A is run out, the power
generation fuel FL can be prevented from leaking by
again activating the leak prevention function of the

10 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
independently.

15 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
condition and can be converted into substances which

20 constitute the nature or substances which cause no
environmental pollution.

That is, the fuel pack 20A can be made up of
a polymeric material (plastic) or the like having
characteristics consisting of various kinds of

25 decomposition reactions that the material can be
converted into substances, which is not harmful to the

nature world (substances which basically exist in the



WO 02/ 059993 PCT/JP02/ 00426 113 nature world and constitute the nature,
for exanple, water and carbon dioxide or the like), by action of mcrobes

or enzynmewpm2ob®9xoil, irradiation of sunbeans, rain wat@cr/Jaexmgmheric
air or the like even 5 if all or part of the fuel pack 20A is jettisoned in
the nature world or subjected to landfill disposal, for exanple,

deconposition characteristics of the biqﬁﬁgradability, the photol ytic
property, the hydrolyzability, the oxidative degradability or the 10
| i ke. The fuel pack 20A nay be constituted by a naterial by mhich har nf u

bst h t d _(di
0l yoh or 1 nat e S e P85, i ae e YE G SRRt dl b0 GALe 15
hydrochl ori c 938, Uy %‘?@’ Oq,L,de{ V|orroryﬂ%ntﬁlk polﬂsyu %f not
i

t
generated or generation O ances are su |c5re se even

artificial he%ﬂdlgfﬂelyld}ereq,}éﬁ{é PrPGERSING 107 1396/ %H ¢ processing

is carried out. It is needl ess to say that 20 a nateri (for exanple, the

pol yneric mat erdyilpean@ONsid ittt £ e didprRack: 204 Qﬁn 1l h& desemposed
at least in a short tinme by cont act with the charged power generation

fuel FL and doeist il degenarater the chaslgetckpow igeneitatisvhduan FL at
| east in a short tinme to 25 such an extent that it can not be used as a

fuel. Al so, itthes mdedleswnlal say duiigtedtisel tpadlerFA 1 Ic ahistddsutled by t he
polyneric material has the
for example, decomposition characteristics of the
biodegradability, the photolytic property, the
hydrolyzability, the oxidative degradability or the

10 like.

The fuel pack 20A may be constituted by a material
by which harmful substances such as a chlorinated
organic compound (dioxin group; polychlorinated
dibenzo-p-dioxin, polychlorinated dibenzofuran),

15 hydrochloric gas or heavy metal, or environmental
pollutants are not generated or generation of such
substances are suppressed even i1f artificial
heating/incineration processing or agent/chemical
processing is carried out. It is needless to say that

20 a material (for example, the polymeric material)
constituting the fuel pack 20A can not be decomposed at
least in a short time by contact with the charged power
generation fuel FL and does not degenerate the charged
power genheration fuel FL at least in a short time to

25 such an extent that it can not be used as a fuel.

Also, it is needless to say that fuel pack 20A

constituted by the polymeric material has the
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external physical stress. As described above, taking into consideration

t he statwotohasosvphe coll ect rate of the chem cal cell for PETHRG@HING iS
only approximately 20% and remaining 80% is jettisoned in the natural
world or subjected to landfill disposal, it is desirable to apply a

mat erial having the deconposition properf% and bi odegradable plastic in
particular as a material of the fuel pack % 20A. Specifically, it is
possible to excellently apply a polymeric material containing a chem cal

synthesis type ani ¢ .conpound.synthesi zed f.rqom raql-e r. eget abl e
raw mat eri al (ﬁ&q{/ é:cjte?%t aﬁ?l% §%gcaélhi é”ﬁ;ttlﬁ %esg)&c}e%[oe%,&%}%%lyg)s@y%rl Cg\ri t he
like), nicrobi?tfgagno-polyester, a natural product utilizing polyneric
mat erial includin arina, cellulose, chitin, chitosan or the like

extracted froma vegel apl & FaRdrahifiydl UGy a5 @ Gk /e SUAAMIEANE, OF
others. As the power generation fuel FL used 1n the power 20 supply system

301 according tadth serbadid il ddt irstdiaf emabladdiatali tcegan met be a
contam nant for the natural environnent even if the fuel pack 20A having

t he powers generaddyl ifteli FloniRangetddieratial 09 eirid sened niimg B®nat ur al
worl d or subjected to 25 landfill disposal and | eaks into air, soil or
wat er, that eliectydidipowerd dan the gerenstledvonlich drhesuhijgle teshdrogy
conversion efficiency in the power generation
landfill disposal, it is desirable to apply a material
having the decomposition property, and biodegradable
plastic in particular as a material of the fuel pack
10 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
polyester, copolyester or the like), microbial
15 bio-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.
As the power generation fuel FL used in the power
20 supply system 301 according to this embodiment, it is
preferable that it can not be a contaminant for the
natural environment even if the fuel pack 20A having
the power generation fuel FL charged therein is
jettisoned in the natural world or subjected to
25 landfill disposal and leaks into air, soil or water,

that electric power can be generated with the high

energy conversion efficiency in the power generation



WO 02/ 059993 PCT/JP02/ 00426 115 portion 12 of the power generation nodul e
10A, and that it is a fuel substance which can naintain a stable liquid
state or WO 02059933 at e under predeterm ned charge conditi @03/JP@ImUr €,
tenperature or the like) and can 5 be supplied to the power generation
nmodul e 10A. Specifically, it is possible to excellently apply an

al cohol -based liquid fuel such as nethanal nti oned above, ethanol or
butanol, a liquefied fuel consisting of drocar bon such as di net hyl

et her, isobutane or 10 natural gas which are gas at an ordinary tenperature

under an ordi nar ressure,_qr a gas fuel such as hydrogen gas.

| nci dental |y, §?%W£PP'32 6@%3?#%&’“EFéQ?PFrP%éO§aFE¥%EQﬁ%%ﬁ%gﬁﬁﬂth§§pply
system can be .i.ng¢reas rovi din he.structur.e ,of., e.q.,.fuel 15
s%/abi, li zi ng msalrifscifso(?él gfgla %llsi%zbls\é:gamtcﬁgw &P &aTs fRrd tor ™ tah%tﬁg r

pover - gener at PaR e I haut gt Sach E o SCCePo e R et ChRear

avl ng such a str ure, even part

of the power supploy +3%8ieP3RL RGRON U2 19 ot BjrS ﬁ%@%ﬁ?ﬁﬁ?ﬁ&%

jettisoned in the natural world or artificially subjec

di sposal 5 i NCipRelk@gpAN ¢ teNHL Powdir0¢R%SIRG 1 cROddkii@n 10/ .air, soil or
water quality to the natural environnent, or generation of environnental

hor none can be sgreedtfliyad’ wufpr dssedsstibarely eeriglileuttlng o 19 event i on of
envi ronment al destruction, suppression of disfigurement of the natural
envi ronment , ardcphedebiised dfigihel fuel such as methanol mentioned
above, ethanol or butanol, a liquefied fuel consisting
of hydrocarbon such as dimethyl ether, isobutane or
10 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
increased by providing the structure of, e.g., fuel
15 stabilizing means for stabilizing the charged state of
the power generation fuel in the fuel pack.
According to the fuel pack 20A and the power
generation fuel FL having such a structure, even if
all or a part of the power supply system 301 according
20 to this embodiment is jettisoned in the natural world
or artificially subjected to landfill disposal,
incineration or chemical processing, pollution of air,
soil or water quality to the natural environment, or
generation of environmental hormone can be greatly
25 suppressed, thereby contributing to prevention of
environmental destruction, suppression of disfigurement

of the natural environment, and prevention of the



WO 02/ 059993 PCT/ JP02/ 00426 116 adverse effect to human bodies. In case of
constituting the fuel pack 20A so that it can be attached to and detached
from t he wowetnsogener ati on nodul e 10A without restraint, WwoEgPexooazsount 5
of the remai ni ng power 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 replaceqﬁg reused (recycling). This
can, therefore, contribute to great reducti%n in 10 a gquantity of the fuel
pack 20A or the power generation nodule 10A to be jettisoned. Furthernore,

since a new fuel pack 20A can be replaced and attached to a single power
generation nnd@@@ef@ﬁ &ﬁéeﬁﬁ|§onBH@P€ E2Riss - attached to the device DVC and

used, it ble t i de .t h t mh h

cacily | used as simimEas Sudh %%&%""“&h&ﬁx e PO R deen
eneratin elect dth
Sonerati o8 “pot] SEh Pt ttﬁglh g o S o S

by- product is %t%@l%rr%tt‘i%nbﬁ%'dﬂg% %'oﬁcwl'tguo ‘E"‘@fes%%l%tﬁ' Sth}ﬁ Bhoglrh%hnt

adversely affe the surroundi ngs or exert iIts

i nfluence on f%ﬂ?ﬁﬂﬁﬁ%ema951n%X%6R%% g%he%%il%%u%%eﬁhgmn%EEQ 4 e@ of the
device DVC, it is possible to apply the structure in which 25 neans for

hol di ng the by-jupfuet sokheet edehy ilsatrelr Agscrinkedomerpieduek ol ecting
means is provided in the fuel pack 20A. In this case, when the fuel pack
fuel FL can be replenished into fuel pack 20A, or the
fuel pack 20A can be replaced or reused (recycling).
This can, therefore, contribute to great reduction in
10 a quantity 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
attached to the device DVC and used, it is possible to
15 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 11 and the power generation
portion 12 of the power generation module 10A, even if

20 by-product is generated besides electric power and this
by-product adversely affects the surroundings or if it
may possibly exert its influence on functions, for
example, it may cause the malfunction of the device
DVC, it is possible to apply the structure in which

25 means for holding the by-product collected by later-
described by-product collecting means is provided in

the fuel pack 20A. In this case, when the fuel pack



WO 02/ 059993 PCT/JP02/ 00426 117 20A is detached fromthe power generation
nodul e 10A, it is possible to apply the structure having, e.g., absorbing
pol ynmer caipabios9es absorbi ng, both absorbing and fixing, Por/JPo2Goazs t he
by-product in order to 5 prevent the by-product tenporarily collected and
held in the fuel pack 20A (collecting/holding neans) from |eaking to the
outside of the fuel pack 20A, or a control, valve which closes by the

physi cal pressure of, e.g., a spring. The structure of the collecting/ 10
hol di ng means for the by-product will be described |ater together with the

by- d [ I ) Q) 1/ i 30 The.l/F i 0 lied
by-product col g6t 10 feahn (Ol LE PoryLon 30 The LLFjpar LongR0 appl i
i d 15.het. t. .l t i I 0 d the fuel
nterposed 1o hebiegn aluliest WipRover, GSDeLall.an audule 100200 (he fuel

a function for pcal i i and the
fuel pack 20Aa%g¥%bgg'h¥§} er, 5% a%&%ppgrﬁ%S%%gg%§&egg5§pgg%§f%?ﬁgn fue

FL charged in thg fryeli RACK 2GA iR A thRr edebebried it akgetorbhe pover
generation nodul e 10A through the fuel féed path. Here, as descri bed

above, i5n caserefrearpliHaNhy -5 ddietpewRibosuRnlly S¥Ilert3dlandt Relgtructure
in which the power generation nodule 10A 25 and the fuel pack 20A can be

attached and demadched fuailt etk PO r(@oitl ectthagl/he lpdnig aead@A iFmehudes | eak
prevention rel easing neans (fuel feed pipe 411) for

leaking to the outside of the fuel pack 20A, or a
control valve which closes by the physical pressure of,
e.g., a spring. The structure of the collecting/

10 holding means for the by-product will be described
later together with the by-product collecting means.

(C) I/F portion 30
The I/F portion 30 applied to the power supply

system according to the present invention is interposed

15 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 generation module 10A and the fuel
pack 20A with each other, and supplying the power

20 generation fuel FL charged in the fuel pack 20A in a
predetermined state to the power generation module 10A
through the fuel feed path. Here, as described above,
in case of applying, as the power supply system 301,
the structure in which the power generation module 10A

25 and the fuel pack 20A can be attached and detached

without restraint, the I/F portion 30A includes leak

prevention releasing means (fuel feed pipe 411) for



WO 02/ 059993 PCT/JP02/ 00426 118 releasing the |eak prevention function of
fuel leak preventing neans (fuel feed valve 24A) provided to the fuel
pack 20A wo oaashops on to the fuel feed path, as shown in PCEIP&AN04Feuel feed
valve 24A is set to be 5 opened by pushing down to the fuel feed pipe 411.
Moreover, as will be described later, in case of applying the structure

al so providing by-product collecting neqﬁ%'for coll ecting a by-product
generated in the sub-power supply portion ™11 and the power 10 generation
portion 12 of the power generation nodule 10A, the I/F portion 30Ais

fi d i_.ngl ud |, eadi I, 6 f f eedi - d
"o Che fucl FRGEDORS SHBCHFRSAERy PR oTY E Q6 LFBn CI0A SIpBEFee Lo the
15 ' | i th
powbr Gener at| SR UGN T51 ehe T e BonerAt: aaY ubE R Rat bediin (e

fuel pack 20A .fﬁé‘ie&aal%ﬁ{%heri??% ict%'tr_joor&%e(tf%aerzf%tew%at?ire%%ure and

others) as a liquid-fue a liquefired fuel or a gas fuél (fuel gas)

obtai ned by vapgigw# N e .fwel, munoughd haikdebsheed paithiol Bet he power
supply system in which the power generation nodule 10A and the fuel pack

20A are isnt egr aldenceomhi grised nighideugh tohehle/ Fueporfidedn p3@A, 4tiherefore, the
power generation fuel FL 25 charged in the fuel pack 20A can be constantly
supplied to theposr,gesemdtlilombenetidcr 1A tlhrteugh inheafs¢elof f eed pat h.
On the other hand, in the power supply
applying the structure also providing by-product
collecting means for collecting a by-product generated
in the sub-power supply portion 11 and the power
10 generation portion 12 of the power generation module
10A, the I/F portion 30A is configured to include
an water leading pipe 416 for feeding the by-product
into the fuel pack 20A.
Specifically, the I/F portion 30A supplies to the
15 power generation module 10A (the sub power supply
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 liquid fuel, a liquefied fuel or a gas
20 fuel (fuel gas) obtained by vaporizing the fuel,
through the fuel feed path. In the power supply system
in which the power generation module 10A and the fuel
pack 20A are integrally configured through the I/F
portion 30A, therefore, the power generation fuel FL
25 charged in the fuel pack 20A can be constantly supplied

to the power generation module 10A through the fuel

feed path. On the other hand, in the power supply



WO 02/ 059993 PCT/JP02/ 00426 119 systemin which the power generation
nodul e 10A and the fuel pack 20A can be attached and detached through the
|/ F portiwo 030299 t hout restrain, the | eak prevention fumrcTiJeo/@ie he fuel
| eak preventing neans provided to 5 the fuel pack 20A is rel eased by the

| eak prevention releasing neans when the fuel pack 20A is coupled with

t he power generation nodule 10A, and the ﬁg%Fr generation fuel FL can be
supplied to the power generation nodul e t hrough the fuel feed path. 10
Incidentally, in the power supply systemin which the power generation

nodul e 10A and the fuel pack.20A are integrally constjtuted. through the

|/ E portion 30AYS%5ib Jﬁbv@}lcd’e%aeaﬁoé“ﬁrf l?eq%eﬁ_at%llsorb U WA e i t o

t he power generatj-0 QA iLrrespective of at t nent / det_ achnent
of the power su%p%ly%yg?r%% gt 51 PSm s%ea Céleevcfcaél%\%sca@ee?dg&@rr&ug%nécﬁle

el ectric power ;s %&qn@_]r I s guer; su Lo +ithe power
generati on fuel'ta not(ﬁigg) ﬁ%&gﬁ%ﬁgqbonsuﬁég Rﬁ%¥£§%%§ ggg%$tfﬁﬁé, for

exanpl e, befor eyl tngrd e 20 PRI SRR YorsuatmdPefone %%%g%{&g dd to

the device), efficient consunption of the power generation can be

real i zed oy appind nendhepsdi utiung thatedey Jpahd aedpaihwhtibe |/ F
portion 30Ais maintained in the shutoff (shielding) state, the shutoff

state is 25 relmdsad whemaminghidhe thenvdusluprliok 05t dp aripike widel feed
path is irreversibly controlled (allowed to pass the fuel therethrough)
into the fuel dupplpower generation module 10A, and the power

generation fuel FL can be supplied to the power

generation module 10A through the fuel feed path.

10 Incidentally, in the power supply system in which
the power generation module 10A and the fuel pack 20A
are integrally constituted through the I/F portion 30A,
the power generation fuel FL is constantly~supplied
to the power generation module 10A irrespective of

15 attachment/detachment of the power supply system
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

20 power supply system (before attaching it to the
device), efficient consumption of the power generation
fuel can be realized by applying the structure that the
fuel feed path of the I/F portion 30A is maintained in
the shutoff (shielding) state, the shutoff state is

25 released when using the power supply system and the
fuel feed path is irreversibly controlled (allowed to

pass the fuel therethrough) into the fuel supply



WO 02/ 059993 PCT/JP02/ 00426 120 enabled state. <Overall Operation of
First Enbodi nent> The overall operation of the power supply system having
t he abovewOegosidbed structure will now be 5 described witirCTaPey@aze to t he
drawings. FIG 27 is a flowhart showing a schenmatic operation of the
power supply systemaccording to this enbodinent. FIG 28 is a view
showing an initial operation state (stan%by mode) of the power supply 10
system according to this enbodiment. FIG 7§ is a view showi ng a start-up
operation state of the power supply systemaccording to this enbodinent.
FIG 30 is a view i QWi ng a steady operation state of the power supply
syst em accor di n§eBLEfi hBodi ment. FIG 31 |s a view 15 showi ng a stop

ti t at f th I t to thi nmbodi t.
Here. the operation<WFFete GREFATEF Wi F %pr%g%p%ﬂ%m 'nZk.eng" e
reference to the strigl%ur %e%altlhgpgl%%%g des g g]\é%r IS§71p é/t é%%stem
(FIGS. 3 and 4). shown in p
having the strugtygg aEﬁergbeget-a(eg@ﬁgsgbggkﬂsgﬁﬁo%ﬁfﬁn%%' y control | ed

to execute an initiaf operation (sté or suppl ying the

power generatiopefuelHEL QE@hQ%@fb@eb@@ f:HeEhQaEl!éa%Qﬁ‘ 50 25 the power
gener ation nodul e 10A, constantly and continuously generatl ng electric

pO\CAi/er (second el ectrirgc.ponen) whirdbweanrhe shbaiagerakichan@leet ri ¢ power

o 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

10 system according to this embodiment. FIG. 29 is a view
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

15 showing a stop operation state of the power supply
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).

20 As shown in FIG. 27, the power supply system 301
having the structure according to this embodiment is
generally controlled to execute an initial operation
(steps 5101 and sS102) for supplying the power
generation fuel FL charged in the fuel pack 20A to

25 the power generation module 10A, constantly and
continuously generating electric power (second electric

power) which can be the operating electric power and



WO 02/ 059993 PCT/JP02/ 00426 121 the controller electric power in the sub
power supply portion 11, and outputting this electric power to the device
DVC (contwolokes99e€NT) t hrough the electrode term nals EL PspoeiXioez |y, the
positive electrode 5 termnal EL (+) and the negative el ectrode term nal

EL (-) shown in FIGS. 28 to 31); a start-up operation (steps S103 to S106)
for supplying the power generation fuel %ﬁcharged in the fuel pack 20A to
t he power generation portion 12 based on drive of the load LD 10 (changing
fromthe non-drive node to the drive node) in the device DVC, generating

the electric p r (first | ectri.c .power) which.can be the |oad drive
electric pom&%ar?&nggto&&te% neg i tﬁ:slcpé)v?/ereﬁ o't ﬁ%ledes\ﬂ c &P S(Ulpc')D o LD)

through the el %gfrltg)%%# 19", MDY SEL LY crld Bhlabls A radY LRLal i on

(steps S107 to™ adj usting an anou _ e power generation fue
FL to be suppls&gd IO fte R8RS *iNT9N RAIseN the RAased r LR a change in

the drive state for the load LD, and generating and outputting electric

power (first 20 ahB6idlisC FOWRediavidid 18,V alHagR sGeTRRN Nt AGeRIdi Ng  to
the drive state of the | oad; and a stop operation (steps 5111 to S114) for

shutting5off sudminefl Eie (+HoweId geiemiigaasi vieull Jfdt rorlet he radwerl

generation portion 12 based on stop of the |oad LD (changing from 25 the

drive state toERIheltjomshdmnyenstraics). &rtd tst Gipi;ng sgendr-atd apeafatdloectric

power (first electric power). Each operation will now be described in

det ai | (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

10 (changing from the non-drive mode to the drive mode) in
the device DVC, generating the electric power (first
electric power) which can be the load drive electric
power, and outputting this power to the device DVC
(Load LD) through the electrode terminals EL (EL(+),

15 EL(~)); a steady operation (steps 8107 to S110) for
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

20 electric power) having a voltage component according
to 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
portion 12 based on stop of the load LD (changing from

25 the drive state to the non;drive state) and stopping

generation of electric power (first electric power).

Each operation will now be described in detail



WO 02/ 059993 PCT/ JP02/ 00426 122 hereinafter with reference to FIGS. 28 to
31. (A Initial Operation of First Enbodinent At first, in the initial
oper at i orwoio/0594983 power supply systemin which the power pgereoziouzn nodul e
10A 5 and the fuel pack 20A are constituted integrally with each other
through the I/F portion 30, for exanple, by releasing the shutoff state of
the fuel feed path of the I/F portion 30 gt the time of attachnent to the
device DVC, as shown in FIG 28, the pomérza?generati on 10 fuel charged in

t he fuel pack 20A noves in the fuel feed path by the capillary phenonenon
of the fuel feed path and is_automatically ?Fﬁ lied to the sub power

suppl y porti onPEFSGRFHE W Feteraricen Hro 168 Yst3dp S101).
Subsequently, in the sub power s |y 15 portion 11, at |.east electric
power (second el ect rsAi) Mﬁakﬁoﬂ%ﬁa&ﬁ%ﬁﬁ%fﬁé %‘&Dé:{ﬁn}?&tel ectric power
of the operation c rol_nportion.l3.and.the drive .e|l ect.r] ower
(control ler electri g:{]gpof\zl/err%lﬁ’f or tntr]?ee cl(glrﬁdcrlo erre Cindclﬂndg:éler e devi ce

DV i's autonomuisly 20, gener atedsans Qupyihed. it ics LA conhnuously

supplied to eac operation contr porti control | er
CNT (step S102)ynOf H &1 RIh§J NaBda a7t I&%n%‘%"ﬁut%‘@&'n)te?i%tl%? LA tpwhi ch

the power generation nodul e 10A and the fuel pack 25 20A canbe attached
and detached widshoutotRst rairdughbheouplr rgthied ual, FReK «2BApWMet hpkhe

power generation nodule 10A through the I/F portion 30, as shown in
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
10 fuel charged in the fuel pack 20A 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 11 of the power generation module 10A
(step S101). Subsequently, in the sub power supply
15 portion 11, at least electric power (second electric
power) El1 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
20 generated and outputted, and it is then continuously
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
which the power generation module 10A and the fuel pack
25 202 can be attached and detached without restraint, by
coupling the fuel pack 20A with the power generation

module 10A through the I/F portion 30, as shown in



WO 02/ 059993 PCT/JP02/ 00426 123 FIG 28, the | eak prevention function of
the fuel leak preventing neans provided to the fuel pack 20A is released,
and t he pwaee/ogmeerati on fuel charged in the fuel pack 208TABVX®4260 t he
fuel feed path by the 5 capillary phenonenon of the fuel feed path and is
automatically supplied to the sub power supply portion 11 of the power
generation nodule 10A (step 5101). In the §§£ power supply portion 11,

el ectric power (second electric power) Ef ich can be the operating 10
el ectric power and the controller electric power is autononously generated

d t putted, i is th ti I lied to th ti
cont rol por t1 onf 143, 23ne R0l 156 HORTTor T PHIA G L 16 ar tHEL QiR ol | er
CNT (st S102), l.n, all | h l.ectri i ch b
opergfiﬁg eIec%?F%é%%gﬂggd¥£$i%S %%?ﬁ%? hg%o ggo'dg%§§¥$%n¥®%qﬁ%ga?he ©

| t itor] i i {1 | tem
s connected fo o rrE s o B BB ATLEM LR BBV R the
power generati%ﬁg%z@ AO Fdyouoh, thee 1Ak Pordd o3ty ghendode is

shifted to the standby node in which only the operation control portion 13

of the poyer gesgsalifry pPRshibRedON ot heny ot danerdmyidorm nghdpord i on 16 and
the 25 controller CNT of the device DVC are operated}sln this standby

nmode, the supplauehect i€l ppvwalphlhed conttiod | aib wheet régopopassraiqart of
the electric power El)

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 operating

10 electric power and the controller electric power is
autonomously generated and outputted, and it is then
continuously supplied to the operation control portion
13, the voltage monitoring portion 16 and the
controller CNT (step S102).

15 In all cases, only the electric power which can
be 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. 4

20 By coupling the fuel pack 20A with the power
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
module 10A, the voltage monitoring portion 16 and the

25 controller CNT of the device DVC are operated. 1In this
standby mode, the supply electric power (the controller

electric power; a part of the electric power E1)



WO 02/ 059993 PCT/ JP02/ 00426 124 supplied to the device DVC (controller
CNT) through the positive electrode termnal EL (+) and the negative

el ectrodewDennsaod EL (-) is slightly consuned by the op@catup@oogmntrol
portion 13, the voltage nonitoring 5 portion 16 and the controller CNT of
the device DVC. The voltage Vdd which has slightly dropped by consunption
is detected by the voltage nonitoring po &ion 16 at any given tine, and a
change in the voltage Vdd is nonitored b; fhe operation control 10 portion
13. Furthernore, the drive state of the |oad LD of the device DVCis
controlled by the controller CNT. (B)_Start-up Cﬁﬁéation of First

Enbodi ment  Sub¥&Rehedytoi Fhe néestes tPp bprlatebhet dNShdhoud: ithe G

29, wh th t | s th ifch LS f | yin, | ectri
pover o the | GRFTETS BLoPTEother SRR | 5o St at byt e on for
drivi th I L f | e, f] f I

o Loh PS or ¢ el TrREtE U RReh ey bol oo TR S R Y o user
f the devi t i £ . tri
power) suppi i ed TEERERER s ATT IR LA PRI R 2 e
standby rpde, whi£hi 58Skt SndNesuddsn 85 PPt Nt her Viakd agis, Mdd mifc ¢ he

supply electric power. 25 Upon detecting a sudden change in the voltage Vdd
through the voltegevdppiger vy el dhn ok d 6s 1 841ePL Pl pped ey operati on

control portion 13 outputs to the

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

10 portion 13. Furthermore, the drive state of the
load 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

15 in FIG. 29, when the controller CNT controls the switch
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

20 device DVC by a user of the device DVC, a part of the
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 voltage Vdd of the supply electric power.

25 Upon detecting a sudden change in the voltage Vdd
through the voltage monitoring portion 16 (step S103),

the operation control portion 13 outputs to the



WO 02/ 059993 PCT/JP02/ 00426 125 start-up control portion 15 an operation
control signal for starting the power generation operation (start-up) in
t he powerwoanes®ps on portion (step 5104). By supplying a partipafoottse

el ectric power (electric 5 power E2) generated by the sub power supply
portion 11 to the output control portion 14 (or the output control

portion 14 and the power generation porti 12) as start-up electric power
based on the operation control signal fromthe operation control portion
13 (step 10 S105), the start-up control portion 15 supplies the power

ti fuel _FL ch d i he fuel k. 20A to th er at.i
O 00 netih P SRt M b B 2 e S PV LR D
Lectri . | oot : . Lectri
power - The | oad" ¢l 1251 B0 1165 PO 1800 Cod B 1 e SupH Iy SrBduric.
pover together w tiye thg,Lonid0l]ef; &l 8GlFi GoPoNsr e enesaf ed by the above-

descri bed power supply portion 11 through the positive electrode term nal

EL (+) and the peaaigyeysi@cdr 29s teidn ded c Bk  -dowend (suppdRd to the
controller CNT and the |load LD of the device DVC (step S106). Therefore,

when the % oad dséwer etECtFdte pOved bygettes ahgs dywdhes\poyey wenerat iian
portion 12 is supplied to the device DVC, the voltage Vdd of the 25 supply
el ectric power ts graduatpyt i coneaskedodrioiod hed ropged stiatet ashiredches a
vol tage appropriate for starting up the load LD. That is, with respect to
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
10 S105), the start-up control portion 15 supplies the
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
15 electric power. The load drive electric power is
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
20 terminal EL (~), and supplied to the controller CNT and
the load LD of the device DVC (step S106).
Therefore, when the load drive electric power
generated by the power generation portion 12 is
supplied to the device DVC, the voltage Vdd of the
25 supply electric power is gradually increased from the

dropped state and reaches a voltage appropriate for

starting up the load LD. That is, with respect to



WO 02/ 059993 PCT/ JP02/ 00426 126 drive of the | oad LD, the power generation
fuel FL is automatically supplied, and the power generation portion 12
starts thwopemerdyienerati on operation. Moreover, the | oadCarpexoogteectric
power having the 5 predeterm ned voltage Vdd is autononously supplied to
the device DVC (load LD). Accordingly, the load LD can be excellently
driven while realizing the electric powej,gharacteristic substantially
equi valent to that of the general-purpose chemical cell. 10 (C) Steady
Qperation of First Enbodi nent Subsequently, in the steady operation, as

shown in FIG 30, the.aperation.control portion 13 nitars.a._.change in

t he vol tage Vdad%ils‘ﬁebs?%n <l Ofo{;l’ ar;cghee i;ﬁow%rolg{egbeera(r;r?iotrhgfqe&angri ve

el ectric power). of : tric QQR;. evi ce DVC
t hrough t he vol aag&eﬁ%nnaz&lﬁt%l?iﬁé%ﬁﬁqﬁoe{ld’lé a¥ ahneis/ gl véerﬁq‘{eltl%elta% gloglp S107).

| f the operatiqp,conid ol RALLIGN thd (RERSE Serfe.haNge ddbthia ool t age Vdd

such that the voltage of the supplyelectric power deviates froma voltage

range 20 based mirabRiedelid Mgy hefd fdedmal uedfdr XA &he 8
fluctuation range of the output voltage in the general-purpose chen cal

cell), the opermtddstenniidd vddaddeovdd iututdchdnouidls, Guigpili eprig ol
portion 14 an operation control signal for controlling an anmount 25 of
el ectric power fresroiewicd Ipivellapehdilatl oMccqgeherdtyed the tlheddiercan
generation portion 12 to be increased/ decreased so that the voltage Vdd
can be set be excellently driven while realizing the electric
power characteristic substantially equivalent to that
of the general-purpose chemical cell.
10 (C) Steady Operation of First Embodiment
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
15 electric power supplied to the device DVC through the
voltage monitoring portion 16 at any given time (step
S107). If 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
20 based on a predetermined specified value (for example,
a fluctuation range of the output voltage in the.
general-purpose chemical cell), the operation control
portion 13 outputs to the output control portion 14
an operation control signal for controlling an amount
25 of electric power (amount of power generation)

generated in the power generation portion 12 to be

increased/decreased so that the voltage Vdd can be set
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out put control portion 14 adjusts an anount of the power generation fuel
FL to be wopplf®ei to the power generation portion 12 bas@dTOrozw4mper ati on
5 control signal fromthe operation control portion 13 (step 5109), 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 predeterm ned voltage range (step 10 S110). As a
result, even if the drive state of the | oad LD (Ioad state) on the device

DVC side is chan ossihle to c ntr that the vol tage of the
supply eIectrlénggagﬁ1%5%‘%@‘55%%&?@@& t'S approprlate voItage range
according to the driyg. s £

according to power t%hnéﬁﬁg Fon” éﬁt%4} F%éVICg¥%%§¥%H£%é?%J% (éﬁ% e hence
supplied. (D ? @ 9%!%&3 N (ol [ %e@”"%@d't%ﬁ‘g% Qe Yhe N the

above- descri be steady 2 operation, when the vi ce DVC 'S changed from

the on state tRuidie Rifersddted PoriNGnt he fredhads entyRlrfiabn the supply
el ectric power, or when the abnornmal operation of the device DVC or the

power sugply sysi8hol3Gk drialpriveekethd epeserd dreasitrdihgapaoat iign cont r ol
25 portion 13 continuously detects for a predetermned tine the state that
t he vol t age Vdd sdfept 8d (Uppland edxecturtes dwe if oddiact kdrdore: relle glor it aprower )
to be 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
10 S$110). As a result, even if the drive state of the
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
15 of the load LD, and electric power according to power
consumption of the device DVC (load LD) can be hence
supplied.
(D) Stop Operation of First Embodiment
Subsequently, in the above-described steady
20 operation, when the device DVC is changed from the on
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
301 is provoked for some reason, the operation control
25 portion 13 continuously detects for a predetermined

time the state that the voltage Vdd of the supply

electric power (load drive electric power) to be
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the predeterm ned voltage range through the voltage nonitoring portion
16. When WO 2®39et ermi ned that the conditions for this vecrage/tamwge and
the continuous 5 tine are satisfied (step Sill), the operation control
portion 13 perforns the processing for the detected state, as the voltage
error of the supply electric power, and puts to the output control
portion 14 an operation control signal for~ Sstopping generation of 10

el ectric power in the power generation portion 12 (step S112). Based on

th ti trol si |, f th t trol ti 13, th
output . cont ol SBOPTTER T SHEtdS oS SRBI §EGr e povir - Gener at i on f uel
FL to th j ' 2 ' t he heat
For faci|itai Mo Ene Cohdnes o el PRasrTads cn Al e TRt o Catep

S113). As a 1eguhiyof gy ROVEL; ”fé?ti\ﬁ’k@elﬁ’pﬂaié Ul £ Oerh e d POVBE the

generation portion 12 i s stopped, and supply of the electric power (| oad

drive electric poMeldioidefoROchNanvd heasonts0hd edn@lsd résneovE@sus 0 the
device DVC is stopped (step S114). That is, for exanple, if the load LD is

stopped by contigéling sdeisméeh(ESsupply) Notideowdest 166 PonErolto the
|l oad LD to the shutoff state by using the 25 controller CNT when a user of
t he devi ce DVC ppetavesl3 tiher pomes Shppbyosas sty PSoortiidiedét&et€d ur ni ng
off), or if the load is run out (ceased) when the power
state, as the voltage error of the supply electric
power, and outputs to the output control portion 14 an
operation control signal for stopping generation of
10 electric power in the power generation portion 12
(step 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
15 and stops heating of the heater for facilitating the
endoergic 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
20 than the controller electric power to the device DVC is
stopped (step S114).
That is, for example, if the load LD is stopped by
controlling the switch LS supplying the electric power
to the load LD to the shutoff state by using the
25 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) when the power



WO 02/ 059993 PCT/JP02/ 00426 129 supply system 301 is renoved fromthe
device DVC, the voltage of the supply electric power may |argely deviate
from t he woades®ean ned vol tage range even after perform mgTiRE/dogmdback
control for setting the voltage 5 of the supply electric power in the
voltage range in the above-descri bed steady operation. Therefore, when
such a state is continuously detected ovef, predeter- mned period of tine
by the operation control portion 13, the operation control portion 13
determnes that 10 the | oad LD of the device DVC is stopped or run out and

stops the power ratiqn.o at.ion in._th ower, epner.at i portion 12.
As a result, sisﬁlgjgﬁ upS Sscegf %e(]{’lhtalspgv?/en\'ov éﬁé?rq:alt} (Hlefg SV :ﬁg}céhlﬁneoff and
t he power gen i t,i i .t ith 15 respect
to stop or theg{aﬁ%ea(%%f %t%eﬂ}}%;a%%gﬁ%i %lit%e X eﬁdc%%%%? t%\eé%go er generation
portion 12 genefaties o &% ife RAWRIe 1 NIReN,die eV DYGehs Jrerml Iy
driven, and the electronotive force can be naintained for a long tine

whil e effectivelarfdddirg nthd e Rk 2Ranerald getuely e de3ehigeed
above, according to the power supply systemof this enbodinment, since it

i s possilal e tooMaHorsnmant raledtori cSyeplard ngh antk stilidagrg rehiet he
el ectric power which can be predeterm ned | oad drive 25 electric power and
control for adjtnst iakg e daamitbeal s taaelve logetrattl qrowe IThiexr dfe rgenedhatned i n
accordance with the drive state of the |oad (device or the |ike)
such a state is continuously detected over a predeter-
mined period of time by the operation control portion
13, the operation control portion 13 determines that
10 the load LD of the device DVC 1s stopped or run out and
stops the power generation operation in the power
generation portion 12. As a result, since supply of
the power deneration fuel FL is shut off and the power
generation portion 12 is automatically shut down with
15 respect to stop or the like of the load LD in the
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
20 generation fuel.

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
electric power which can be predetermined load drive

25 electric power and control for adjusting an amount of

the electric power to be generated in accordance with

the drive state of the load (device or the like)
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w thout receiving supply of the fuel or the |like fromthe outside of the
power supsbDy2e§®PEmMm the power generation fuel can be ef PCaiJeo/doy26
consuned. Therefore, the power supply 5 system which has | ess burden on the
environment and has the very high energy utilization efficiency can be
provided while realizing the electrical c acteristic which is
substantially equivalent to that of the gg eral - purpose chemi cal cell. 10
Moreover, as will be described |ater, the pomer supply system according to

this embodiment is reduced in size and wei g |nte rating and formng
t he power gené‘”roé"tr}ecﬁFerﬁadﬁ.ﬂ &h pf‘%eri%lslu@ﬂé’ces qﬁt}‘ % HeCcqhvEPeachi ne

G mena) ons SubsTEEIY SRRt ¢4 Hote laiqs‘ﬁﬁer%éﬁ %%V%lﬁﬁes@@? e
cell, e.g., g%oare @)X}t E}/temrr,eeg %R{éers neq:%rtdlzqns has gpanese

I ndustrial Sta a resu p055| %ﬁlze t he

hi gh conpati bi | t ralgy Q%@ oth the
out si de shape éf%§8%§H£ egfﬁg% haracterlstlc vol age/e é%ﬂﬁp current

charact erd sti C)gyidh RAUIATHZAN Ik I RS I G hel Ry ITRIRI GaRY Bes
further faC|I|tated Consequently, in place of the existing chem cal cel

havi ng many 25 gobienp High faie@yani €1 Mg HEntdl ertBN M HOr the

energy utilization efficiency, it is possible to easily spread the power

supply system gppiwidet twiei jpowedalizing the electrical characteristic
which is substantially equivalent to that of the
general-purpose chemical cell.

10 Moreover, as will be described later, the power
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

15 so as to have the shape and dimensions substantially
equal to those of the general-purpose chemical cell,
e.g., an AA size battery, meeting the standards such as
Japanese Industrial Standards (JIS). As a result, it
is possible to realize the high compatibility with the

20 general-purpose chemical cell in both the outside shape
and the electrical characteristic (voltage/electric
current characteristic), and popularization in existing
cell markets can be further facilitated. Consequently,
in place of the existing chemical cell having many

25 problems in, for example, environmental concerns or the
energy utilization efficiency, it is possible to easily

spread the power supply system applying the power



WO 02/ 059993 PCT/ JP02/ 00426 131 generation device by which em ssion of a
harnful substance of the fuel cell or the like can be greatly suppressed
and whi chwoan/os®mal i ze the high energy wutilization effici @@®ygpozovd2éhence
the energy resource 5 can be efficiently utilized while suppressing the
i nfluence to the environnment. [Second Enbodi ment] A second enbodi nent of
the power generation nodule applied to tgg power supply system according
to the 10 present invention will now be d tribed with reference to the
drawings. FIG 32 is a block diagram showi ng a second enbodinment of the

power generation nodul e applied to the power supply systemaccording to
the present 15 JSRRTR T Cgen‘ﬂ‘-qﬁ% ®Y 3 I L ¥ Y it i showi ng  t he

Gener at on moduT B) G i md- PR of Bt S Erbath it T (R G TS T e 1 ke
(eference M aba NELE S RMERSLTLAL LS HIOSRAD JLANE, i,
o T (A ol Palen geerald MR Bodll
por ti on (ssecond:poveL éﬂﬁmjyeﬁqyba)t@ﬁizléd havi ng sfﬁ%t&fé@isngsimé ar to those
in the above- described first enbodinent (see FIG 3); a power generation
portion (first pofRlerse®Piy HRAMviIkZSneht .
[Second Embodiment]
A second embodiment of the power generation module
applied to the power supply system according to the
10 present invention will now be described with reference
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
15 invention, and FIG. 33 is a view schematically showing
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
20 in the above-described first embodiment, thereby
simplifying or omitting their explanation.
As shown in FIG. 32, the power generation module
10B according to this embodiment generally includes:
a sub power supply portion (second power supply means)
25 11 having functions similar to those in the above-

described first embodiment (see FIG. 3); a power

generation portion (first power supply means) 12; an



WO 02/ 059993 PCT/JP02/ 00426 132 operation control portion 13; an output
control portion 14; a start-up control portion 15; a voltage nonitoring
portion (woliagmzlet ecti on portion) 16; and a term nal p@cwiJeoe/d@ts f or
notifying predetermned information 5 with respect to a controller CNT
included in a device DVC to which the power supply systemis connected. In
this enbodi nent, the power supply systemli configured to control the
power generation state in the power genéeration nodule 10B (in particular,
t he power 10 generation portion 12) based on at |east |oad drive formation
(electric power_request) whi.ch.is not.ifi . fromthe control l.er CNT

ol uded' i h 1 hEFIE R DR o B TG el nFRal POt GrEes kg s ron
corresponds to. t.,h I St at t-he, | LD.: .15 | i i , the
controller CNTlélf’ g%h%ea(\ilrgtvi%tcpe r&)ln%éjcrgggnt (I?5t'hgd B@’&e@%ﬁ%@%ﬁ? m

notifies the pouen ;3HPRING IRURIE e It %qt%nwelé,-nfa%{r%t G glectric

power request) “in accordance wth the drive state of the load LD, and has a

function 20 agdaadrdEine antdddiliyig R di@irnGonrtd aldddithathen drive
state of the |oad LD in accordance with power generation information

(i nformat3 on coger g trage @eipenerts CNIt diiclupleepamtd deveae
information, and operation stop information) indicative of the power 25
generati on st attyftd héipdwerhes gppler Sypdm Basadnon s tduereloEetr.i ¢ power
request. In the power supply systemaccording to this

In this embodiment, the power supply system is

configured to control the power generation state in the

power generation module 10B (in particular, the power

10 generation portion 12) based on at least load drive
formation (electric power request) which 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.

15 In this embodiment, the controller CNT of the
device DVC connected to the power supply system
notifies the power supply system of the load drive
information (electric power redquest) in accordance
with the drive state of the load LD, and has a function

20 as load drive controlling means for controlling the
drive state of the load LD in accordance with power
generation information (information concerﬁing voltage
components, start-up operation end information, and
operation stop information) indicative of the power

25 generation state of the power supply system based on

the electric power request.

In the power supply system according to this



WO 02/ 059993 PCT/ JP02/ 00426 133 enbodi ment, as shown in FIG 33, the
supply electric power consisting of the controller electric power and the
| oad dri weOekesd9p3 ¢ power out putted from each of the subPpoWes2/®appl y
portion 11 and the power 5 generation portion 12 is |ikew se comonly
supplied to the controller CNT and the | oad LD of the device DVC through
a single electrode termnal EL, and the V9£§age conponent of this supply
el ectric power (substantially the load drive electric power) is detected
by the 10 voltage nonitoring portion 16 at any given time and nonitored by

t he operation control rtion 13.  <Ov I er,ation._of. Second Enbodi nent >
The overal | ope?lg??%lnmegqc’t e ps(])hvx%wr'n sltfbgffl;é ‘syés%)’erﬁh%a%pr’rbghf he ecdcrlc

above- descr | bed, stouciye i g now be. 1, desor hed with. seference to the

drawings. FIG 34 is a art show ng a schematic ~operation e

power supply sysiem aceting dikdiie ¢ Seaand cﬁf‘%ﬁfﬂﬂ@ﬂ‘tfrdﬂ Gadp dF a view

showing an initial operation state (standby node) of the power 20 supply

system accor di nghd osiBiSobadigBint .pdHn 361 A e P4 ews showi ng a

start-up operation state of the power supply system according to this
enbodi nerg .  Fl4She 38t bord @29 taireh Vi 2wss Shiléwigs . Sdrgastyl wpau@dliiodd tsd at e of
the power supply system according to this 25 enbodinment. FIGS. 40 to 42 are
Vi ews show ng atls¢ opontopellsr @NBtaid die thmmpdieroSupp desyistedae cor di ng
to this enbodinent. Here, the operation will be described
through a single electrode terminal EL, and the voltage
component of this supply electric power (substantially
the load drive electric power) is detected by the
10 voltage monitoring portion 16 at any given time and
monitored by the operation control portion 13.
<Overall Operation of Second Embodiment>
The overall operation of the power supply system
having the above-described structure will now be
15 described with reference to the drawings.
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
20 supply system according to this embodiment. FIGS. 36
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
state of the power supply system according to this
25 embodiment. FIGS. 40 to 42 are views showing a stop

operation state of the power supply system according to

this embodiment. Here, the operation will be described
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the structure of the above-described power supply system (FIGS. 32 and
33). I n twWD2es903li nent, upon receiving the |oad drive 5PcCrfijgox@tiéon
concerning the drive control for the load notified fromthe controller CNT
contained in the device DVC through a term nal portion ELx other than a
positive electrode termnal EL (+) and a_negative electrode termnal EL
(-), the operation control 10 portion 13 ‘ovi ded to the power generation
nodul e 10B executes a series of the operation controls nentioned bel ow.

In addition to overal|l qperation of this enbodinen cri bed bel ow,
all or only a ﬁ%ﬁﬁ oﬁppﬁ@p59@$§%V BRELROI 6RIGESPRE §SO$§edé EPFEHHeflrst 15

enbodi nment may aneousl cuted in paralle , -8 shown
ChURL G 34, 208 HTaAREY S AES ki BoE: HoBEr! BERPIT SYoERBod HENC. SEhe. power
supply systen1§8 EQV|ng the structure according to this enbodinent is

general ly cont Foll &d'to perform the 20 initial operation (steps S201 and

5202) for constant |y, a3 £LORHIMANSY SeRsr aling And RULPULLINGElect i ¢

power which can be operating electric po operation control
portion %3 and;dirbyea2lieet IdonReWRhy ft% b8 veoRbhehber reNT+heonbeal | er
electric power) by 25 the sub power "supply portion 11; the start-up
operation (stepsi$aQ3 toob2@fk tentgenceat ONT apdteuhpd! ihngheel ectric
power which can be |load drive electric power

device DVC through a terminal portion ELx other than

a positive electrode terminal EL (+) and a negative
electrode terminal EL (-), the operation control

10 portion 13 provided to the power generation module 10B
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

15 embodiment may be simultaneously executed in parallel.

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 generally controlled to perform: the

20 initial operation (steps S201 and S5202) for constantly
and continuously generating and outputting electric
power which can be operating electric power for the
operation control portion 13 and drive electric power
for the controller CNT (controller electric power) by

25 the sub power supply portion 11; the start-up operation
(steps S203 to S206) for generating and outputting

electric power which can be load drive electric power



WO 02/ 059993 PCT/JP02/ 00426 135 by supplying start-up electric power to
the power generation portion 12 and the output control portion 14 based
on drive wbDolosgdbdad LD, the steady operation (steps S20PCTaP®&2bd)6 f or
generating and outputting 5 electric power (load drive electric power)
according to the drive state of the |load by adjusting an anmount of the
power generation fuel FL supplied to the Egger generation portion 12 based
on a change in the drive state of the load LD, and the stop operation
(steps 10 S211 to S214) for termnating generation of electric power which

b he | oad, dri | i b h i f I f_th
Can e, he | oot Lie, ) PEL LEPRISE BB UL ReR! Lo BB oL Poter,
| oad LD. 15 (A ! k i i ]
load LD 15 (4 kit ielofnpioting o SEEoDCTR Pobbnfhlislysbh 11

enmbodi nent, the r tLen e ar gedsi e . 20B is
LROMR' on 9GPELE b@stH hogharged-ha LPeaf Obﬁfgglgﬁ

automatically supplied to the sub power supply portion e power

generation nmodulig:d9B thoough 82108l roleganpakhi REoNhdedututhend/ F portion
30B (step S201), and electric power (second eleciric power) which can be

oper ati ngsel ect el ecppierpandrconbaal Hekvel eTéet£ipopBierh SadvbLAOABUSH Y
generated and outputted by the sub 25 power supply portion 11.
Additional ly, thkeeogeiwti sagatel eftthe powmerbysaddustimgushyasoypptied to the
operation control portion 13, and the power supply
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
10 S211 to S214) for terminating generation of electric
power which can be the load drive electric power by
shutting off supply of the power generation fuel FL to
the power generation portion 12 based on stop of the
load LD.
15 (A) Initial Operation of Second Embodiment
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
20 11 of the power generation module 10B through a fuel
feed path provided to the I/F portion 30B (step S201),
and electric power (second electric power) which can be
operating electric power and controller electric power
is autonomously generated and outputted by the sub
25 power supply portion 11. Additionally, the operating

electric power is continuously supplied to the

operation control portion 13, and the power supply



WO 02/ 059993 PCT/JP02/ 00426 136 systemis connected to the device DVC. As
aresult, the controller electric power is supplied as the supply

el ectric wowensgedl tage Vs) to the controller CNT built iPeTURE/@dx ce DVC
through the positive electrode 5 termnal EL (+) and the negative el ectrode
termnal EL (-) provided to the power supply system (step S202).
Consequently, the node is shifted to the f§ ndby node in which only the
operation control portion 13 of the power generation nodul e 10A and t he
controller CNT of 10 the device DVC are operative. In the standby node,

th ti trol ti 3 t.antl oni t the | oad i
nformat ton (1 GETEaBsE | SUTRADID e DRI By § ¢ dhare Foduest 5)
tified f t f. th i t.h he ft inal 15
o o e e SO Sl d Nl e RIGLNOLD he JEL
ti f S i t tl .t t - ti.0n, as
gﬁg\r/\ﬁ Iioz IC;I G e%%,@%%ggg%wnp e(,v%ne aqﬁgs})er%ofﬂ%e&g%%%gﬁ%@g%%e%gt es a
power supply swy chhPiopidded ke Rnmi dete d& sy devis e (turning

on), an electric power supply request” signal requesting supply of electric

power (figst eligtnifa PONEr )+ With 1080 hegdtierd aak cdfdaee @dBetndic power is
first outputted as the load 25 drive information fromthe controller CNT to

the operation Eont+olpporidah tI3 tdfe tdwevgovwipgienesaitican (gmgulse d0R
t hrough term nal portion ELx. Upon
Consequently, the mode is shifted to the standby mode
in which only the operation control portion 13 of the
power generation module 10A and the controller CNT of
10 the device DVC are operative. In the standby mode,
the 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
15 portion ELx in accordance with the drive state of the
load.
(B) Start-up Operation of Second Embodiment
Subsequently, in the start-up operation, as shown
in FIG. 36, for example, when a user of the device DVC
20 operates a power supply switch PS or the like provided
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 electric power is first outputted as the load
25 drive information from the controller CNT to the
operation control portion 13 of the power generation

module 10B through terminal portion ELx. Upon



WO 02/ 059993 PCT/JP02/ 00426 137 receiving the load drive information from
the controller CNT (step S203), the operation control portion 13 outputs
to the stwpoteemgdntrol portion 15 an operation control ®CyIRI2/ 0826
starting the operation 5 (start-up) in the power generation portion 12
(step S204). Based on the operation control signal fromthe operation
control portion 13, the start-up control gﬁrtion 15 supplies the power
generation fuel FL charged in the fuel 20B to the power generation 10
portion 12 through the output control portion 14 and generates and outputs

el ectric power (first, ele tr| (gé{BR) whi ch can be:%he | gad drive electric
power by suppl Qﬁf%%ﬂﬁuq l%ﬂ Ve g E2) generated

bt put_cont Fol RRTRBR R P Thr v Sadile ltinrﬁ“o%{etrpao Jﬁerl'oerfs%fkw&ﬁ"t“ﬁé pover
generati on porédgnncvfc%}w Jﬁ%@&ﬁﬁ%@tc Tﬂ?le | drtdr con‘aéreo‘it oper o S

supplied to th supp e ect ™ ¢ power oge er mnth t he

controller 20 egrpq;ﬁéfaipﬂyﬁrcmat (tlj ectrocafb& Slre%s l,*ebg% ?Lé)thoqlomer

supply portion 11 through the positive e and t he
negative =®l ect r adeyteripnain Blhe (powdiS i e3208)on Alodthich MONERLed he

vol tage of the supply electrlc power supplied to t he devi ce changes so 25
as to gradual | yy30wr easeadddmn hthe Jgaags \m idbrdthe 1 abioperdesen hed

standby node. Here, in the above-described start-up operation,

operation control portion 13, the start-up control
portion 15 supplies the power generation fuel FL
charged in the fuel pack 20B to the power generation

10 portion 12 through the output control portion 14 and
generates and outputs electric power (first electric
power) 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

15 start-up electric power to the output control portion
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

20 electric power generated by the above-described sub
power supply portion 11 through the positive electrode
terminal EL (+) and the negative electrode terminal EL
(=) (step S206). At this moment, the voltage of the
supply electric power supplied to the device changes so

25 as to gradually increase from the voltage Vs in the

above-described standby mode.

Here, in the above-described start-up operation,



WO 02/ 059993 PCT/ JP02/ 00426 138 as shown in FIG 36, when outputting the
operation control signal for starting up the power generation portion 12
at the stwp 0389993t he operation control portion 13 detecPsTdPei@aze in
voltage of the supply 5 electric power (substantially the |oad drive
electric power) which is generated and outputted by the power generation
portion 12 and supplied to the device DV938through the voltage nonitoring
portion 16 at any given tine by controlling the switch M5 to the
conductive 10 state so as to connect the voltage nonitoring portion 16
bet ween the positive el ect e rmnpal EL,(+).,and he negative el ectrode
ternminal EL (-J° ?ﬁ8WP a8 Eﬂgmng VntF&.ogy%u%ﬁéngpgﬁgtPgﬁgé%ﬁPPol portion
13 notifies thr t i-nal I X e rql NI _in 15 the
dovi e DVC of CRECUar: AgebEht £oF sERFESRS, e thaopEHeL BerBha honer

det ected by thecvel,30g,mni LALI Q9crPanblion 6 heany:ghvenntine. or a

start-up operation sl gna ative o act that a predeterm ned

vol tage Va based @nchhesehgebiis ROWBLNGUPRLY vbeHHES! O%Oth@ss{qggmgr eached
as power generation operation information. Wen the voltage of the supply

el ectrics powekelsdppltegolvBioyghpkhenpesiliyvenel eshtodeiter givakriEL (+)
and the negative electrode termnal EL (-) has reached the voltage Va
appropriate fopoderyi fgitheikogdndraltbd bhel canpuakkdr bgNTheopbwelrs t he
switch LS to the conductive state and supplies the supply electric power
(load drive el geneiretponepprtiom LBe apoweupplppllyto the device DVC
through the voltage monitoring portion 16 at any given
time by controlling the switch MS to the conductive
10 state so as to connect the voltage monitoring portion
16 between the positive electrcde 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
15 the device DVC of the voltage data itself of the supply
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 predeterminéd
voltage Va based on the electric power supply request
20 has been reached as power dgeneration operation
information. When the voltage of the supply electric
power supplied through the positive electrode terminal
EL (+) and the negative electrode terminal EL (-) has
reached the voltage Va appropriate for driving the load
25 LD, the controller CNT controls the switch LS to the

conductive state and supplies the supply electric power

(load drive electric power) from the power supply



WO 02/ 059993 PCT/JP02/ 00426 139 systemin order to drive the |oad LD based
on the power generation operation information notified fromthe operation
control pwotiomr8. (C) Steady Operation of Second Enbodi PERLIP&R/00426
Subsequently, in the steady operation, as shown in FIG 38, as simlar to
the steps S107 to S110 described in connection with the first enbodi nent,
the operation control portion 13 nDnitorf3§ change in the voltage Va of
the supply electric power (substantially a thange in 10 voltage of the | oad
drive electric power) supplied to the device DVC through the voltage

itori ti 16, at i ti t f k t
Sorthat e vol TGt 1 Sty Botd TS ool it B W WS

|t b : T (7 n | f.ied h t ead
oper atron.  wherd TRE- e A T0e - SIAl SO THE ] Gad (D) B baRTOI el and
grasped by the oﬁé{p&ﬂeéowopf dhe glevi€e DVC, as shown in FIG 39, an

el ectric power ge request signal requesting 20 supply of new electric

power (for exanple, {Bp Sypphdy G&EFAF1En ROVREebSVE NEinSo ¥ ahddge VD) _
according to the drive state of the load LD is outputted to the operation

control portion 13 tHupsguehel yerin nehe PoEidpnofdxa@or nNead ostcbwlii vie
information. Upon 25 receiving the |load drive information, the operation
control portiorfI@. 03k puds ¢$imileer cid pilie cordpol S1EOrio Al 11N dasmpdsead | on
control signal for setting
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
10 voltage of the load drive electric power) supplied to
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
15 specified value.
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 requesting
20 supply of new electric power (for example, the supply
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
portion ELx as the load drive information. Upon
25 receiving the load drive information, the operation

control portion 13 outputs to the output control

portion 14 an operation control signal for setting



WO 02/ 059993 PCT/JP02/ 00426 140 electric power generated and outputted by
the power generation portion 12 with respect to the start-up control

porti on 1§Otoe/osd9e3 | oad drive electric power according toPChaPoXW4ZY i Ve
state of the load LD 5 (step S208). Based on the operation control signal
fromthe operation control portion 13, the output control portion 14

adj usts an anount of the power generation 6ue| FL to be supplied to the
power generation portion 10 12 or a heati%@ time and a heating tenperature
of the heater (step S209), and controls so that the supply electric power

supplied to the device DVC (load drive_ electric power) can have a voltage
cor r espondi ng t%l?‘?%rlcl’lé%@"b‘ﬂv‘ée%%%‘i‘%e%faQ%eoq%ﬂgig(%Ye?)h%ﬁ@je.r That is,

15 th ti t.rol ti 13,ch th ified I f
etting e vol S0 T e RONELTRI I THE® TRUaLk Lorts of F1E TRE vl t age

Vo based on the ol ecf ric, pover, €hanog, L equesty s gnal, by f seeiaiag the

. C
electric power chnange request SiIgna contr an anpunt O power

generation int c&ygfﬂ%ggyefﬁéiﬁgh éEH%écgkggé%9ft¢§§cﬁgﬁég@§d drive

el ectric power having vol tage corresponding to t vol t age range
can be gagerategsté§ @ @sul t, since the appropriate electric power is
supplied in accordance with the drive 25 state (load state) of the load LD

on the device DVC spégedtbe €heCbpELaPOVEI cEREFEEPONGhAY EOoh hEnPover
consunption of the device DVC (load LD) can be

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

10 12 or a heating time and a heating temperature of the
heater (step S209), and controls so that the supply
electric power supplied to the device DVC (load drive
electric power) can have a voltage corresponding to the
new drive state of the load LD (step S210). That is,

15 the operation control portion 13 changes the specified
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

20 an amount of power generation in the power generation
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
electric power is supplied in accordance with the drive

25 state (load state) of the load LD on the device DVC
side, the electric power correspondinglto the power

consumption of the device DVC (load LD) can be



WO 02/ 059993 PCT/JP02/ 00426 141 supplied, and the | oad LD can be
excellently driven. Also, since a great change in voltage of the supply

el ectri c wowensd9ayvol ved by a change in the drive state offCrheod/@azh LD can
be suppressed, production of the 5 operational malfunction or the like in
the device DVC can be held down. (D) Stop Operation of Second Enbodi nent
Subsequently, in the steady operation nenﬁ%Pned above, as shown in FIG

40, as simlar to the steps 10 S111 to S1 described in connection with
the first enbodinent, as a result of change of the device DVC fromthe on

tate to th ff_stat f | t i.tch LS f | t he | d
drive electric BEIETEG0 1k S EhG s 1 R P IR TG P et | ng ¢ e
15 feedback f i I f th
Tl funct on of HHE et vl kS o B L f SRS A oked for
some reason, whefecthee Sigie: thate Lhes ol 1205 af@ 0114 N SuBploe dleptai c

power devi ate om a predeterm ned voltage range is 20 conti nuous

detected for a pfeged ergddiach pald ok Hupdtd®sed N RRBIALIQN HOHO! portion
13 perforns processing for this detected state as a voltage nmalfunction

and outpy s an @peraticialatinstigalot ocidel ot piiH ontdeati goriivon 14.
The operation control 25 portion 13 thereby, for exanple, shuts off supply
of the power gemerlatilozld wkdwiEL to t he power generation portion 12 and
controls to stop the power generation
(D) Stop Operation of Second Embodiment
Subsequently, in the steady operation mentioned
above, as shown in FIG. 40, as similar to the steps
10 S111 to S114 described in connection with the first
embodiment, as a result of change of the 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
15 feedback control for the supply electric power, or as
a result of the malfunction of the device DVC or the
power supply system 301 provoked for some reason, when
the state that the voltage Va of the supply electric
power deviates from a predetermined voltage range is
20 continuously detected for a predetermined period of
time, the operation control portion 13 performs
processing for this detected state as a voltage
malfunction and outputs an operation control signal to
the output control portion 14. The operation control
25 portion 13 thereby, for example, shuts off supply of

the power generation fuel FL to the power generation

portion 12 and controls to stop the power deneration



WO 02/ 059993 PCT/JP02/ 00426 142 operation in the power generation portion
12 (automatic power supply shutoff (auto power-off) operation). Further,
in the stwady/osges ati on, as shown in FIG 41, if the | oadPCDIP&/®8zmpped by
controlling the 5 switch LS supplying electric power to the load LD to
the shutoff state by the controller CNT when a user of the device DVC
operates the power supply switch PS or P like (turning off), or if the
|l oad is run out (ceased) by renoving the pomer supply system 301 from 10
t he devi ce DVC, stop of dr| ving the load LD is controlled and grasped by
the controller QE vice DVC, and an el ectr.i 1£ stt%p r.equest
si gnal request??ﬁf% %ﬂprﬁn fﬁﬁn%P%ﬁrtQﬁP%ﬁﬁ) ?Feﬁ%ﬁﬁ*? 9%% drive
electric pomer) g out t,0 the

. @f“%&?o%fg"\?ﬂ?ﬁroug% \%55]6 SHEM S oulpuLLe J%L

operation cont r'd por erm na por ion >2 as the | oad

drive infornation. Pﬂhé?cei nget&‘?eé&’?doﬁé%é(&bﬂf orfraty an s(step S211),

t he operation contro port|on outputs ~to the output control” portion 14

an operation contdolsa20 5fonad 1944 SIPPR NG YKNEH y%mrﬁlqwlﬁéomr in
the power generation portl on 12 (step S212).  Based on the operation

control signal dwbieh hes opesEl Dy COTEd 10t 1 ¢ AsBd®NEd 3shd e Lutrputecont r ol
portion 14 shuts off supply of the power generation fuel FL to the power

25 generati on pié i sutEf Anst stopsy hded | duntofo X her henNlt evherd ar et Idf at i ng
endoergi c reaction for generating hydrogen (step S213). The output control
portion 14 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
10 the device DVC, stop of driving the load LD is
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
15 system is outputted to the operation control portion 13
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
20 signal for stopping generation of electric power in the
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
supply of the power generation fuel FL to the power
25 generation portion 12 and stops heating of the heater

for facilitating endoergic reaction for generating

hydrogen (step S213). The output control portion 14



WO 02/ 059993 PCT/JP02/ 00426 143 thereby stops the power generation
operation in the power generation portion 12 and stops supply of the

el ectri c wowensgbdad drive electric power) other than thecranreymhicer

el ectric power to the device DVC 5 (step S214). Then, in the stop
operation illustrated in FIG 40 or 41, when the operation control portion
13 grasps shutdown of the power generat ole! portion 12 by, for exanple,
outputting the operation control signal % 10 st oppi ng generation of

el ectric power in the power generation portlon 12, or by detecting a

change in voI% e of t&ﬁ sup ly electric RO (s ubs ntlaIIy | oad
e ol ety Do BaRePy SiRrRh PR REbER. GeEa PRl o AP aE Lo th thirer
O el o PO bR Genk RSN p3-ERENYR, 808 HPOLLOCHDBIROLE Bp20 At any

electrical ly sepapaies EB%e¥°'&698 E?Eb%oéhegt$95tb8Qer%6oE58?1the posi tion

bet ween the positive el ectrode term nal and the negative el ectrode

termnal EL 20tfzh ahd Behikbeseciheouah-tBepbRer pal tper HegacELyvthe
controller CNT in the device DVC of a power supply shutoff notification

signal (auto pgweepofbimgtifica- tion signal) indicative of stop of the
power generation operation in the power generation portion 12 or an 25
operation stop sign@8heas powthegertepabipemragpenat.idnstraftednan @0 .Ad0a
result, supply of the power generation fuel is shut off and the power
generation 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
10 stopping generation of electric power in the power
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
15 the voltage monitoring portion 16 at any given time, as
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
20 (=) and notifies through the terminal portion ELx the
controller CNT in the device DVC of a power supply
shutoff notification signal (auto power-off notifica-
tion signal) indicative of stop of the power generation
operation in the power generation portion 12 or an
25 operation stop signal as power generation operation

information. As a result, supply of the power

generation fuel is shut off and the power generation
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ally shut dowmn with

respect to stop of driving the load LD in the device DVC. Then, supply of

t he | oad woim®s®bEctric power to the device DVCis stop

pedT/Jasdoottve power

supply system 301 and the 5 device DVC again enter the above-descri bed

standby node. As described above, according to the powe
this enbodinent, as simlar to the first %ﬁgbodinent, th
suppl ying and stopping 10 el ectric power ich can be pr
el ectric power and the control for adjusting an anount

r supply system of
e control for

edet erm ned drive
of electric power

to be generate é:la&(gé_t?e?albé e%éo%%éfgg&g‘grﬁ%‘ﬁohwﬁ hv?iotq{:r‘rﬁeeslnietcgcta?& of the

devi ce (load) *conne to the po stem an

only i & peri o0 O The BOBALTRG Heds 1 Vhi O Lhe (S

only in a period oper ev

Q
i cul ar,

GREY at i oper ati on
ice T»K?ﬂ%ﬂ% be

normal |y drivefuy,JherSfofge 158) ROMBFe GNEEAL O diisl Kot he g&ffdsi ently

consuned, and the 'el'ectronpntive force can 20 be faintain

ed for a long tine.

Accordingly, itpvs iPossoéMb&Ed;} i aMidedviter PAYRS1 v UPR ders Y33 €M i etk can

realize the electrical characteristic substantially equ

ivalent to that of

t he generml - purgosice BV cadaicaddtebhashd essordeicOibddesemdsyonment and

has the 25 extrenely high energy utilization efficiency.

In this enbednent,

al t hough descrimptde®n has been given as to bi-directional information

notification
As described above, according to the

power supply

system of this embodiment, as similar to the first

embodiment, the control for supplying and

10 electric power which can be predetermined

stopping

drive

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

15 particular, the power generation portion 12 can perform

20

25

the power generation operation only in a period of the
operating mode in which the device 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
possible to provide the power supply system which can
realize the electrical characteristic substantially
equivalent to that of the general-purpose chemical
cell, has less burden on the environment and has the
extremely high energy utilization efficiency.

In this embedment, although description has been

given as to bi-directional information notification
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notified fromthe device DVC to the power supply system and the power
gener at i owoopes®aps on information is notified fromthe powrer/Jgwpphs syst em
to the device DVC, the present 5 invention is not restricted thereto. The

| oad drive electric power according to the drive state of the load my be
generated and outputted in the power suppL¥ system (power generation
nodul e) by performng at |east one-way i ormation notification that the

| oad drive 10 information is notified fromthe device DVC to the power
supply system [Thlrd Enbodi ment] A third enbodj ment, of the_ power

generati on nodufat g i P4 3% HES pHWER &R ipisy Js'iysli%ti'ﬁ%%%%r%?% e the 15

resent invention wll be described wt f the d
PG a5 15 o bl SN Tk nhs P ue e Lermbnt bt b Ser

generation nodule a % é*é?é&gggagf%gfﬁgquu Jghs Ste néﬁgfordfp &hthe

present 20 i nveht1o e second frent i oned
above, althoug r n i whi ch
predeterm ned i cé%&éﬁgééy |f|%d¥§%t€§%%§%he poagégs P %ﬁgysten1and

the device to wgh-ihe power Sﬁé’ﬂﬁ’léa’é&%ﬂéﬁe’@&””eﬁﬁ@dlémoéﬁb@5 the

term nal portion ELX, it is needless to say that there nay be provided a

structure in whichcthe ROWREr SEEPFILiSYStEMLS GONRecsestai 4h the dewd ce
only through
may be generated and outputted in the power supply
system (power generation module) by performing at least
one-way information notification that the load drive
10 information is notified from the device DVC to the
power supply system.

[Third Embodiment]

A third embodiment of the power generation module
applied to the power supply system according to the

15 present invention will now be described with reference
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

20 invention. Here, as similar to the second embodiment
mentioned above, although description will be given as
fo the structure in which predetermined information is
notified between the power supply system and the device
to which the power supply system is connected through

25 the terminal portion ELx, it is needless to say that
there may be provided a structure in which the power

supply system is connected with the device only through



WO 02/ 059993 PCT/ JP02/ 00426 146 the electrode term nals (the positive

el ectrode termnal and the negative electrode termnal) and any speci al
noti fi catwom2ioso9mdt carried out between the power supplyPsygrenoarsd the
device as simlar to the 5 first enbodi nent. Furthernore, |ike reference
nuneral s denote nmenbers equivalent to those in the first and second
enbodi nents nenti oned above, thereby S|npi|fy|ng or omtting their

expl anation. In the power generation nodu 887 10A and 10B 10 according to
the first and second enbodi ments, description has been given as to the
structure for dlrectly exhaustlng t he ﬁa¥er generation fuel FL wutilized

in the sub powerP&uppRSt ERQ%lWﬁ?WEP%%ﬁt ¢ RASidorelardEyRier supply
system 301, as exhaust. gas ectln t he rati fuel FL
by the later- dfe%lewbaeldgadgﬁ ptﬁbedmgac Yeec%ﬁrgtﬁwﬁqcewq}#@ vy
generation nodul e 10 ordi n t.hi s _.enmbodi.nent ver en a
specific fuel Sﬁ%%ﬁ%nt Jdg &f%&§$(ﬁarrﬂ?%réﬂé c&%ﬁ%hwgl

contained 20 eveq, O%lgpvg;} &%ﬁg‘ge‘;@&l% OCF&Fl@éé iy he sub payer

supply portion 11 |nv not 1 nvolve a change 1n conponent as a
conpound f t her DONer QSNeAA N fighthdilmotdle J&Q&’@&&F&%ﬁéé %xﬁé&%lls!:'—

utilized in the sub power supply portion 11 is directl y reused as the
power 25 gener ajd:td Uedmbdy 4 hanDiomeregenes atH e Piof tiin fid;st0rand eused by

extracting a specific fuel conponent. Specifically, as shown in FIG 43,
t he power second embodiments mentioned above, thereby simplifying
or omitting their explanation.
In the power generation modules 10A and 10B
10 according to the first and second embodiments,
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,
15 or collecting the power generation fuel FL by the
later-described by-product collecting means. In the
power generation module 10C according to this
embodiment, however, when a specific fuel component
such as hydrogen or a hydrogen compound is contained
20 even if the power generation operation in the sub power
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
power supply portion 11 is directly reused as the power
25 generation fuel in the power generation portion 12, or
reused by extracting a specific fuel component.

Specifically, as shown in FIG. 43, the power



WO 02/ 059993 PCT/ JP02/ 00426 147 generation nodul e 10C according to this
enbodi nent i ncludes: a sub power supply portion 11 having the structure
and functwor2esgs3 ar to those in the above- described sececd/Jeodwdienent
(see FIG 32); a power 5 generationh portion 12; an operation control
portion 13; an output control portion 14; a start-up control portion 15;
a voltage nonitoring portion 16; and an gkgftrode portion ELX. In
particul ar, the power generation nodul e Cis configured in such a manner
10 that all or a part of the power generation fuel used for generating

fo a5 " exhaust HUH s ToT-(hel Badr S & SHbe) Cohe HERppl i ed to-
t he power generi%(jt]tq%aﬁ{)t% o&éﬁ%%@&g%%%é%gﬁugn 15 cr%mirrgdn Hy 't ion 14

wi t hout being em the © _ power” generat nodul e 10C.
The sub power P 14,00 A APRld &4 10 4N HENMhDagdie
structure capabl e of generating and outputting predeterm ned electric

power (second 24 &:e05dd Cs AR ) erith S dQEN 1€ ONRdHM g ansh Icony il a f uel
conmponent of the power generation fuel FL supplied from the fuel pack 20

t hrough the |/ kydgrtd 0B odiorion examre, oddie tiowercgenasatpat ideviics shown
in the second, third, fifth or seventh structural exanple in 25 the
above- descri bedud igwstpetrbosh et )powiridrhel &4 raucttaet-dwregenerlati ng t he
exhaust fuel gas containing a fuel conponent which can be used for the
power generati @prtion 15; a voltage monitoring portion 16; and
an electrode portion ELx. In particular, the power
generation module 10C is configured in such a manner
10 that all or a part of the power generation fuel used
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 through the output
15 control portion 14 without being emitted to the outside
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
20 electric power) without consuming and converting a fuel
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
second, third, fifth or seventh structural example in
25 the above-described first embodiment), or the structure

for generating the exhaust fuel gas containing a fuel

component which can be used for the power generation



WO 02/ 059993 PCT/JP02/ 00426 148 operation in the power generation portion
12 even if the fuel conponent of the power generation fuel FL is consuned
and convewDed/offes exanpl e, the power generation device POEWR2/(v426he
fourth or sixth 5 structural exanple in the above-described first

enbodi nment). I n case of applying the power generation device shown in the
first to sixth structural exanples in thf éirst enbodi nent nenti oned above
as the power 10 generation portion 12, as % e power generation fuel FL
charged in the fuel pack 20, there is applied a fuel substance having the
ignitability or_combustibilit a -hased 1iquid fuel

Y. for exaqgl . an al cohol Q? X

such as net han%ﬁ’e,raevhoafhojtn 011—’ éotﬁoa%%lf,g%? ]éaet‘rjiocfh(ﬁqre (?rhe]1 15" %Fonsi st ng of
hyd b ' i t.L , .

Fuel “such as. P9l oBoH ghatFFatsIer RS HHADS Ml (48 LR e

i l'iquid it asd.d I}gﬂﬁy 0 det 1 ned
L?]ar Si anggndw?%kﬁ]%ﬁl?ét%ﬁ%{g;t uree%f]%ércgg(s%é&: eand olt 'erﬂggg%souvg: ap; 5; ie;m "

vaporized to hesooefusl Gasihavimgyd hen high Rrassure whsnshifting to
predet erm ned environnmental conditions such as an ordinary tenperature or

an ordinagy presstiietatalStdigpld Men ofhés Wb yetdesdiei s pover supply
portion 11. Also, when the gas fuel is conpressed with a predeter- m ned
pressure to be atiasdipgent) t he fuel pack 20 and
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
10 generation portion 12, as the power generation fuel FL
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
15 consisting of hydrocarbon such as dimethyl ether,
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
20 predetermined charging conditions (temperature,
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 ordinary temperature or an ordinary pressure at
25 the time of supply to the sub power supply portion 11.
Also, when the gas fuel is compressed with a predeter-

mined pressure to be charged in the fuel pack 20 and



WO 02/ 059993 PCT/JP02/ 00426 149 supplied to the sub power supply portion
11, it beconmes fuel gas having the high pressure according to the

char gi ng woesssaes Therefore, after generating electric porRgPoy®emond

el ectric power) fromsuch a 5 power generation fuel FL by using, e.g., the
pressure energy of the fuel gas in the sub power supply portion 11,
electric power (first electric power) caquﬁ produced by the

el ectrochem cal reaction, the conbustion reaction or the |ike using the
exhaust fuel 10 gas fromthe sub power supply portion 11 in the power

generation portion%%%ﬁ k%o%%%hgﬁgbgg&ggnguggﬁfo %E@iggbggigggtbggoh?%eDOMBr

generation moddle? ied ower ystem according to 15

present [ nventon widl, BaY:08 dBSCHGM R 8! SLeRsRnko cbhendr ani ngs.

FIG 44 is a bloc i'agram show ng a rth "embodi nent the power
generation moduhe 2apld edsQurkhe REWSL f3URP! % rEust %lgha%@_ri%ng to the

present 20 invention. 'Hére, although description will be givén as to the

structure in waieh triedeficH NedconioTRldten d poweel) i frireeh Baktwean the power
supply system and the device to which the power supply systemis connected

as simlar to phweseendrandohhifid lembodiyrentisgyert.igonedhe2brabevee t he
structure (structure explained in connection wth the first enbodinent) in
whi ch any speciealergyotaff itdat ifoeli gasotine dihel edibopbweet wepp livhpopdien

11, electric power (first electric power) can be

produced by the electrochemical reaction, the

combustion reaction or the like using the exhaust fuel

10 gas from the sub power supply portion 11 in the power

generation portion 12.

[Fourth Embodiment]

A fourth embodiment of the power generation module
applied to the power supply system according to the

15 present invention will now be described with reference
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

20 invention. Here, although description will be given as
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
similar to the second and third embodiments mentioned

25 above, the structure (structure explained in connection

with the first embodiment) in which any special

notification is not carried out between the power



WO 02/ 059993 PCT/JP02/ 00426 150 supply system and the device may be
adopted. Furthernore, |like reference nunerals denote parts equivalent to
t hose of wbe2ff9es to third enbodi nents nentioned above, PChAP&N0426
simplifying or omtting their 5 explanation. As to the power generation
nodul es 10A and 10B according to the first to third enbodi nents nenti oned

above, description has been given on appli tion of the structure as the
sub power supply portion 11 in which 10 p eterm ned el ectric power
(second electric power) is constantly autononously generated by using the

power generation fuel swggéied fromthe fuel packs 20A and 20B. However,
the power generSHERW ndiit e ADridiHF o Ihitemo R ras the structure

in which the sub power supply rtion 11 constantly autongnously

gener at es predﬁ%ﬁ#ﬁ?éhp%ﬁbikﬂ&% CRGS HETe L&t e%&ﬁ? S generati on
fuel FL charged_in. fue ck,_ Speci.ficall s ,sho in Fl. 4. the
power gener at i%%@ln\%%ﬁ?%yl%cbp%éocsoer cf?fralgtl}eo f}llfg‘s/t e?w%o%?mnre%nten%]i%]ecl}%sdes: a

Phoce n the serand o Smbcarnnt (oee Bt o By B e eV dn bmer at on

control pprtions;43i,a-oa put control portion 14; a start-up control
portion 15; a voltage nonitoring 25 portion 16; and an el ectrode portion

ELx, and also has ansubo PeNerpSHRP! YeOr4 t Do ldod@Te £ 0N aivd Y1 0B
aut ononmously generating predeterm ned el ectric power

according 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

10 predetermined electric power (second electric power) is
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

15 sub power supply portion 11 constantly autonomously
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

20 includes: a power generation portion 12 having the
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 start-up control portion 15; a voltage monitoring

25 portion 16; and an electrode portion ELx, and also
has a sub power supply portion 11 for constantly

autonomously generating predetermined electric power



WO 02/ 059993 PCT/ JP02/ 00426 151 (second electric power) w thout using the
power generation fuel FL charged in the fuel pack. As a concrete structure
of the suwopemerdsupply portion 11, it is possible to exeerlJemviong6pply,
for 5 exanple, one utilizing thernoelectric conversion based on a
difference in tenperature in the circunference environnent of the power
supply system 301 (tenperature differencepower generation), as well as
one utilizing photoelectric conversion based on the |ight energy 10
entering fromthe outside of the power supply system 301 (photovoltaic

generation). A %%%%rn%t %l%é%%lceﬂgwregrpgWg%(?’g%;%g%rsfiﬁép%w portion 11 will

now be descri be erei natrter "w rghfﬁag? 15 (First

St ruct ur al Exaﬁgggrgkiu%n- U8l TV RS SR g Q%w%5es%gg$¥§%gg.ion) FI GS. 45A

and 45B are schematic structural vie showi ng a structural exanple

of the sub power suypply RA{IIHE AR GRRIEL 10 e RBYRIoEENeRRJ19n 20

nodul e according to this enbodinment. In the first structural exanple, as a

concrete exanmplogitildhe 19yb iROWeY HRAIN PRt iedidel1B Ay dppikf ughbere as a
power generation device for generating electric power by thernoelectric

conver si Gn poweikaipl@gnenat ivari 1utdiniez ithg ravcdilfcfcerenc e onvdrenpar abged i n t he
circunferential environnent inside and outside the power supply system
301. on a difference in temperature in the circumference
environment of the power supply system 301 (temperature
difference power generation), as well as one utilizing
photoelectric conversion based on the light energy
10 entering from the outside of the power supply system
301 (photovoltaic generation).

A concrete example of the sub power supply portion
11 will now be described hereinafter with reference to
the drawings.

15 (First Structural Example of Non-fuel Type Sub
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

20 module according to this embodiment.

In the first structural example, as a concrete
example, the sub power supply portion 11S has a
structure as a power generation device for generating
electric power by thermoelectric conversion power

25 generation utilizing a difference in temperature in the

circumferential environment inside and outside the

power supply system 301.



WO 02/ 059993 PCT/ JP02/ 00426 152 As shown in FIG 45A, the sub power supply
portion 11S according to the first structural exanple has, for exanple, a
st ruct ur ewofozaswmesrper at ure di fference power generator i n®@CEdPRN04% fir st
tenperature holding 5 portion 311 provided to one end side of the power
supply system 301; a second tenperature holding portion 312 provided to
the other end side of the power supply s%ggen1301; a thernoelectric
conversion el enent 313 having one end sideé connected to the first
tenperature 10 hol ding portion side 311 and the other end connected to the

dt t hol di ti [ 312. Here, the fi d d
Cempor at ur 6 hol di ng por PRGN S ing? St P SURSEPITH ot PRLX det o finner
t hat thei h Ay i ' ' d ith
tomper ature ot of THE RN i rert 1T e Lo T Rt A 1 Ty otSi de

h | i iy _
Such 8 manner 1S Srpe: ot BT Ae [ 1k T TS an Serand Tomerdre |

such a manner t enperatures I n t enper ure

hol di ng portiongeddda i JH2 @igngli fderenit 2hddomeachoihsl

Specifically, for exanple, it is possible to apply the struct%re t hat any
one of the firspornibseTONthrdwimed atdr eéndodeh N ROrdf ange Pdwand 312 is

constantly exposed to outside air or atnosphere through an openi ng 25
portion or the $ukel ¢ noysisdovi)l praovseeshd ot diyes chevizce hdMG i pédu-iciort he
power supply system 301 is attached so that it can be maintained at a
fixed tenperat ud®? provided to the other end side of the power supply
system 301; a thermoelectric conversion element 313
having one end side connected to the first temperature
10 holding portion side 311 and the other end connected to
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 wvary at any given time in accordance
15 with a temperature state of the circumferential
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
20 from each other.

Specifically, for example, it i1s possible to apply
the structure that any one of the first and second
temperature holding portions 311 and 312 is constantly
exposed to outside air or atmosphere through an opening

25 portion or the like (not shown) provided to the device

DVC to which the power supply system 301 is attached

so that it can be maintained at a fixed temperature.



WO 02/ 059993 PCT/ JP02/ 00426 153 Furthernore, the thernoelectric conversion
el ement 313 has the structure equivalent to that shown in the fourth
struct ur awoezambr (see FIG 8B) in the above- described fPcrgroxoebzidi nent .
Incidentally, as to the 5 structure of the sub power supply portion 11S
having the tenperature difference power generator, the sub power supply
portion 11S can be also integrated and f din a smll space by applying
the m cromachi ne manufacturing techni quel(gﬂet his enbodi ment, as simlar 10
to the structure of the above-described enbodi nents. In the sub power

supply portion _11S havi ng sych structure, as shown . in FI.G 45B,_when a
t enper at ure nglé]dﬁié‘rﬁmi%rgepr (l}tgl?cégleﬁ THE fciotné’teréﬂr&ns§&8ﬁ18“f§*e§ﬁér ature
hol di ng portions 31tjf1 an wi th bi.as -of 5 the .tenperature. distribution

in the surroundifgs st ° rﬁjéc e ® Sy S P31 STRRE éine%PFormti ve
. | ;
force accordi %utr%é%r%yﬁ{}ﬁ%d%ée%e%%&‘%%iﬁﬁ%@enﬁﬁc{r %@)t Il% tl;n%rrggro_@tegr e

gradient is genera ect he t'hérnoelectri C

conversion el engnlc3k3qg tﬂ%rsﬁt%n%%da&fé%&i NG RliREIHH 1 Ve LBy +a P! ying

t he power generation device having such a structure to the sub power

supply pertionstriRereforss el pihred sRipatly o RAWY 11% 6aRghant |y
aut ononously generated by the sub power supply portion 25 11S as long as

there is bias ahd henmmpanatdicd £ fdirshiddwowdt igeridietou,r euadisngs of the
power supply system 301, and it can be supplied to each structure
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
10 to the structure of the above-described embodiments.

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

15 the temperature distribution in the surroundings of
the 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
20 producing electric power.

By applying the power generation device having
such a structure to the sub power supply portion,
therefore, predetermined electric power is constantly
autonomously generated by the sub power supply portion

25 11s as long as there is bias of the temperature
distribution in the surroundings of fhe power supply

system 301, and it can be supplied to each structure



WO 02/ 059993 PCT/JP02/ 00426 154 inside and outside the power supply system
301. Moreover, according to this structure, since all of the power
gener at i owofoa®F99p3. charged in the fuel pack 20 can be ut iPCiraeek/doaze
generation of electric power (first 5 electric power) in the power
generation portion 12, the power generation fuel can be effectively used,
and the electric power as the load drive glectric power can be supplied
to the device DVC for a long period of tine. Al though description has been
given as to the 10 tenperature difference power generator for generating

el ectric power iv}n%%igjéga:rgegiu%%f&i aaleotpcivﬂeer tg rg%)ﬁlr t%z;ﬁeteég?%ri bution in the

surroundi ngs by ect i's’s u %é, t he present

[nvention s nol deAd] dled thetete, and idcamyhave &1d Uohure: figl, 15

generating el ectric power base ernmoel ectronic  emni Ssion

phenonenon t hat,§if8e flRotLONS, 8 g £NET teth rJd oM hendretal 1 Jufiace by
heating the netal. (Second Structural Exanpl®e of Non-fuel Type Sub Power

Supply Portion)ca30 dd G i AbAe@ntb 4 6ferad ey tSICHE R 1] Sdicd WellerVi @Ws st
showi ng a second structural exanple of the sub power supply portion 11T

applicabl® to tdieqgower meneratimnthdgshner apaoseh i pdttioremzgdigmnt. I n
the second structural exanple, as a concrete 25 exanple, the sub power

supply portion frasen gitneduren fasela gowdre geher@tionl Wavdexl faord géreer ati ng
el ectric power by photoelectric conversion power generation
electric power as the load drive electric power can be
supplied to the device DVC for a long period of time.
Although description has been given as to the

10 temperature difference power generator for generating
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 structure for

15 generating electric power based on the thermoelectronic
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)

20 FIGS. 46A and 46B are schematic structural views
showing a second structural example of the sub power
supply portion 11T applicable to the power generation
module according to this embodiment.

In the second structural example, as a concrete

25 example, the sub power supply portion has a structure

as a power generation device for generating electric

power by photoelectric conversion power generation



WO 02/ 059993 PCT/JP02/ 00426 155 utilizing the light energy entering from
the outside of the power supply system 301. As shown in FIG 46A the sub
power supwbDy2p89p3 on 11T according to the first structurZCTarenphs 5
constitutes, for exanple, a known photoelectric conversion cell (solar
cell) having a p-type sem conductor 321 and an n-type sem conductor 322

j oi ned together. When such a photoelectric_ conversion cell is 10
irradiated with light (light energy) LT et ing a predeterm ned wavel engt h,
el ectron-positive hole pairs are generated in the vicinity of a p-n
junction portion , 323 by the photovoltaic effect, and electrons (-

pol ari zed by tHEEHAN ES idhth §1fF PhTaEAT it °ofs t@tﬁ]\Pé%tsﬁl&?) O |
drift to the n-type sem conductor 322 v@ile positive holes (+) drift to
the p-type sem ConPATt FHPRY SHFFhe iect ronotive force is generated

between the el ectrodg sghbq%%]ﬁ’\ei% e optput terminal s Oe @%ﬁ%ortion

respectively provided t e p-type 20 Seni‘conductor an ype

sem conduct or, {hereby,, Arodus] g, &1 S0 G AN e Barid) gener al i nce

an accommodation space for ~ a (or a power supply unit) in an existing
device iz arranged @b & Hosidy %‘ké‘iﬁﬂ;@, theoldughto x4 (speci fical ly,

the sunbeam or the illum nation Ii ght on the rear surface side or the
li ke of the devi®erdiSsidarkllo ¥ E{r Mellhi hiSpace has-Hsd ructure for
semiconductor 321 and an n-type semiconductor 322
joined together.
When such a photoelectric conversion cell is
10 irradiated with light (light energy) LT having a
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
15 conversion cell drift to the n-type semiconductor 322
while positive holes (+) drift to the p-type semicon-
ductor 321, and the electromotive force is generated
between the electrodes (between the output terminals
Oe and Of) respectively provided to the p-type
20 semiconductor and the n~type semiconductor, thereby
producing electric power.
Here, in general, since an accommodation space for
a cell (or a power supply unit) in an existing device
is arranged at a position where the light energy
25 (specifically, the sunbeam or the illumination light)
on the rear surface side or the like of the device is

hard to enter or this space has a structure for



WO 02/ 059993 PCT/JP02/ 00426 156 conpl etely accommodating the cell in the
device, there 1is the possibility that the Iight can not sufficiently

enter theweuwkR/opooer supply portion. In case of attachi ngPChgrgoona2é suppl y
system 301 to which the sub 5 power supply portion 11T according to this
structural exanple is applied to the device DVC, therefore, as shown in
FIG 46B, it is necessary to apply a str\llj\;g%g such that the mninmum i ght
energy (light LT having a predeterm ned | ength) required for generating
10 predeternmned el ectric power in the sub power supply portion 11T can

enter by adopting the structure that eni portion or, ort| ons HL are
provi ded to theé&®° b\%qm g:rh%) rjtfbtt:hee dtenvdt & HdtRsiSg of
t he devi ce DVC |s onstltute r.a arent _.or 15 sem ar t menber
so that at |east®t sp]tﬂérbeg’s%bﬁ tllloqultll Bt sﬁjo%r ‘geherat i on
modul e 10C  can, generation device having
such a structurerptte b E% 6%1919; g‘%’r?& 2[81 cf]a rep)ofe

predeterm ned e and?oé’}f‘é MJ]_ET an\ﬁéﬁlﬁéﬂée’é’dezﬁlﬁﬂ“ H'/?Alyclrge&f‘er abgd by

t he sub power suppf portio to each structure 1nside

and out sisde th%&&é’!@rs YoSitM B0 Ascd g &% e Jevi e tMWG 1 s used
in the environment where the 25 predeterm ned Ilght energy can enter, for

exampl e, the rdgore ofs idiPorecEnd HoRMvidd madi titve @oeording to
this structure, since all of the power generation
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

10 predetermined electric power in the sub power supply
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

15 semitransparent member so that at least the sub power
supply portion 11 or the powér generation module 10C
can be exposed.

By applying the power generation device having
such a structure to the sub power supply portion,

20 therefore, predetermined electric power can be
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
as the device DVC is used in the environment where the

25 predetermined light energy can enter, for example, the
outdoor or indoor environment. In addition, according

to this structure, since all of the power generation



WO 02/ 059993 PCT/JP02/ 00426 157 fuel FL charged in the fuel pack 20 can be
used for producing electric power (first electric power) in the power
gener at i owopofsdeh 12, the power generation fuel can be etCiraeoionetey
utilized. 5 Incidentally, in this structural exanple, in FIG 46B,

al t hough only the nost basic structure of the photoelectric conversion cel
(solar cell) has been described, the pr t invention is not restricted
thereto, a structure based on any other c iguration 10 or principle
havi ng the hi gher power generation efficiency may be applied. <By-product

Col l ecti ng Means> .By-product callecti ans _.applicable to th ower
suppl y sygt em %Séj@c}r élﬁé:?}a&g@éiﬁne%d&?fﬁﬁf bpg iGePSabee WM now be
descri bed with_reference to .the draw.n . FILG 47 .is a bl ock diagram
sﬂowi ng a fir st &0 |9{Teer%’[eco r_r}bcy-pﬁrw(?&ﬁg(t%l&?ﬁ eecltelchd:_ lr?eé’r?é”_egépllinc%ee to
t he power supp ‘gﬁsggﬂg r pr n Vi . 4 as
simlar to the%%%con téﬂgﬁﬁfgtgggﬁgg |ﬁgﬁt§%%% fﬁ%ﬁ%gmgﬁ%@ggogﬁﬁﬁg&gh

description wldyy be denias,diq the 1stiuct ure in which predeterm ned
information is notified between the power supply system and the device to

whi ch the power suppinciystemiyg, 25 cHineE @i ctusdr ustdield,n iwhi ch any
special information is not notified between the power supply system and
the device (strmant wes,desdtidigt ichlGOoMheC ozt Waddid kM ructure of
the photoelectric conversion cell (solar cell) has been
described, the present invention is not restricted
thereto, a structure based on any other configuration
10 or principle having the higher power generation
efficiency may be applied.
<By-product Collecting Means>
By-product collecting means applicable to the
power supply system according to each embodiment
15 mentioned above will now be described with reference to
the drawings.
FIG. 47 is a block diagram showing a first
embodiment of by-product collecting means applicable
to the power supply system according to the present
20 invention. Here, as similar to the second to fourth
embodiments 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 to which the power supply system is
25 connected, a structure in which any special information
is not notified between the power supply system and the

device (structure described in connection with the
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addition, like reference nunerals denote parts equivalent to those in

each enmboapreensopent i oned above, thereby sinplifying or @girtPiz4tehei r

expl anation. 5 In each of the above-described enbodi ments, when there 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

el ectrochem cal reaction or the conbusti eaction by 10 using the power
generation fuel FL charged in the fuel pack 20E (the power generation
portion or the sub power _supply portion shown_in each of the_above
structural exdnplSés PIORAFSHaddY Mgy Useen tPeddedii®ds tH&S el ectric

power. Since such a by-product .nmay cog;ain %% a substance wh%&% can_cause
envi ronment al  d&STEEECoR AT Se HEEE £5 1 HFe STELTPAS oo T8PS8 dfibst ance

whi ch “can be 3 facter o, e wRLTUGLL O 0f e deyice g uhi g e power
ac I bl'e*to appl®y "a

supply systemis att ed in sone cases, It iI's preféera

structure incluygi:ng 20 s¥eh DOys ¥¥Hggidﬂqllecting nmeans as descri bed bel ow

because em ssion of such a by-product nust be suppressed as nuch as

possibles In the powsr GeIEIA Qe MY E dErithes fuflodaskn t L0FHRd the
| /F portion 30E having the structure and 25 function equivalent to those

in each of the takove idespipined enbadidtier @nslieWn on Jdr&ich/ 12t be
by- product coll ecting nmeans applicable to the power
the sub power supply portion 11 the structure for
generating predetermined electric power with the
electrochemical reaction or the combusfion reaction by
10 using the power generation fuel FL charged in the fuel
pack 20E (the power generation portion 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
15 a substance which can cause environmental destruction
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, 1t is preferable to apply a structure including
20 such by-product collecting means as described below
because emission of such a by-product must be
suppressed as much as possible.
In the power generation module 10E, the fuel pack
20E and the I/F portion 30E having the structure and
25 function equivalent to those in each of the above-
described embodiments, as shown in FIG. 47, the

by-product collecting means applicable to the power
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i nvention has a configuration in which, for exanple, a separation portion
17 for coWwbeensasg all or a part of the by-product generatrea/jro2/aohs ti ne of
generation of 5 electric power in the power generation portion 12 is
provided in the power generation nodule 10E and a by-product charged
portion 403 for fixedly holding the collqgéed by-product is provided in
the fuel pack 20E. Incidentally, aIthouQ% only the case where the 10

by- product generated in the power generation power 12 is collected will be
described in detail, it is needless tgﬁfaX t hat such.,a strycture can be

simlarly applS%Pio SFe STuR GFReE "y AEESR R IR S EFalE6i on
portion 17 has the structure shown. .15 in each of .the _faoregoin

Erbodi ment s, 117 GRS Genarat o or ok E2P(Suh O LIRSy por ti on
11 may be incl %die&)o fcir7 gener tlil%%teﬂn%marlilc &O\g&% \gry ¢ G3R be the | oad
drive electriczbomerlkvoltage el"éctric” current) % respect to the device

Ve to iwgincgog [@Oﬁﬁfgﬁswep SRRl Y S0k shd et Behedha il saparati on

ates a by-product generdated at the tine of

generatien of the @l HdwadROWel tHe SHARECIddrfe GATRANYIrdilkt he by- product,
and supplies it to the by-product charged portion 403 provided in 25 the

fuel pack 20E tiy augfvialday-ipr ateCloci@id erinean tiath mdigpesadr rnche |/ F
portion 30E. Incidentally, in the power generation portion 12
a by-product charged portion 403 for fixedly holding
the collected by-product is provided in the fuel pack
20E. Incidentally, although only the case where the
10 by-product generated in the power generation power 12
is collected 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 separation portion 17 has the structure shown
15 in each of the foregoing embodiments. 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 respect to the device DVC to which the
20 power supply system 301 is attached, the separation
collection portion 17 separates a by-product generated
at the time of generation of the electric power or
a specific component in the by-product, and supplies
it to the by-product charged portion 403 provided in
25 the fuel pack 20E through a by-product collection path
disposed in the I/F portion 30E.

Incidentally, in the power generation portion 12



WO 02/ 059993 PCT/JP02/ 00426 160 (sub power supply portion 11 may be

i ncluded) to which each of the foregoing enbodinents is applied, as a

by- pr oducwogens9at ed at the tinme of generation of el ectriPCTEBIRILA G her e
are water (H20) and others, and 5 all or a part of themor only a specific
conponent is collected by the separation portion 17 and supplied to the
by- product collection path. Meanwhile, if %ge ~collected by-product is in a
liquid state, the capillary phenonenon c% be utilized in order to 10
automatically supply the by-product fromthe separation portion 17 to the

by- product charged portion 403 by form t he - pr.oduc ol l ection path
so that its i ng? Ryt TP %ﬁ%%%l%%%@.lﬁ% %%he by- product

char ged porti onydha, | 5.l Proyd dedd, the Lisldie gl a party ol dpe Lel

pack 20E, and configuréd So as to ca suppl ying ol ding the

by- product col Iae%ﬁ%ft)%%&%gv\i‘%%ﬁé@%t natd i '%é7°§@éﬁh%%heﬁls&%5 uel pack

20E is coupled wt generation nodule 10 in the power

20 supply system copfi 9ussfesO fhate thie fw&&eﬂoa%@)%%rﬁg&u{&@,t tached to

and detached fromthe power generation nodule t restraint, wth
the fuel pack 20E &eiHgosepasat@tbd ramddey powase @emes aldnsbrimauligs 10E,

the by-product or a specific conponent collected and 25 held can be
fixedly or irrewelbeblydHey deher ddpenthytiproduett oharigedamdrdumpliedd3Iso t hat
t he by-product or a specific conmponent can not |eak or be exhausted to
the by-product collection path. Meanwhile, if the
collected by-product is in a liquid state, the
capillary phenomenon can be utilized in order to
10 automatically supply the by-product from the separation
portion 17 to the by-product charged portion 403 by
forming the by-product collection path so that its
inside diameter can continuously vary.
Further, the by-product charged portion 403 is
15 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
portion 17 only when the fuel pack 20E is coupled with
the power generation module 10E. That is, in the power
20 supply system configured so that the fuel pack 20E can
be attached to and detached from the power generation
module 10E without restraint, with the fuel pack 20E
being separated from the power generation module 10E,
the by-product or a specific component collected and
25 held can be fixedly or irreversibly held in the
by~product charged portion 403 so that the by-product

or a specific component can not leak or be exhausted to
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descri bed above, in cases where water (H20), nitrogen oxide (NOx) or

sul fur oxwo®2080%) is produced as a by-product by power @E€marPex/ioe?s i n t he
5 power generation portion 12, since water (H20) is in a liquid state at
an ordinary tenperature under an ordinary pressure, the by-product can be
excellently supplied to the by-product cgggged portion 403 through the
by- product collection path. However, in c of 10 a by-product such as
nitrogen oxide (NOx) or sulfur oxide (Sox) which is slightly generated as

the case may be, and whpose evaporati.on int_ is below an ordinary

t enper ature und@?e g 1&?%&5 %Feesg‘%ﬁ]e %&3‘\%{1@% isin a gas state, since

there is the possibi%it that .its Se%q%ic vol une_becones extragggant and
= pr

exceeds a preset capacity of the b 16t cHarged poltFhn %035t he

col l ected by-pr ﬂgZL@'t Wtf)oe%éﬂ %#%g(@g}aiéﬁ S g ovﬂc&’éf';(é’@%’) ?Jﬁser educed

by increasing t i'r ‘pressure 1n i on portion an

by-product  chargeds, ey Ry td ggy%d&&erﬁ%&@fiig&éf&wﬂ prpduel in the

by- product charged portion 4 Therefore, "as a concrete structure of the

by- producg chargggk Pofdiornh pdriSoPoss) M dhdd wexeel h@%@)' yiapply a
structure capable of, e.g., 25 irreversibly absorbing, both absorbing and

fixing, or fixnpidlted cotdestad Ry-qrdidity denbafenifd cundgonanent , for
exanple, a structure that the absorbing
ordinary pressure, the by-product can be excellently
supplied to the by-product charged portion 403 through
the by-product collection path. However, in case of
10 a by-product such as nitrogen oxide (NOx) or sulfur
oxide (SOx) which is slightly generated as the case may
be, and 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
15 cubic volume becomes extravagant and exceeds a preset
capacity of the by-product charged portion 403, the
collected by-product may be liquefied and its cubic
volume may be reduced by increasing the air pressure in
the separation portion 17 and the by-product charged
20 portion 403, thereby holding the by-product in the
by-product charged portion 403.

Therefore, as a concrete structure of the
by-product charged portion 403, it is possible to
excellently apply a structure capable of, e.g.,

25 irreversibly absorbing, both absorbing and fixing,

or fixing the collected by-product or a specific

component, for example, a structure that theé absorbing
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charged portion 403, or a structure including collected material |eak
prevent i yormeas®osuch as a control val ve which cl oses byPCRgPImioezanal
pressure of the by-product charged 5 portion 403 or the physical pressure
of a spring or the like as simlar to the above-described fuel |eak
preventing nmeans provided to the fuel packg20. Mreover, in the power
supply system provided wth the by-product collecting nmeans havi ng such a
10 structure, in case of applying as the power generation portion 12 such

a fuel reform e fuel ol de (C02)
gene[ated tLog %%%R %zisf %%%ﬁﬁﬁéaﬂ%ﬁS¥:&%5% dggﬂgﬁ%?q?ggir reforglng
reaction e 0 [ gggj [ eaction
(see the chenlggygegiétloﬁgﬂ égﬂz |nt%§-1 §%HG§£§%%ng 5%%F{0n 210a
and wat er (Hz%rmﬁicf%é&%tsh@&h Wid M generadi %pfe W BEH Td o payer

(first electric power) involved by the el ectrochem cal reaction (see the
chemi cal equatippsth@XidErdd drddsihre tde fnelbwadtoort i e 2dp are
exhausted fromthe power generation portion 12 as by-products. However,
si nce an anountpeftiar B it chaep{ M) al piresssupplo®ed | spwiaiy @mal | and
there is alnost no influence on the device, it is emtted to the 25
out si de of the powelikupms ysiyistam s thaabaootdetedibalibftehckeand, on

the other hand, water (H20) or the |ike is collected by the separation
portion 17. preventing means provided to the fuel pack 20.

Moreover, in the power supply system provided

with the by-product collecting means having such a

10 structure, in case of applying as the 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 agueous shift reaction and the

15 selected oxidation reaction (see the chemical equations
(1) to (3)) in the fuel reforming portion 210a and
water (H»O) generated together with generation of
electric power (first electric power) involved by the
electrochemical reaction (see the chemical equations

20 (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 (CO2) to be supplied is very small and there is
almost no influence on the device, it is emitted to the

25 outside of the power supply system as a non-collected
substance and, on the other hand, water (H20) or the

like is collected by the separation portion 17.



WO 02/ 059993 PCT/JP02/ 00426 163 Then, it is supplied to the by-product
charged portion 403 in the fuel pack 20E through the by-product

col | ecti owopawboohy utilizing the capillary phenomenon anacCirirPev@is bl y
held in the collection holding portion 5 21, for exanple. Here, since the
el ectrochem cal reaction (chem cal equations (2) and (3)) in the power
generation portion 12 (fuel cell portioni froceeds at a tenperature of
approximately 60 to 80C, water (H20) gene @fed in the 10 power generation
portion 12 is exhausted in the substantially vapor (gas) state. Thus, the
separation portion 17 |jiquefi wat er (quz conponent for

s, ol by, .
exanpl e, cool i ng*¥he Vapot SéJrﬁ1°ce-'11é;’d’1 f%%ki%é’ﬁb"%d FereteHidssh Fﬁ%%tﬂi%h 12 or
by appl yi ng the essur.e d.15 s it fr ot her ga onmponent s,
t%er ggyy cgl I ecl{qo%gui ﬁ?}%e %ﬁ%ﬁ&ﬁq‘p%@tﬁﬁ%ﬁﬂ%q &rﬁq yt_tlﬁlg’ g})rrent ,
descri ption has ee Y S .t CASe ere f reform.ng type
fuel c&l i's aﬁﬁ#%? é%h%%%éagocfﬁ%gﬁéfﬁ%gﬂg%ﬁgﬁﬁg&%§né¥EQQ%$%éht¥gn 12

and met hanol ( ri Sy ARAIHEA h A% LE BEVRL, genaral @{qf&i‘ﬂv% pU]fc’erPr €,
separation and collection of "a specific conponent (nanely, ter I'n the
separati gn portion d4r cAB R el atively easily realized when the mgjority

of the by-product involved 25 by power generation is water (H20) and also a

smal | amount of carpere di oxidle (KD 1St rxdraasi &l tieddiei orout Shalei @1 t he
power supply system However, when a
equations (2) and (3)) in the power generation portion
12 (fuel cell portion) proceeds at a temperature of
approximately 60 to 80°C, water (Hp0) generated in the
10 power generation portion 12 is exhausted in the
substantially vapor (gas) state. Thus, the separation
portion 17 liquefies only a water (H»0) component by,
for example, cooling the vapor emitted from the power
generation portion 12 or by applying the pressure and
15 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 céll is applied as the structure of the power

20 generation portion 12 and methanol (CH30H) is applied
as the power generation fuel. Therefore, separation
and collection of a specific component (namely, water)
in the separation portion 17 can be relatively easily
realized when the majority of the by-product involved

25 by power generation is water (H»0) and also a small
amount of carbon dioxide (COp) is exhausted to the

outside of the power supply system. However, when a



WO 02/ 059993 PCT/JP02/ 00426 164 substance other than nethanol is applied
as the power generation fuel, or when a structure other than the fuel
cell is awploeeshas t he power generation portion 12, a relratmiived/op4tear ge
anount of carbon dioxide (C02), 5 nitrogen dioxide (NOx), sulfur dioxide
(SOx) or the |like may be generated together with water (H20) in sone
cases. In such a case, after separati ng,O{ )é exanple, water as a liquid
from any ot her specific gas conponent 1 % arbon di oxide or the |ike)
generated in large quantities in the separation portion 17 by the above-

descri bed separatiqn nethaqd, t may .he hel d together, or individually in

?hsi Pgl F (ﬂs a pﬁ‘{ﬂsgqa[qg,e (ﬂ‘qc eﬁe.h&%gl- ﬁf&g@ﬂoiﬁasr ggod’ldffjt ![aﬁgn th$3 BAWRA dfad in
e fue pac s SGri ove, accordin ower, supply

systemto whi ct%]}(etriegt%btyl:%}r gfgluec ’ (?%I I@(ﬁni iy S%Peré‘lncsturaegé)&&’tﬁrnglfa@mﬁmes

embodi ment is afplq Si. 1:554 | eak . of Ye- r . 1o the

out si de of the povxl/eféjezlol sllr}gglp?ilsl%?t g‘% ctg{le e surgpqreér{s%geag:lbogl %(r%lr{g%/leoﬁlsi bly

hol ding in thedy-praduat; whar 96d-ROrLiRm A6 Ftraqaﬂo%egiiidkitdée (daig!, pack

20E at | east one conponent of "the by-product generated when generating

el ectricspover iyt AdierP iRk i eIy, o uTa ikhE.ad heow! faanation or
deterioration 25 of the device due to the by-product (for exanple, water)

can be prevent dd.keAlnsn; Hay geoldrediddng ddeaeHarelwi tPack t20E hrlodi ng thene
by- product therein, the by-product
cases.
In such a case, after separating, for example,
water as a liquid from any other specific gas component
10 (carbon dioxide or the like) generated in large
quantities in the separation portion 17 by the above-
described separation méthod, they may be held together
or individually in a single or a plurality of the
by-product charged portion 403 provided in the fuel
15 pack 20E.

As described above, according to the power supply
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

20 supply system can be suppressed by irreversibly holding
in the by-product charged portion 403 provided in the
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

25 of the device due to the by-product (for example,
water) can be prevented. Also, by collecting the fuel

pack 20E holding the by-product therein, the by-product
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whi ch does not inpose a burden on the natural environnent, thereby

pr event i yopelosaeps on of the natural environment or gl obalPCraPom/vg26due to

t he by-product (for exanple, 5 carbon dioxide). The by-product collected by
t he above-described separation collection nethod is irreversibly held in
the collection holding portion by the fol£$§rng hol ding operation. 10
FIGS. 48A to 48C are views showi ng the op tion for holding the

by- product by the by-product collecting neans according to this

enbodi nent. Here, like reference nunerals denote str ures, urvalent to
cach of the f GG hRERRRA RIS, RS %ﬁmtﬁ@d@rw #2499 ng

their explanatro As shown .i n ack 20 accordin to
this embodi ment™has"®Ii&et B 5rf§1§§ﬁﬁ quﬁge nV%quﬁﬁ ﬁhﬁé%ﬁ%wtion
401 in mhrch t r f uel | charged or
20 filled; 3) pro%@gjtn(gﬁ%r glgidglgoglr torLFcnt}%élq‘ gg} ’}} ertZ| n a

by- pr oduct suc B at l{Rd {4 amd e, SeRal |
col | ection bag 23 whic rrgﬁgf%vely gﬁ%ng S a caﬁgir y of)%ﬁgﬁby product
charged sporti QinAh antheqwl etel y separates the by-product 25 charged

portion 403 fromthe fuel charged portion 401 as will be described |ater;

a fuel supply val ve P4 Bprprsdippt Yddldl d Otdd e puthuitalsord + s porddon 14 the
power

separation collection method is irreversibly held in
the collection holding portion by the following holding
operation.

10 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

15 omitting their explanation.

As shown in FIG. 48A, the fuel pack 20 according
to this embodiment has a fixed capacity, and includes:
a fuel charged portion 401 in which the power
generation fuel FL such as methanol is charged or

20 filled; a by-product charged portion 403 for holding
therein a by-product such as water supplied from the
separation portion 17; a collection bag 23 which
relatively changes a capacity of the by-product charged
portion 403 and completely separates the by-product

25 charged portion 403 from the fuel charged portion 401
as will be described later; a fuel supply valve 24A for

supplying to the output control portion 14 the power
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charged portion 401; and a by-product intake valve (intake port) 24B for

f et chi ng wbe2lbs9ps oduct supplied fromthe separation portiPGR/JRT2/40826t he

by- product charged 5 portion 403. As described above, both the fuel supply
val ve 24A and the by-product intake valve 24B have the structure provided
with, e.g., a function of a check valve s that supply of the power
generation fuel FL or intake 10 of the byf%§oduct can be enabl ed only when
the fuel pack 20 is coupled mﬁth the power generation nodule 10E through

tEe L/F loortlton 30E I nci dﬁ n {)C{/ace&%feagfr idiin gg}d;%nct |l%[r}hof t he
check valve to4 éﬂ@l %%g N ere

15 may be enpl o ru ture t.he absorb wat er, absorptlon)
pol yner or the qyﬁl(e CE eé’ﬁo uc[\ﬁemb NS o ocﬁ?Lct c(]f'llé“r%@e% 65 5lon 403. In
the fuel pack gggn ru @pgp Qe eneration fuel
charged in the%$uel c arge rgbﬁ%brgﬁgﬁﬁﬁj 'S é%%ﬁf?%d 0"t he power

generation modye. 10& (L he o tgeRenat iHQn wer
supply portion 11) through th fhel supply va ve 24A, the%%%ggggfon for

generatimg pregdeiefignethl ectric power is executed, and only a specific
conponent (for 25 exanple, water) in the by-product generated by the

separation portion I1iswiédcganel albsre ofbetieciid cryMmesupp 1Sy separateh and
collected. Then, it is fetched and
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
10 of the by-product can be enabled only when the fuel
pack 20 is coupled with the power generation module
10E through the I/F portion 30E. Incidentally, in
prlace of providing a function of the check valve to the
by-product intake valve 24B as described above, there
15 may be employed a structure in which the absorbing
(water absorption) polymer or the like is filled in
the by-product charged portion 403.
In the fuel pack 20 having such a structure, when
the power generation fuel charged in the fuel charged
20 portion 401 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,
the operation for generating predetermined electric
power is executed, and only a specific component (for
25 example, water) in the by-product generated by the
separation portion 17 with generation of electric power

is separated and collected. Then, it is fetched and
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t hrough the by-product collection path and the by-product intake valve
24B. As awpesbm93 as shown in FIGS. 48B and 48C, the 5 capagPoooeic t he
power generation fuel FL charged in the fuel charged portion 401 is
decreased and, on the whole, the capacity of a specific conponent or

subst ance held in the by-product charged ﬁg{tion 403 is increased. At this
nmonent, applying the structure in 10 whic he absorbi ng pol yner or the
like is filled in the by-product charged portion 403 can control the

capacity of th y- prodyct .charged portion 403 sq that _the by-praoduct
charged porti oﬁlegéis JEhSFLf}?a\Pé’"éDr%QPé% = BR3P % 4% é’%ﬂ%al%%@apaci ty
of the fetched. 15 hy-praqduct... Therefor as t he rel ationshi et ween the
fuel charged ﬁ’é’r“tﬁ%oncguc%ofo&r}c?cﬁé’,n Pﬁ%&’e a%%gc&e gorye_ pﬁ@tducs' rJr]S’IQf Sl atively
i ncreased or degr ith the operation for generation electric power
(power 20 generation) 1 n the power generation nodule 10, but the pressure

s applied to the poyer, Genalal! ofk fiRhnflin SAICUA Ihe daie! ghar ged

portion 401 by pushing the <col'l ection bag 23 toward the outsi'de with a

predeter 5 m ne¢ YRS & A HNYMIdM JenGrASBH rrRaCHTdanee Jéd R 25 an
anount of the by-product held in the by-product charged portion 403.

Supply of the powerfiganeiaiigy dotelidnl 40 tike eewesasgeneiat,i @ nodul e 10E
can be. the whole, the capacity of a specific component or
substance held in the by-product charged portion 403 is
increased. At this moment, applying the structure in
10 which the absorbing polymer or the like is filled in
the by-product charged portion 403 can control the
capacity of the by-product charged portion 403 so that
the by-product charged portion 403 can have a larger
capacity than a substantial capacity of the fetched
15 by-product.

Therefore, as to the relationship between the fuel
charged portions 401 and 403, these spaces are not
simply relatively increased or decreased with the
operation for generation electric power (power

20 generation) in the power generation module 10, but the
pressure is applied to the power generation fuel FL
charged in the fuel charged portion 401 by pushing the
collection bag 23 toward the outside with a predeter-
mined pressure as shown in FIG. 48B in accordance with

25 an amount of the by-product held in the by-product
charged portion 403. Supply of the power generation

fuel FL. to the power generation module 10E can be,



WO 02/ 059993 PCT/JP02/ 00426 168 therefore, appropriately carried out, and
the power generation fuel FL charged in the fuel charged portion 401 can
be suppl iwooansdob3 it is conpletely run out by the by-proaactiréezdod2é n t he
by- product charged portion 5 403 as shown in FIG 48C. Incidentally, in
this enbodi nent, description has been given as to the case where all or a
part of the by-product separated and col{ggted by the separation portion
17 additionally provided to the power 10 generation nodule 10E is collected
and held in the fuel pack 20 and a non-coll ected substance is emtted to

the outside Oﬁ;ﬁiﬁéﬂ§¥%?'%ﬁﬁ?&ﬁ%f%ﬁgg?nég%Ejf%P%ﬁﬁ?rEiE*§%$%5Q%%¥gsoduct

enpl oyed a structure 1n part o theé co

(for example, wpkehldsd ausad 46 As.addial, CUPIRN ShENQPRRALINY

el ectric power in the power generation nodul e n partic

power generati gyPUdd He igind dheguh RAErs RNt e okdb) by
Specifically, in the structure in which the power generation device

consi sting of aHdely-getddatt itelapald etheaH-arJeawer genefat pyr{ier i on 12
(the sub power supply portion 11 may be included), water is generated as
a part of the oFpradudttowrAsirded@.i Bt . above, however, in the fuel
reformng type fuel cell, since water is required for the vapor reformng
25 reaction or the |Ikelddnitdkel povier gererembahinart, ddscriipipiessild= to
adopt a structure that a part of water in the collected by-product is
supplied to th&goweriven as to the case where all or a part of the
by-product separated and collected by the separation
portion 17 additionally provided to the power
10 generation module 10E is collected and held in 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
15 as a fuel component when generating 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
20 is applied as the power generation 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 reforming type fuel cell,
since water is required for the wvapor reforming
25 reaction or the like of the power generation fuel, it

is possible to adopt a structure that a part of water

in the collected by-product is supplied to the power



WO 02/ 059993 PCT/JP02/ 00426 169 generation portion 12 and reused for such
a reaction as indicated by dotted arrows (notated as "collected nmaterial
to be rewwed2)psi9m FI G 47. According to this structure, ®CRIeI2ZV4ZMOUNt Of
wat er charged in the fuel 5 pack 20 in advance together with the power
generation fuel FL for the vapor reformng reaction or the |ike and an
amount of a by-product (water) held in thgsqgby-product charged portion 403
can be reduced, a larger anount of the power generation fuel FL can be
charged 10 in the fuel pack 20 having a fixed capacity, thereby inproving

the electic poyer supply capabll Ly g5 the, . BOWEr. SUbhl Y, SYSlamo Ot her

enbodi nent s ofgfhéﬂby-pro I mhation eVl Ce capabl e of collecting a

by- product accordli g {0, 4 ANSARESEN ddenti b d | 10w e daser | bed

herei nafter with reference t e acconpanyl ng drawmngs. FIG 49 1s a bl ock

di agram show ng,a payd OéFol goé)oz/@fsédrgplj)h syt emy As z@&éﬂﬂ@irndqt a-d ha prover
|

supply system shown in 2, a power supply systemaccording 20 to this

enbodi ment i s ganaidhlye Costsidd Wrethiintd Jtieta Rk 2Gdd Mhile aEyaver
generation fuel (fuel) or the Ilike is charged; and a power generation

nodul e 13 whi clphadis 2etiachedlancontepitactt aovitfie fheelpqeek @ife@td on
generates the electrical energy (power generation) by 25 using the fuel
supplied from the ¥ ugl ekl Gamnd raftdierisng Teeddislduelr gaok 120@ are
provi ded: a fuel charged portion 49}; an absor bent changed portion 402;
and an amount of a by-product (water) held in the
by-product charged portion 403 can be reduced, a larger
amount of the power generation fuel FL can be charged
10 in the fuel pack 20 having a fixed capacity, thereby
improving the electric power supply capability as the
power supply system.
Other embodiments of the by-product elimination
device capable of collecting a by-product according to
15 the present invention will now be described hereinafter
with reference to the accompanying drawings.
FIG. 49 is a block diagram showing a part of
a power supply system. As similar to the power supply
system shown in FIG. 2, a power supply system according
20 to this embodiment is generally constituted by: a fuel
pack 20C in which a power generation fuel (fuel) or the
like is charged; and a power generation module 10 which
is detachably connected to the fuel pack 20C and
generates the electrical energy (power generation) by
25 using the fuel supplied from the fuel pack 20C, and
others. To the fuel pack 20C are provided: a fuel

charged portion 401; an absorbent charged portion 402;



WO 02/ 059993 PCT/JP02/ 00426 170 a by-product charged portion 403; and an
I/ F portion 30C connected to these charged portions 401 to 403, or the

i ke. As wOrRios9993 0 t he power supply system shown in Fl GPCApPoXGee2qpowner
generation nodule 10 is 5 constituted by: a sub power supply portion 11; a
power generation portion 12, an operation control portion 13; an output
control portion 14; a start-up control fiélon 15; a vol tage nonitoring
portion 16; a separation portion 17 and 10 As shown in FIGS. 50A to
50C, the fuel pack 20C includes a fuel charged portion 401 having an

integrally fornmed storage bag whic vary thou ai nt
absorbent char gaegglbé?lf‘? Ecﬁ%‘ radbg‘rs}&r)rptqrdi&o&b3 The

fuel pack 20 i de dable ) thetlc Si t he fuel
charged porti on%ozfg (550?% % erog :}on Jﬁ CFO{ pr oduct
charged portion 4 r par rgm t m xed
with each ot he;13 %rﬁbligobtzg% ﬁ%r%l]tahe tgo'?%}%:ét) Lﬁ%}l‘;{f’ seal ing 20

property. The f%wﬁhﬁ{gﬁfbpoﬁ' Odhégﬂovmﬁ M&h%@dﬂ@ 1d iigui d (or

| i quefied) conpound or a gas conpoun having hydrogen in its conposition,

e.g., nethanol Qmdutanesd ang: a fagd gk érncsld{%ilr}ﬂ peteron Fhe ROWRSwer

generation 25 fuel charged in the fuel char portion 401, ‘whose
predet er m ned sy yatad@munbotisidredud,r ech fdpezgﬁmratctcngtrdjoqd)xdmom edectric

power to be outputted to a |oad LD
an output control portion 14; a start-up control
portion 15; a voltage monitoring portion 16;
a separation portion 17 and others.

10 As shown in FIGS. 50A to 50C, the fuel pack 20C
includes a fuel charged portion 401 having an
integrally formed storage bag which can vary without
restraint, an absorbent charged portion 402, and a
by-product charged portion 403. The fuel pack 20 is

15 formed of a biodegradable synthetic resin, and the fuel
charged portion 401, the absorbent charged portion 402
and the by-product charged portion 403 are separated
from each other so as not to be mixed with each other,
thereby obtaining the structure with the high sealing

20 property.

The fuel charged portion 401 has charged therein a
liquid (or liquefied) compound or a gas compound having
hydrogen in its composition, e.g., methanol or butane
and a fuel FL including water. The power generation

25 fuel charged in the fuel charged portion 401, whose
predetermined supply amount is required for generating

load drive electric power to be outputted to a load LD



WO 02/ 059993 PCT/ JP02/ 00426 171 by a fuel cell portion 210b, is fetched
through a fuel reformng portion 210a only when the fuel pack 20C is
coupl ed vwoh2ob®9power generation nodul e 10. The absor bentCthasxy@d26orti on
402 includes a 5 carbon di oxi de absorption portion 404 and a cal ci um
carbonate collection portion 405. The carbon dioxide absorption portion
404 is connected to a selected oxidatioggfeaction portion 21QZ through a
m xed gas | eading pipe 412 and al so con cted to the fuel cell 10 portion
210b through & hydrogen gas feed pipe 414. The carbon di oxi de absorption

ortion 404 is_adjacent. taq.the calci ar hon ol tion portjion 405 so
gs to cone int @yclé‘nt 1 tq'?g]rjeﬁqr%,loé’nér?sozﬂ'edﬁ &\E-ﬂgff%ed ?Cgirﬁé‘tggg aorﬁuffrlcar bon
di oxi de gas fraomhydr.ogen (H2) - carhon _di oxi.de m xe s (first
gas) generated rﬁsﬁ%ﬁ@ﬁ%’céﬁoﬁtrjaoﬁ%f%r%ﬁaﬁngﬁ etrhécq\‘eu(eqclpel%_)eé)afcﬁo%\ogﬁé% uel
Spoci 11 a1y, TUe e shith, SRR Rl BT PPed T the T uel

reformng 20 port| Qnrﬁé%ééﬂéaﬁﬁ*gﬁggéhpmﬂm@m Pide ik only  when

the fuel pack 20C is connected w generation nodule 10, and

feed to tshe fuelarGRid DI apEHIR1SREORD 8D INAINGIRS 2 I ugomponent
hydrogen gas (H2) extracted by elimnating carbon dioxide (C02) from 25

the first gas. darddieatididddlestiaire ddiati doherdauel e dagdon loedxiirid he fuel
charged portion 401, the calcium carbonate collection portion 405 is
vacant since absorption portion 404 is connected to a selected
oxidation reaction portion 210Z through a mixed gas
leading pipe 412 and also connected to the fuel cell
10 portion 210b through a hydrogen gas feed pipe 414.
The carbon dioxide absorption portion 404 is adjacent
to the calcium carbonate collection portion 405 so
as to come into contact therewith, and selectively
eliminates only carbon dioxide gas from hydrogen (Hp) -
15 carbon dioxide (COp) mixed gas (first gas) generated by
chemical transformation of the fuel led from the fuel
charged portion 401 in the later—described fuel
reforming portion 210a. Specifically, it is configured
to lead the first gas generated in the fuel reforming
20 portion 210a from the mixed gas leading pipe 412 only
when the fuel pack 20C is connected with the power
generation module 10, and feed to the fuel cell portion
210b second gas having as a main component hydrogen gas
(Hp) extracted by eliminating carbon dioxide (COp) from
25 the first gas. 1In the initial state that the fuel FL
is filled in the fuel charged portion 401, the calcium

carbonate collection portion 405 is vacant since



WO 02/ 059993 PCT/ JP02/ 00426 172 cal cium carbonate is not collected at all,
and water is not collected in a water collection portion 407 at all.

Furt her, wbe2lo$9ps oduct charged portion 403 is substanti @CrygpPezmarnt. 5 A
car bon di oxi de absorbent is filled in the carbon dioxide absorption
portion 404. As the carbon di oxide absorbent, however, there is used a
subst ance which selectively absorbs onl arbon di oxide fromthe hydrogen
- carbon dioxide m xed gas generated in t 10 fuel reform ng portion 210a
and whi ch does not generate a harnful substance or an environnent al

pol lutant by ab orbln bon di,oxi de ev if it is discarded in the
natural world, PZH&PPII Faﬁﬁrﬁédno ﬁEﬁF5ﬁﬁdét(égéy PRI ¥adeLs 1the

car bon d|0X|de H
c

ey and ca rbon §IOXIde i's Iectl nat ed
fromthe n xed"§he By 1 e Al Poll okt £8 é&clswhgor 458 187 Erontda
equati on (8) E%E% e@DZ hecﬁﬁpgrbd E§)c %B“ 9{&gg M%3a yery i nexpensi ve

subst ance. er fiore IOXI |ng means USi ng these

subst ances doegugggaheq%qqe‘%%Qghglons such as a high tenperature, a high
pressure and ot hers when absorbing the carbon di oxide gas (C02). By using

such substances as a he g A desebsemients finaref ane thheahbeh 25

pack 20C according to this enmbodinent can be very inexpensively

manuf act ured i dissdlde sibzerpbioaovetitiaht Aough esl ehemcaabbandtexgeaeer at ed
absorbent, however, there is used a substance which
selectively absorbs only carbon dioxide from the
hydrogen - carbon dioxide mixed gas generated in the

10 fuel reforming portion 210a and which does not generate
a harmful substance or an environmental pollutant by
absorbing carbon dioxide even if it is discarded in the
natural world, landfilled or burned.

Calcium oxide (CaO) is used as the carbon dioxide

15 absorbent, and carbon dioxide is selectively eliminated
from the mixed gas by the reaction indicated by the
reaction chemical equation (8).

CaO + COp — CaCOs3 o (8)
Calcium oxide is a very inexpensive substance.

20 Furthermore, carbon dioxide absorbing means using these
substances does not require conditions such as a high
temperature, a high pressure and others when absorbing
the carbon dioxide gas (CO»). By using such substances
as the carbon dioxide absorbent, therefore, the fuel

25 pack 20C according to this embodiment can be very
inexpensively manufactured in small size.

Moreover, although calcium carbonate generated



WO 02/ 059993 PCT/JP02/ 00426 173 by the reaction indicated by the reaction
chem cal equation (8) is accompdated in the cal ciumcarbonate collection
portion 4906,02i05999% a substance which is not harnful to hecaraPwwiss or the
natural environment. 5 Even if calcium carbonate is discarded in the
natural world, landfilled or burned, it does not generate a harnfu

subst ance. The fuel pack 20 having calciggg oxi de or cal ci um carbonate can
be, therefore, subjected to the disposal treatnent after use w thout
adversely 10 affecting the environnent. Incidentally, since the reaction

indicated by th tion,cheni cal ion (8) is. th t her i

oact on. the Bir boh AFGSTAERabEOLFEFEN Pér LPon-A04 L) CREMCOAI gured Lo
|y heat d with absorpti f dioxide to th

ot or desar | beAIFABT Pof(6y meg CRBPEPoR atodoF it CRBE e PoPEER 1 che

ener gy “ti'iZéBi?Bc%EEbﬁ%?%%XoRf4bBe g?“gé é“BHhXtéXEEe&hi?ﬁCQEdLBQ

to
t hi s enbodi nent can be er 1 nprote I nce the cubic volune per nol of

cal cium 20 carRgpgka1i $ol aLgeh bhamethat ehecabeluamoxhderohhientcal ci um
carbonate collection portion 405 expands as calcium carbonate is

generated. In mgdht i@ncasicheq chkhRBohHek Kk HSsearguaedni phacggedante with
progress of the reaction in the fuel cell portion 210b and water 25

generated in therfidel leekifipoeti on Bhhebs feddbes hbe waheracel | ection
portion 407, and the by-product charged portion 403 hence expands. Thus,
as shown in a harmful substance. The fuel pack 20 having calcium
oxide or calcium carbonate can be, therefore, subjected
to the disposal treatment after use without adversely
10 affecting the environment.
Incidentally, since the reaction indicated by
the reaction chemical equation (8) is the exothermic
reaction, the carbon dioxide absorption portion 404 may
be configured to supply heat generated with absorption
15 of carbon dioxide to the later-described fuel reforming
portion 210a or the like. As a result, the energy
utilization efficiency of the power supply system
according to this embodiment can be further improved.
Since the cubic volume per mol of calcium
20 carbonate is larger than that of calcium oxide, the
calcium carbonate collection portion 405 expands as
calcium carbonate is generated. 1In addition, since
the fuel FL is consumed in accordance with progress of
the reaction in the fuel cell portion 210b and water
25 generated in the fuel cell portion 210b is fed to
the water collection portion 407, and the by-product

charged portion 403 hence expands. Thus, as shown in
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t he absorbent charged portion 402 including the carbon dioxide absorption
portion 490 odas99pyy only cal ciumoxide is arranged on thePCafiPoxiods, it
noves to the right side 5 as the absorbent charged portion 402 and the

by- product charged portion 403 expand mhen the reaction proceeds as shown
in FIG 50B. Then, as shown in FIG 50C, the last result, the fuel pack
20C is substantlally occupi ed by the abé‘ bent charged portlon 402 and the
10 by-product charged portion 403 when the fuel FL is used up. As shown in
FIG 51, the sheet-like fuel pack,20C rolle ccommodated in the
accommodat i on Egptléﬁ 1468 t?ﬁeﬁnl%ﬁa#s FF&chégtg %gSwégsaﬁﬁgFEtlon
nodule 10. In this ¢ be_des rlbe at er t he ;power supply
System can be FORGEES PSFRAEsd 2Ze TPOLIRAVE. SHECFRREPR Py OtReBeane out i de

shape as that gf, 3. daner Ao-RULROSECHEGY! 68 caH%rgeHggggggg@ wat er

(H20) of 3 nol I's genéra respect hanol 1 nol and

water 20 (H20 s he .Iea n e I u (o] ) (2),
o ool ( ToCHSPERG SRR, SReTeRl ggbionioh) a0 ()

(H20) of 51 nol 4iss 1@ %s@i%eﬁh%@ﬁ:%a, p@%%li@'nngOch@hdn'QhaaBQLpQBQ[ngd in
the fuel charged portion 401 in the initial state is 25 McnB, the

vol unetric capadatiyedaortdien 4Qai éxbuald (Hext the @feansetlbanplro(:aaa@l-l) and
wat er (H20)) occupies in the fuel charged portion 401 is 1.444M cn8B.
as shown in FIG. 50B. Then, as shown in FIG. 50C, in
the last result, the fuel pack 20C is substantially
occupied by the absorbent charged portion 402 and the
10 by-product charged portion 403 when the fuel FL is used
up. As shown in FIG. 51, the sheet-like fuel pack 20C
is rolled and accommodated in the accommodation portion
409. Then, it is attached to the power generation
module 10. In this case, as will be described later,
15 the power supply system can be readily formed so as to
have substantially the same outside shape as that of
a general-purpose chemical cell.
Here, although water (H0) of 3 mol is generated
with respect to methanol (CH30H) of 1 mol and water
20 (Ho0) of 1 mol by the reaction chemical equations (1)
and (2), methanol (CH30H) of 1 mol in the liquid state
is 40.56 cm3, whereas water (Hp0) of 1 mol is
18.02 cm3. Therefore, assuming that methanol charged
in the fuel charged portion 401 in the initial state is
25 M cm3, the volumetric capacity that the liquid fuel
(mixture of methanol (CH30H) and water (H,0)) occupies

in the fuel charged portion 401 is 1.444M cm3.



WO 02/ 059993 PCT/JP02/ 00426 175 Then, when all of nethanol (CH3CH) reacts,
the cubic volunme of water (H2O) as a by-product is 1.333McnB, and the

vol ume r awp®2of99mt er with respect to the liquid fuel (mpcTUPe/@i2aret hanol
(CH3OH) and 5 water (H20)) in the initial state becones approxi mately
92.31% Therefore, the volunetric capacity of the fuel charged portion 401
for the fuel FL in the initial state is SHystantially equal to that of the
by- product charged portion 403 when the ¥l FL is used up, 10 whereas the
vol unetric capacity of cal cium carbonate generated when the fuel FL is

used up is substantiall twofold of_th of cal¢i oxide ,in the initial
state. Therefore, sﬁ?ﬁ% T L?€1|C!L ﬁ&@%@%ngﬁ?&%uéﬁeﬁ%'s t™hised up has
the volunetric capacity |ar than t 15 of the fuel pack 20C in the
initial state, C|L€U%‘|Cs vc}/plrué{feeg)a Iwear{teé: s(reﬁfé%t)heasvoa\ Ek]a%—tprrio(giuggcp&gi ty of the

FEcoTIDGat on BOELEn A5 il sART e i oGy ba slbabgaticl |y

filled wth the pac the L 1's use to be

noted that the twtt‘ﬂéieli@i%%f‘elof(ﬂi&%ﬁﬁéelofpa@(th%%laqwégmga&fathe

present invention is not restricted to the above-describ shape. The

separati gn por izl 7(1ePAr atre s naatier HiH20)s t A e ddyrly Qe igrrenat ed
when producing |load drive 25 electric power in the fuel cell portion 210b,

feeds it to theawaley. caHasdicr,patd e l4etafid heydeyipyoduc ttheC Tareged
portion 403 through the water |eading pipe 416,
charged portion 401 for the fuel FL in the initial
state is substantially equal to that of the by-product
charged portion 403 when the fuel FL is used up,

10 whereas the volumetric capacity of calcium carbonate
generated when the fuel FL is used up 1s substantially
twofold of that of calcium oxide in the inifial state.
Therefore, since the fuel pack 20C when the fuel FL is
used up has the volumetric capacity larger than that

15 of the fuel pack 20C in the initial state, it is
preferable to set the volumetric capacity of the
accommodation portion 409 in such a manner that it can
be substantially filled with the fuel pack 20C when the
fuel FL is used up. It is to be noted that the outside

20 shape of the fuel pack 20C according to the present
invention is not restricted to the above-described
shape.

The separation portion 17 separates water (H5O)
among by-products generated when producing load drive

25 electric power in the fuel cell portion 210b, feeds it
to the water collection portion 407 of the by-product

charged portion 403 through the water leading pipe 416,



WO 02/ 059993 PCT/ JP02/ 00426 176 and em ts carbon di oxide to the outside
fromthe power generation nodule 10. A part of water separated by the
separ at i owopesnsdden 17 may be supplied to the vapor refor PCAgPIX®E26 ON
portion 210X and / or the aqueous 5 shift reaction portion 210Y according
to needs and conbined with carbon nonoxide. The I/F portion 30Cis
configured to detachably connect the fuqheﬁack 20C and the power
generation nodule 10 with each other. Further, only when the fuel 10 pack
20C and the power generation nodule 10 are coupled wth each other through

the I/ F POTtIon 30Cu e ouer, asnoratian.Luch s auPplbsd feom.ig fuel

e
pack 20C to e power “generati on no ecitic conpone ' the

by- product whi b3t aduesdhen ot hepelectr Lol 13, 00860y o Sagegetgted is

emtted fromthe power generation no 0 to the fu pa and gas

is supplied/ reeghvad;bet weeribhe 1hughybaek s2BE1and the tnhRoweHogener ation
nodul e 10. The I/7F portion 30Cis conStituted by a fuel feed pipe 411 for

feeding the 20rtyekmkhot @cbhe ipawsbraenar atiogn amadyl erbynkhaqaapikl ary
phenomenon, a m xed gas | eading pipe 412 for |eading hydrogen and carbon
di oxi de Bef or neiliifft teectuen poefrapn agopoaticord2hd tte hkedearnhdan di oxi de
absorption portion 404, a hydrogen gas feed pipe 414 for feeding 25
hydr ogen of hi gbmbaneentwidthi errboommbhexddebon di oxi de absorption portion
404, and a water Ieading/Pipe 416 for |eading water separated by the
separation portion The I/F portion 30C is configured to detachably
connect the fuel pack 20C and the power generation
module 10 with each other. Further, only when the fuel
10 pack 20C and the power generation module 10 are coupled
with each other through the I/F portion 30C, the power
generation fuel is supplied from the fuel pack 20C to
the power generation module 10, a specific component in
the by-product which is produced when the electrical
15 energy is generated is emitted from the power
generation module 10 to the fuel pack 20C, and gas is
supplied/received between the fuel pack 20C and the
power generation module 10. The I/F portion 30C is
constituted by a fuel feed pipe 411 for feeding the
20 fuel FL to the power generation module by the capillary
phenomenon, a mixed gas leading pipe 412 for leading
hydrogen and carbon dioxide reformed in the fuel
reforming portion 210 to the carbon dioxide absorption
portion 404, a'hydrogen gas feed pipe 414 for feeding
25 hydrogen of high concentration from the carbon dioxide

absorption portion 404, and a water leading pipe 416

for leading water separated by the separation portion



WO 02/ 059993 PCT/ JP02/ 00426 177 17 to the water collection portion 407.
The I/F portion 30Cis configured to be capable of preventing the fuel or
a wast e rmaDeriosd993 rom | eaki ng before coupling the power @emgprexioers nodul e
10 or at the time 5 of releasing coupling during use. The fuel feed pipe
411 is inserted into the fuel pack 20C. The fuel feed pipe 411 attenpts to
feed the fuel to the operation control p ;ion 13 or the like through the
fuel feed pipe 411 by the capillary 10 p onenon when the fuel pack 20Cis
attached to the power generation nodule 10. Wen the fuel cell portion

210b is not driven, however, the fuel feed pipe 411 js ontrolled in such
a manner a val vie/ o tHhé dersHh i%l%ﬁ%lpoﬁdﬁqrbﬁ'}%l3 [ Qhéi &%d.
Furthernore, the volta 5 nmonitorin rtion 16 tects a potential which
denpnst r at es dlﬁté@é’ngsreﬂ Witert ¢ q“b}gedpgflﬂsbrﬁﬁa@ oemoftPeregvteéﬁch (of f)
state to the state t ot i f t.i.ons t art. ough a
positive el ect r%l e JEtlJzi]%d Oalhﬁaeg%;é}#vee n[EE{‘\E—CaeCJ{lraohideﬁooﬁnt ega%gl\?ge%pes%% y system 20

When a start- u%&i&r%qjgpiﬁléwlégedgé&f%&pﬂoﬁj%ﬁ 1EQU ra! dertdion 13,

t he operation contro orti starts up ectric power of the sub

pover supply pof tian Lk AndaRens ¢ heaMvalyaf, the fuel feed pipe 411,
t hereby supplying fuel. Al'so, supply of a 25 predeterm ned anmount of the

fuel to the fuel refmdringl peséd onipdOali sistaid@kedderero titee fedl pack
20C may be forned of a
pack 20C. The fuel feed pipe 411 attempts to feed the
fuel to the operation control portion 13 or the like
through the fuel feed pipe 411 by the capillary

10 phenomenon when the fuel pack 20C is attached to the
power generation module 10. When the fuel cell portion
210b is not driven, however, the fuel feed pipe 411 is
controlled in such a manner a valve of the operation
control portion 13 is closed. Furthermore, the voltage

15 monitoring portion 16 detects a potential which
demonstrates displacement when the load LD shifts from
the standby (off) state to the state that the main
functions are started up through a positive electrode
and a negative electrode of the power supply system.

20 When a start-up signal is supplied to the operation
control portion 13, the operation control portion 13
starts up with electric power of the sub power supply
portion 11 and opens the valve of the fuel feed pipe
411, thereby supplying fuel. Also, supply of a

25 predetermined amount of the fuel to the fuel reforming
portion 210a is started.

Here, the fuel pack 20C may be formed of a



WO 02/ 059993 PCT/JP02/ 00426 178 material that generation of a chlorinated
organi ¢ conpound (dioxin group; polychlorinated dibenzoparadi oxi ne,

pol ychl orwpameshods benzof uran) or hydrochl oric gas, a har #CulIPeausance
such as heavy 5 netal, or an environnental pollutant is small or

restricted even if artificial heating/incineration or chemcal treatnent
and the like is carried out. Moreover, as e power generation fuel used in
the power supply system according to this enbodinment, it is 10 possible
to excellently apply a fuel which can not be a pollutant with respect to

the natural enyifonrent pavendic the fuele nack 206 hadg 1 farel for

power generation charge rein s discarded int

landfilled and | ﬂd‘f‘(%hi%i ™ %%d ,ng) 1o iR whi ch can generate
i gh "ener

the electrical enérgy with the conversion efficiency in the

fuel cell portdone 2R afiithe oW, GRNEI AR SR L FusReCidd cal |y, a

| i qui d conpound having al cohol such as nethanol, ethanol, butanol or the

like, or a gas RHAHMAHE ) as HyracardigsiGase &ubh H MRidw et her,
i sobut ane, natural gas (LPG or the like, or hydrogen gas and others. In

addi tion5 al t hawgtalgardyomndieoxiide rgesrerzal g lilutante isepatadtll @y portion 17
is emtted through the 25 discharge hole 14d in the above-descri bed
enbodi ment  as reiwniidbiedrleGer83,f cartbiofi o aoxilde tisng /He cAlvsordiderbyr t he
car bon di oxi de absorption portion 404 fromthe
chemical treatment and the like is carried out.
Moreover, as the power generation fuel used in the
power supply system according to this embodiment, it is
10 possible to excellently apply a fuel which can not be
a pollutant with respect to the natural environment
even 1f the fuel pack 20C having the fuel for power
generation charged therein is discarded in the natural
world or landfilled and leaks into air, soil and water,
15 and which can generate the electrical energy with the
high energy conversion efficiency in the fuel cell
portion 210b of the power generation module 10,
specifically, a liquid compound having alcohol such as
methanol, ethanol, butanol or the like, or a gas
20 compound such as hydrocarbon gas, e.g., dimethyl ether,
isobutane, natural gas (LPG) or the like, or hydrogen
gas and others.
In addition, although carbon dioxide generated in
the separation portion 17 is emitted through the
25 discharge hole 14d in the above-described embodiment

as shown in FIG. 83, carbon dioxide may be absorbed by

the carbon dioxide absorption portion 404 from the



WO 02/ 059993 PCT/JP02/ 00426 179 separation portion 17 through the carbon
di oxi de |eading pipe 415 as shown in FIG 52. In such a power supply
system swp@e/0s49e3 by- product is hardly discharged to thePcutBIX@®426 he
power supply systemis 5 particularly effective as a power supply for a
device such that the power supply systemis attached in a closed space so
as not leak gas for exanple, as with a w+g§t watch having a water proof
function. Additionally, although the absorbent charged 10 portion 402 is
constituted by the cal cium carbonate <collection portion 405 and the carbon

di oxi e absor pt o, por 1) 4, 404 hai g, 6alg1 UROXLAS LD NS 1

above-descri be

di ment?, e carbon i de" " absorption pofiion 404 may

nave cal of um hydsaxi de fd et otk alh gl CuRaKi de and: ol umexide ey

be provided as a water

as to a nodificald
absorption portion

sorption portion. Description e given

YPePeRP R M N 93 W ppRydioxi de HH-die carbon dioxide

4 ;according to the present 20 invention wll now be

described with defeienged tio Rie Adsidese théd keowamesusind, |d ke drefias ence
nunerals are given to the structures equal to those in the foregoing
enbodi ners, thesebylicihgptlyyshfeorivamdd iagowdel suexipy afmat i0rdevilee power
supply system according 25 to this enbodinent is generally constituted by a
fuel pack 20Msad nthat pove rpgene ratpwly fmest€ ued )atcherlget it herein and a
power generation nodule 10 which is

a closed space so as not leak gas for example, as with

a wrist watch having a waterproof function.

Additionally, although the absorbent charged

10 portion 402 is constituted by the calcium carbonate

collection portion 405 and the carbon dioxide

absorption portion 404 having calcium oxide in the

above-described embodiment, the carbon dioxide

absorption portion 404 may have calcium hydroxide

15 instead of calcium oxide, and calcium oxide may be

provided as a water absorption portion.

Description will now be given as to a modification

when applying calcium hydroxide to the carbon dioxide

absorption portion 404 according to the present

20 invention will now be described with reference to

FIG.

53. Here, like names and like reference numerals

are given to the structures equal to those in the

25

foregoing embodiment, thereby simplifying or omitting
their explanation. The power supply system according
to this embodiment is generally constituted by a fuel
pack 20M having a power dgeneration fuel (fuel) charged

therein and a power generation module 10 which is



WO 02/ 059993 PCT/ JP02/ 00426 180 detachably connected to the fuel pack 20M
generates the electrical energy (power generation) by using the fuel

suppl i ed wooeniosdees f uel pack 20M or the like. To the fuelPCpaek/@aM are
provi ded a fuel charged portion 401, 5 an absorbent charged portion 402, a
by- product charged portion 403, an I/F portion 30E connected to these
charged portions 401 to 403, or the like. Z;: rther, as simlar to the power
supply systemshown in FIG 47, the poweiL generati on nodule 10 is
constituted by a sub 10 power supply portion 11, a power generation portion
12, an operation control portion 13, an O#fegﬁ contr ol ortion 14, a

start-up cont r ctSRFAIFRNY 190PRECRE de th iRRF Dot P FeRF AL S M at i on
portion 17 and tht_rers. 5 As shogﬁ in FlI GS._54A to .54C, the fuel 1{) ck 20M
i ncl udes a fuelejg%% rgle%alpl)oﬁ?%?y4 Wi PG T M e gral FS RS S 1% age
b whi ch j Lot bent ti 402,
and & by- produarEriieS o B4 LAk o 4R G "R RRIOIPES. DO e of

t heti i i i t i th
Fuel char ged: porte P T B e Aings b ARET toh oo Bins on L "

by-producs  chagged, ROFdd 0N HB-3EE SEPRI G egh50 é%}{/‘%ré&u@@ dHaksbg Wi th
each other, thereby providing the structure with 25 the high sealing

property. The ahseribentdchargeds ppriden 4023 dmcagtesst &d ces bare £ oxi de
absorption portion 404 containing
charged portions 401 to 403, or the like. Further, as
similar to the power supply system shown in FIG. 47,
the power generation module 10 is constituted by a sub

10 power supply portion 11, a power generation portion 12,
an operation control portion 13, an output control
portion 14, a start-up control portion 15, a voltage
monitoring portion 16, a separation portion 17 and
others.

15 As shown in FIGS. 54A to 54C, the fuel pack 20M
includes a fuel charged portion 401 having an
integrally formed storage bag which can vary without
restraint, an absorbent charged portion 402, and a
by-product charged portion 403. The fuel pack 20M is

20 formed of synthetic resin having the biodegradable
property or the like, and the fuel charged portion 401,
the absorbent charged portion 402 and the by-product
charged portion 403 are separated so as not to be mixed
with each other, thereby providing the structure with

25 the high sealing property.

The absorbent charged portion 402 includes:

a carbon dioxide absorption portion 404 containing



WO 02/ 059993 PCT/JP02/ 00426 181 cal ci um hydroxi de; a cal ci um car bonat e
collection portion 405, and a water absorption portion 406 containing

cal ci um owDde/059Pbe car bon di oxi de absorption portion 404PC3/Jaey@emnt to
the calcium5 carbonate collection portion 405 and the water absorption
portion 406 so as to cone into contact therewith, and selectively
elimnates only carbon dioxide gas from_the hydrogen (H2) - carbon di oxide

(C02) m xed gas (first gas) generated by m cal 10 transformation of the
fuel led fromthe fuel charged portion 401 in the fuel reformng portion
210a. SpeC|f|caII onI when t he fu? gack 20M i con icted with the
power generatlﬁﬁ SYPFOXLAE/ f Pr SF &é §éﬁ@P8? 8 FRLLRETEEBI reforning
portion 210a is | 5 froma m xed eadi n i pe 412 a g el i m nates
carbon  di oxi d@ e%&gn A0S ERA Fi FSt gagP RFBE 1 OtnEOLEEoRd s  havi ng

s ¥gge?og??}e(v@va%%)t%r1%l oF BT ORpBrTESn 406C 50 EaRor bR oxi e (Ca(Or) 2)

applied to the Q%Qloﬁ'géFQEoﬁb%@@pE'ogdg c%%@“téoﬂhéeE%ﬁEhﬁﬁ,y

elimnates car oxi d romthe m xe e reaction indicated by

the reacti on CQ%E%%%bt%Q%@Hu%&tﬁ%h pG%tQGH)4%5+a§@2t§€C&§térH20 (9) 25
Cal ci um hydroxide (Ca(OH)2) is a very inexpensive substance. Furthernore,

carbon di oxi de aakea¥iRg PBarsonuiorg sbhese tsubshaneasodeesthet require
condi tions, for
therewith, and selectively eliminates only carbon
dioxide gas from the hydrogen (Hp) - carbon dioxide
(CO2) mixed gas (first gas) generated by chemical

10 transformation of the fuel led from the fuel charged
portion 401 in the fuel reforming portion 210a.
Specifically, only when the fuel pack 20M is connected
with the power generation module 10, the first gas
generated in the fuel reforming portion 210a is led

15 from a mixed gas leading pipe 412 and eliminates carbon
dioxide (CO») from the first gas. Also, the second gas
having hydrogen gas (Hy) and water which can be the
by-product as main components is fed to the water
absorption portion 406.

20 Calcium hydroxide (Ca(OH))) applied to the carbon
dioxide absorption portion 404 selectively eliminates
carbon dioxide from the mixed gas by the reaction
indicated by the reaction chemical equation (9).

Ca(OH)» + COp — CaCO3z + H»O = (9)

25 Calcium hydroxide (Ca(OH)j) is a very inexpensive

substance. Furthermore, carbon dioxide absorbing means

using these substances does not require conditions, for



WO 02/ 059993 PCT/JP02/ 00426 182 exanple, a high tenperature or a high
pressure when absorbing the carbon di oxide gas (C02). Therefore, by using
such subswarnems99es a car bon di oxi de absorbent and ot her s pcrhleoXeseté pack
20M according to this enbodinment 5 can be inexpensively manufactured in
smal | size. Although cal cium carbonate (CaC03) generated by the reaction

i ndi cated by the reaction chem cal equat'é)f (9) is accompdated in the

cal cium carbonate collection portion 405, 7t is a substance which is not
10 harnful to human bodies or the natural environnent. Also, it does not
generateaharnful i S dIS n. the n%tlfllral wor | d,

ub
Pandt i1 1 ed or BEARE, aﬁgeg}}extgerﬁpferat&ar& Yo havglql Fi e e e,
cal ci um hydr oxi q)es&rb Gd&g“cca%f %Xci% %%gl q%”c?‘ ded 5ﬁ ftor} ut 1
&t d y,

adversely affecting't envi ronrre art er dent Si rice % he

reaction indi Ca&seﬁgbysuérhesdk%ﬂfatﬂéé% calgerg ARt A AN dD)adsH e toseider m ¢

reaction, the carbon dioxi de absorption portion 404 may be constituted to

suppl y heat, genairatred WHd aksorfidion R0 Lcsarben 1 edide ddddigent
| at er - descri bed fuel reformng portion 210a or the like. As a result, the

energy Wilizajdromeefiiatmineyi il hewpoisrrcsupplih sywilamsiaecording to
this enbodi nent can be inproved. Here, although water is generated when the
carbon 25 di oxi de ghkOrdoegit <dldhen caatlomatiox{teC@hsagpiemteddrti on 404
absorbs carbon dioxide, the water absorption portion 406 absorbs water in
t he second gas the reactlon indicated by the reaction chemical
equation (9) is accommodated in the calcium carbonate
collection portion 405, it is a substance which is not
10 harmful to human bodies or the natural environment.
Also, it does not generate a harmful substance even if
it is discarded in the natural world, landfilled or
burned. Thus, the fuel pack 20M having calcium oxide,
calcium hydroxide or calcium carbonate can be discarded
15 without adversely affecting the environment after use.
Incidentally, since the reaction indicated by
the reaction chemical equation (9) is the exothermic
reaction, the carbon dioxide absorption portion 404 may
be constituted to supply heat generated with absorption
20 of carbon dioxide to the later—described fuel reforming
portion 210a or the like. As a result, the energy
utilization efficiency of the power supply system
according to this embodiment can be improved.
Here, although water i1s generated when the carbon
25 dioxide absorbent of the carbon dioxide absorption

portion 404 absorbs carbon dioxide, the water

absorption portion 406 absorbs water in the second gas



WO 02/ 059993 PCT/ JP02/ 00426 183 fromthe carbon dioxide absorption portion
404 through a water/hydrogen gas noving pipe 413 by the reaction

i ndi cat edwby20k®93 eacti on chem cal equation (10). Theref eceJrod@4zat er
absorption portion 406 can absorb 5 water generated in the carbon dioxide
absorption portion 404 and a surplus of water used for the chem cal
reaction with carbon rmonoxide in the fuel,ggeformng portion 210a. CaO +
H2O -p Ca (OH) 2 (10) 10 As a result, t%e third gas fed fromthe water
absorption portion 406 through the hydrogen gas feed pipe 414 can be

hydr ogen of i 9 SORGEOTLALLGN. o Adh g caLEI ULl Qxi ey genes RLEd bt he

equation (10) can unction” as € ‘car bon” di‘oxl sorption 404.

15 A shown In e StAydbeabsorbeniychangad. postionA0Zszconstitut ed

by the carbon oxi de apsorption portion ng cal ci um hydr oxi de

and the water ghsorptdOnoPorhd 0Pe406i SOt M calghtpnoxide. in the
initial state. However, the chem cal 20 reaction of "cal cium oxide, calcium

hydr oxi de and T €é £ EAT OO AL BF 0£1886kSot Toi heo FENGHh onedl @skledpso@hnd at
| ast the absorbent charged portion 402 is substantially constituted by the

carbon di®xi de watbsorpéhora ped t 110ntdddcamrisbi hei ool & udib carponat e 25
col l ection portion 405 containing calciumcarbonate. Since the cubic
vol ume per nol péricedmi40d aedbonsiteplss |af gextehamsedhafonftival ci um oxi de,
the chemical reaction with carbon monoxide in the fuel
reforming portion 210a.
Ca0O + Hp0 — Ca(OH) o -+ (10)
10 As a result, the third gas fed from the water
absorption portion 406 through the hydrogen gas feed
pipe 414 can be hydrogen of high concentration, and
calcium hydroxide generated by the equation (10) can
function as the carbon dioxide absorption portion 404.
15 As shown in FIG. 54A, the absorbent charged
portion 402 is constituted by the carbon dioxide
absorption portion 404 containing calcium hydroxide and
the water absorption portion 406 containing calcium
oxide in the initial state. However, the chemical
20 reaction of calcium oxide, calcium hydroxide and
calcium carbonate proceeds in the mentioned order,
and at last the absorbent charged portion 402 is
substantially constituted by the carbon dioxide
absorption portion 404 and the calcium carbonate
25 collection portion 405 containing calcium carbonate.

Since the cubic volume per mol of calcium

carbonate is larger than that of calcium oxide, the



WO 02/ 059993 PCT/JP02/ 00426 184 cal cium carbonate coll ection portion 405
expands as calciumcarbonate is generated. Since the cubic volune per nol
of cal ci uwplhgdsoe3 de is |arger than that of cal ci um oxi deCcTuRe/@azédon

di oxi de absorption portion 5 404 tries to expand as cal ci um hydroxide is
generated. However, cal cium hydroxide transforns into cal cium carbonate
as described above, and the pron nent Eg psion can not be hence observed.
Furthernore, since the fuel FL is consuned in accordance with 10 progress
of the reaction in the fuel cell portion 210b and water generated in the

fuel cell POTion20b iapledelooievpter soll esti 09s noriion, 407, the

by- product charge por ion expands oug

absor bent charggg %éfg 402 %irgéégpgggjon & ﬁ%ﬁ s%g@%yléﬁﬂ@%%f to

the right side as t sorbent c portion 4 %

charged porti 0”?&9%@%%ﬁ%§§c§ﬁ@“ﬁg&ﬂoxf&@ i94BMhen Eltﬂ&nr%&&'&f‘

advances. Final as shown C, the fuel pack 20M

substantially wamﬁmml@ﬁl@a,thﬁea@ms&erkal@;bad@fe@b@@mw@n r@féht he
by- product charged portion 403 when the fuel FL is conpletely consuned. As

shown in Fl G 5404 tteisheed -ekpkedf ael cpbekur My d&amx bee r b | @ehanalted.
accommodated in the accommodation portion 409. In this state, the fuel 25
pack 20M can beiat¢wehedcibcite ppderxjéaeratnofomsiuleto 1€aldeiumhi s case,
the power supply systemcan be easily forned so as to have substantially
t he sane carbonate as described above, and the prominent
expansion can not be hence observed. Furthermore,
since the fuel FL is consumed in accordance with
10 progress of the reaction in the fuel cell portion 210b
and water generated in the fuel cell portion 210b is
fed to the water collection portion 407, the by-product
charged portion 403 expands.
Consequently, although the absorbent charged
15 portion 402 is arranged on the left side, it moves to
the right side as the absorbent charged portion 402 and
the by-product charged portion 403 expand as shown in
FIG. 54B when the reaction advances. Finally, as shown
in FIG. 54C, the fuel pack 20M is substantially
20 occupied by the absorbent charged portion 402 and the
by-product charged portion 403 when the fuel FL is
completely consumed. As shown in FIG. 51, the sheet-
like fuel pack 20M can be rolled and accommodated in
the accommodation portion 409. In this state, the fuel
25 pack 20M can be attached to the power generation module

10. 1In this case, the power supply system can be

easily formed so as to have substantially the same



WO 02/ 059993 PCT/JP02/ 00426 185 outside shape as that of a general - purpose
chemcal <cell as will be described |later. The volunetric capacity of the
fuel charwged2/op9rdi on 401 having the fuel FL charged ther @cm/Jpoe/aohs 5
initial state is substantially equal to that of the by-product charged
portion 403 when the fuel FL is conpletely consuned, whereas cal cium
carbonate generated when the fuel FL runs ﬁUt has the volunetric capacity
which is substantially twofold of that of ?Re 10 calciumoxide in the
initial state. Therefore, since the volunetric capacity of the fuel pack
20M when the fuel FL runs out is |larger than thﬁt of the fuel,K pack 20Min
the initial sta®RESi4e|NIRRIRF b2t 1O RIFHF2VAURITE € Yy of the

acconmodat i on porijon 409 15 .that.th ccomodati on portion 409 can be
substantially %t p?%d’“beft I ?%%Trjp%%‘i %ﬁ\fﬁhen the fuel FL runs out.

Car bon di oxi de separﬁﬁ&%yﬂéggrggp%%&nég%p&th%‘n f%g%gg%(%]pgegi schar ged

t hrough t he di scharge e absor be e’ car bon di oxi de

absor ption poré&g@&%&v @é&fﬁfie%‘tg%;ﬁ%%ie be &%a%c{;éj& éﬁ@ﬂ%{%nﬂgg&%m-

Mor eover, a par wat er separa _ separation por y be
supplied g0 the yapos1 efof N D0sEeRcih O POF tépmk RLOX @l o thes aqueous

25 shift reaction portion 210Y according to needs and conbined with carbon
nonoxi de. Al t haygho# b et Eia hs@rPbHOTo I ¢3 OMhAO6:hS fuel FL is
completely consumed, whereas calcium carbonate
generated when the fuel FL runs out has the volumetric
capacity which is substantially twofold of that of the
10 calcium oxide in the initial state. Therefore, since
the volumetric capacity of the fuel pack 20M when the
fuel FL runs out is larger than that of the fuel pack
20M in the initial state, it is preferable to set the
volumetric capacity of the accommodation portion 409 so
15 that the accommodation portion 409 can be substantially
occupied by the fuel pack 20M when the fuel FL runs
out.
Carbon dioxide separated by the separation portion
17 may be discharged through the discharge hole 14d,
20 or may be absorbed by the carbon dioxide absorption
portion 404 by providing a éarbon dioxide leading pipe
415. Moreover, a part of water separated by the
separation portion 17 may be supplied to the vapor
reforming reaction portion 210X and/or the aqueous
25 shift reaction portion 210Y according to needs and

combined with carbon monoxide.

Although the water absorption portion 406 is
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collection portion 403 in the enbodi nent shown in FIG 53, the water

absor pt i owopesnsdsen 406 contai ning cal ci um oxi de may al soPsenPe/@g26 he

wat er collection portion as shown in 5 FIG 55. The water absorption
portion 406 absorbs water fromthe carbon di oxi de absorption portion 404

t hrough the water/hydrogen gas noving pipg413 and al so absorbs water from
the separation portion 17 through the water |eaking pipe 416 of the I/F
portion 30N. 10 At this nmonment, the water absorption portion 406 of the

fuuel - hack 20N gy e, 8. BoLYBALE oL shuch hagLhent, 1Lo.addl Ligp, ogar bon

di oxi de i s absor carbon ~diroxi absorptron portio ia the

i xed gas | ealhag ;i pRcd LapbRiaUdR Lhewxapar piel 0al ngptegetban 15 portion

210X, the aqueous reaction portion 21 and the sel ect'ed oxidation

reaction portigps21p2ibn bbetiber aee rgnealadhaerhl cHAWe YRR deShaGe a
quantity of carbon dioxide generated in the aqueous shift reaction

portion 210Y amadsbheegekeskedhexidakironoleaetioh 28rpabhi 8 2h6Zni snsnal |,
carbon di oxi de may be absorbed fromthe m xed gas reforned in the vapor

reform ng rea@uicon5port Tae 2E@Xrbybsbeptavhopoditaxnhdd Oabsbesptben portion
404 containi ng cal cium oxi de through the m xed gas |eading pipe 412 as
shown in FI G béteHefeom hbe2bachobodidikddiedebabsptpbinopoparbnoA0404 of the
fuel pack 20P is connected with the vapor reform ng reaction portion 210X
t hrough the m %bgogab ltbadivagesi/pyosegepf gas moving pipe 413 and also

absorbs water from the separation portion 17 through
the water leaking pipe 416 of the I/F portion 30N.

10 At this moment, the water absorption portion 406 of the
fuel pack 20N may be a polymeric moisture absorbent.

In addition, carbon dioxide is absorbed by the
carbon dioxide absorption portion 404 via the mixed gas
leaking pipe 412 through the vapor reforming reaction

15 portion 210X, the aqueous shift reaction portion 210Y
and the selected oxidation reaction portion 210Z in the
foregoing embodiment. However, since a quantity of
carbon dioxide generated in the aqueous shift reaction
portion 210Y and the selected oxidation reaction

20 portion 210Z is small, carbon dioxide may be absorbed
from the mixed gas reformed in the vapor reforming
reaction portion 210X by the carbon dioxide absorption
portion 404 containing calcium oxide through the mixed
gas leading pipe 412 as shown in FIG. 56. Here, the

25 carbon dioxide absorption portion 404 of the fuel pack
20P is connected with the vapor reforming reaction

portion 210X through the mixed gas leading pipe 412 of



WO 02/ 059993 PCT/JP02/ 00426 187 the I/F portion 30P, and al so connected
with the aqueous shift reaction portion 210Y through the hydrogen gas
feed pi pew0Db4/0599P3 hough the carbon di oxi de absorpti on porPCiraro2@®426absor bs
carbon di oxi de 5 anong hydrogen, carbon di oxide, a snmall anount of water
and a small anount of carbon nonoxide fed fromvapor reformng reaction
portion 210X, the carbon dioxide absorpgkﬁn portion 404 is not restricted
to cal cium oxide and cal ci um hydroxi de rfay be used. In case of 10 cal ci um
hydr oxi de, water generated by absorbing carbon dioxide may be utilized for
conbi nati on mﬁ% MONOXI in_the eous shi f.t n portion

210Y. !ncident&ﬁf@? ggofﬁﬁgnna htFﬂ@aﬁﬁgﬁuﬁngﬁggege3@%@?%5% by the
separation porggggaﬁg gﬁéfger%%%ﬁq% %ggﬁggggugqO%Stggguggsﬁﬁgrge hol e 14d,

and a carbon di e | eading  pipé e provi at the carbon

di oxi de absorggggﬁgggrbggnf%%@'%@%e@q§gnb aahen g exide. ,Addi tional ly,

cal ci um hydr ox y be applied’to the <carbon di"oxi de absorption portion

404 in place ofi2Qi6al GbdE-RXiide:. ﬁlo&ttib)ins 40@S b sdFbshewrvon bhexiaé, the
fuel pack 20Q may be provided with the water absorption portion 406 in

order tosabsor hméakehydeaeeal edaonheliogadbonadisaxilde aabs@rpbiforapett i on
404. The water absorption portion 406 contains cal cium oxide and is 25
connected to thedcar banidi exiode takforpirbon monbixdaed@4d throoughpolre
wat er / hydrogen gas noving pipe 413. Also, it is connected to the aqueous
shift reactionrgdotindng reaction portion 210X, the carbon dioxide
absorption portion 404 is not restricted to calcium
oxide and calcium hydroxide may be used. In case of
10 calcium hydroxide, water generated by absorbing carbon
dioxide may be utilized for combination with carbon
monoxide in the aqueous shift reaction portion 210Y.
Incidentally, at this moment, carbon dioxide separated
by the separation portion 17 may be discharged through
15 the discharge hole 14d, and a carbon dioxide leading
pipe 415 may be provided so that the carbon dioxide
absorption portion 404 can absorb carbon dioxide.
Additionally, calcium hydroxide may be applied to the
carbon dioxide absorption portion 404 in place of
20 calcium oxide. 1In this case, as shown in FIG. 57, the
fuel pack 200 may be provided with the water absorption
portion 406 in order to absorb water generated in the
carbon dioxide absorption portion 404. The water
absorption portion 406 contains calcium oxide and is
25 connected to the carbon dioxide absorption portion 404

through the water/hydrogen gas moving pipe 413. Also,

it is connected to the aqueous shift reaction portion



WO 02/ 059993 PCT/JP02/00426 188 210Y through the hydrogen gas feed pipe
414 of the I/F portion 30Q Carbon dioxide separated by the separation
portion WO omeyobe di scharged through the di scharge hol e P¢u/Jr&/@azh t he
carbon di oxi de | eading pi pe 415 may be provided so that the carbon dioxide
absorption portion 404 can absorb carbon dioxide. Further, a part of water
separated by the separation portion 17 e supplied to the vapor
reform ng reaction portion 210X and/or the 10 aqueous shift reaction
portion 210Y according to needs and conbined with carbon nonoxide.

Alth h th Loxi ' [ 04 . i i,th I
2 part of the PO FOFOLANG ool SH Z108% A erhe BPodang erBodhEnt . i1
may be 15 conn?g@@ng %@Qq plurality of elenents of the fuel reformng

portion 210a, respectively. A nodification of the carbon dioxide

absorption portion aGeeIdH RY &4 dd Ne RS YyIeR isibatddi FOWSRR 1on
descri bed hereinafter wth reference to FIG "'58. 20 The fuel pack 20R

includes a fuell7chargeed pakthenget0hramgabsdebentschhdig@etoner tizgn 402 and
a water collection portion 403, and is connected with an I/F portion 30R

provi ded5wi t h ankduehef eadbpnpelidkl dea lidaddihg piixed 448s ragatiengrpivieed2l, a
first hydrogen gas feed 25 pipe 422, a second m xed gas | eading pi pe 423, a
second hydrogewn gastfsbe gepbot24iioxide mihswirpdd ogaporeddnng 04picee 425, a
hydr ogen gas feed pi pe 414 and a water
absorb carbon dioxide. Further, a part of water
separated by the separation portion 17 may be supplied
to the vapor reforming reaction portion 210X and/or the
10 aqueous shift reaction portion 210Y according to needs
and combined with carbon monoxide.
Although the carbon dioxide absorption portion 404
is connected with only a part of the fuel reforming
portion 210a in the foregoing embodiment, it may be
15 connected with a plurality of elements of the fuel
reforming portion 210a, respectively. A modification
of the carbon dioxide absorption portion according to
the present invention will now be described hereinafter
with reference to FIG. 58.
20 The fuel pack 20R includes a fuel charged portion
401, an absorbent charged portion 402 and a water
collection portion 403, and is connected with an I/F
portion 30R provided with a fuel feed pipe 411, a first
mixed gas leading pipe 421, a first hydrogen gas feed
25 pipe 422, a second mixed gas leading pipe 423, a second

hydrogen gas feed pipe 424, a third mixed gas leading

pipe 425, a hydrogen gas feed pipe 414 and a water



WO 02/ 059993 PCT/JP02/ 00426 189 | eading pipe 416. The absorbent charged
portion 402 has a calcium carbonate collection portion 405, a water

col | ecti owoO oposPDN 406 contai ni ng cal ci um oxi de, a first pcarp@no4% di oxi de
absorption portion 404A, a second carbon di oxi de absorption portion 404B
and a carbon dioxide absorption portion 404C. The cal ci um carbonate
collection portion 405 is vacant in the ig'§ial state, and the first
carbon di oxi de absorption portion 404A 1 he second carbon di oxi de
absorption portion 404B and the carbon di oxi de absorption portion 404C
respectively contain a required m ninum anount of cal cium oxide. The first
carbon di oxi de HAHMR RIPSHH G on 404A is connected with the vapor

reform ng reaction rtiqn 5 210X through the fi m xed I eadi ng

pi pe 421 used for |e 3 ?QFS%E%ﬁ%%g%&§§%ﬁﬂn{§2ﬂqﬁfH@ ™ carbon

di oxide or the like d al.so. _gonnect Wt e eqQus ift. .reaction

portion 210Y t h?%r{})gchnatatgee %aollrslsetéto oyr%j oogrgtnl\@gnarshOgs’gec—f1 S“%%ee 42(53.Sl Ogl second
d M gh dihe

car bon di oxi de absorpt i g %ﬁ%@%ﬁ@é%%ﬁﬁp%ﬁ@

reform ng reaction portion roug e second m xe gasa1ea8|ng pi pe
423 used 5 for |eading thesduped0as S04 GArRbH eddn generated in

the aqueous shift reaction portion 210Y, 25 and al so connected with the
sel ect ed oxi datd ik IRAGH 2y p P I 212 40upughl theseeandiidragen gas

feed pipe 424.
absorption portion 404C. The calcium carbonate
collection portion 405 is vacant in the initial state,
and the first carbon dioxide absorption portion 404A,

10 the second carbon dioxide absorption portion 404B and
the carbon dioxide absorption portion 404C respectively
contain a required minimum amount of calcium oxide.

The first carbon dioxide absorption portion 404A
is connected with the vapor reforming reaction portion

15 210X through the first mixed gas leading pipe 421 used
for leading the first mixed gas containing hydrogen,
carbon dioxide or the like, and also connected with the
aqueous shift reaction portion 210Y through the first
hydrogen gas feed pipe 422.

20 The second carbon dioxide absorption portion 404B
is connected with the vapor reforming reaction portion
210Y through the second mixed gas leading pipe 423 used
for leading the mixed gas containing carbon dioxide
generated in the aqueous shift reaction portion 210Y,

25 and also connected with the selected oxidation reaction

portion 210Z through the second hydrogen gas feed

pipe 424.
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portion 404C is connected with the selected oxidation reaction portion
2102 t hr osgh2aswbi rd gas | eadi ng pi pe 425 used for |eadi mgTiRE/00426ed gas
contai ni ng carbon di oxide 5 generated in the sel ected oxidation reaction
portion 2102, and al so connected with the water absorption portion 406

t hrough t he wat er/ hydrogen gas noving pi 413. In the first carbon

di oxi de absorption portion 10 404A, the second carbon di oxi de absorption
portion 404B and the third carbon di oxi de absorption portion 404C,

cal ci um hydroxi de regcts..wth carbon di oxi de gontained .in the m gas
and cal ci um car bonat ?st}b]erngr% lé]%[?n urt Hey r?t%?seo,r%ta < Lprﬁ%%lr%n q&g“di S
supplied to the; 15 . ¢ i g I i . i 05...ln the water
absorption port:lL%nccif1 fcdt::ga{a[ g’?luér%n?@dereo%ﬁc#e&rceteda%sl%%lﬁ%m%%rtlgdglner ated in
the first carbog,digx d8 EOSYURIUG 2 PH TP Y A4 d: GONd canhon

di oxi de absorpﬂ?%n portion 404B éﬁg ?he:ﬁhigﬁicarg%ﬁ' |§§ﬁ%€iabsorption 20
portion 404C, apsh crdLd iy Rl ond e8] | fa DanaatiedngThepb sl Sidindydr oxi de
is supplied to the first carbon dioxide absorption portion 404A, the
second cay bon ghroxdaeedmhbisoryid afe poritd D o4 iavrd ddwe-tiud boarion

di oxi de absorption portion 404C. There is al nost on 25 cal cium oxi de of the
wat er absor pti dhl @y tareh A0 whemed ] fwigih Flha westeoutabsoddiel fruel char ged

portion 401, and the absorbent charged portion 402 is set in such a
portion 406 through the water/hydrogen gas moving

pipe 413.
In the first carbon dioxide absorption portion

10 4047, the second carbon dioxide absorption portion 404B
and the third carbon dioxide absorption portion 404C,
calcium hydroxide reacts with carbon dioxide contained
in the mixed gas and calcium carbonate is generated.
Furthermore, calcium carbonate is supplied to the

15 calcium carbonate collection portion 405. 1In the water
absorption portion 406, calcium hydroxide reacts with
water generated in the first carbon dioxide absorption
portion 404A, the second carbon dioxide absorption
portion 404B and the third carbon dioxide absorption

20 portion 404C, and calcium hydroxide is generated.
Then, calcium hydroxide is supplied to the first carbon
dioxide absorption portion 404A, the second carbon
dioxide absorption portion 404B and the third carbon
dioxide absorption portion 404C. There is almost on

25 calcium oxide of the water absorption portion 406 when
the fuel FL runs out in the fuel charged portion 401,

and the absorbent charged portion 402 is set in such a
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cal cium carbonate collection portion 405 occupies a |large part of the

i nsi de ofwpDhe/nsdsdr bent charged portion 402. Carbon di oxi eeTgemaoated by
the separation portion 5 17 may be di scharged t hrough the discharge hol e
14d, and the carbon di oxi de | eading pipe 415 nmay be provided so that the
carbon di oxi de absorption portion 404 canlgfbsorb car bon di oxi de.
Furthernore, a part of water separated by the separation portion 17 may be
supplied 10 to the vapor reform ng reaction portion 210X and/or the

aqueous shift reaction rtion,.210Y accaordin needs, ..and caonbined with
car bon nonoxi dg}a%%&}ﬁ% The Wat e?arcbcoé}afdceecg)l éogthpeorciai on 405 ar‘Fayorba(;%e
omtted, and t - ti.0 rti 0 e r [ ng pipe
36 15 mmy be comeereirT PEBCOER dhiy Sl e ar A

embodi ment s, al LRongh o he, AbsAdienin Chat b UL 0N 0B ANd/ o he wat er

collection portion 403 Ts integrally constituted with the fuel charged

portion 401, a cutofézline ek A ovided petweasedhendugl haraad

portion 401 and the absorbent charged portion 402 and/or the water
col l ecti an portiDm#pIosadidmiaridr absarbgntticharigethafany tHade 4024 ,and/ or

the water collection portion 403 can be cut off fromthe fuel charged
portion 401 anda2b tdhesceadsth dir:siath lofadirey froiey ol g renbded mendsided
al t hough the absorbent charged portion 402 is provided to the fuel
so that the carbon dioxide absorption portion 404 can
absorb carbon dioxide. Furthermore, a part of water
separated by the separation portion 17 may be supplied
10 to the vapor reforming reaction portion 210X and/or the
aqueous shift reaction portion 210Y according to needs
and combined with carbon monoxide. Moreover, the water
collection portion 403 may be omitted, and the water
absorption portion 406 and the water ieading pipe 416
15 may be connected to each other.

In each of the foregoing embodiments, although
the absorbent charged portion 402 and/or the water
collection portion 403 is integrally constituted with
the fuel charged portion 401, a cutoff line may be

- 20 provided between the fuel charged portion 401 and the
absorbent charged portion 402 and/or the water
collection portion 403 so that the absorbent charged
portion 402 and/or the water collection portion 403 can
be cut off from the fuel charged portion 401 and

25 discarded.
In each of the foregoing embodiments, although the

absorbent charged portion 402 is provided to the fuel
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generation nodule 10 if a quantity of cal cium carbonate to be generated
i s sufficwenelsy9siral | . <Resi dual Quantity Detecting MeansPCH/IRes00d26al
guantity detecting neans for the power generation fuel applicable to the
power supply system according to each of the foregoing enbodi nents wl |
now be described with reference to the d{ﬁ%‘ ngs. FIG 59 is a bl ock

di agram showi ng an enbodi nent 10 of resi guantity detecting neans
applicable to the power supply systemaccording to the present invention.

Further, FIG 60 is i ew sho u eration state of the power
supply system é??c‘H?deY 1o rﬁﬁgé%%b’ﬁﬂﬁ%f% rg %P © POV \ﬁ%ﬁd\ﬂ

st eady operatian t e. of the u stem acc ng. to thls
enbodi nment ; dncﬁlg %@ Jelfv‘?e(\g\llls é CD%)lé/lu p%ar% |on s?daotg) %f the

power suppl y s énrgé’gn%tc%g flé nigufglcfé}&@lfon vm rrent Here, as simlar to the

second to four nent s escri pt be given as to 20 the case

where predeterm ned kl@égigﬁgloauéﬁtp&i}l]ﬁé@gctg@&vy@gglngpe power supply
system and the device to he power supply systemis connected. It

i's, howewver, possibkesi@uabphyait st Usd et imy Whe&hs afyr SpieSi gdwer
notification is not carried out between the power 25 supply system and the

devi ce (struct uenshoon NFhde app I Stalendoth NMend )povrelt t Mespiy esydtidoe
reference nunerals denote structures equivalent to those in each
according to each of the foregoing embodiments will now
be described with reference to the drawings.
FIG. 59 is a block diagram showing an embodiment
10 of residual quantity detecting means applicable to the
power supply system according to the present invention.
Further, FIG. 60 is a view showing a start-up operation
state of the power supply system according to this
embodiment; FIG. 61, a view showing a steady operation
15 state.of the power supply system according to this
embodiment; and FIG. 62, a view showing a stop
operation state of the power supply system according to
this embodiment. Here, as similar to the second to
fourth embodiments, description will be given as to
20 the case where predetermined information is notified
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
notification is not carried out between the power
25 supply system and the device (structure shown in the
first embodiment). Furthermore, like reference

numerals denote structures equivalent to those in each



WO 02/ 059993 PCT/JP02/ 00426 193 of the foregoing enbodi ments, thereby
sinplifying or omtting their explanation. As shown in FIG 59, in the
power gerwpaiosmeo3 nodul e 10F, the fuel pack 20F and the | PETE®BOYG0826 30F 5
havi ng the structure and function equivalent to those in each of the
above-descri bed enbodi nents, the fuel residual quantity detecting neans
applicable to the power supply systemaccording to the present invention
has a structure in which a residual quanﬁfﬁg detection 10 portion 18 for
detecting an anount of the power generation fuel FL remaining in the fuel

pack 20F (residual quantity) and_ oufputting its residual . guantit
det ecti on si gn&lf t56% FETGIEES Sﬂﬁ%¥%H4%ﬂts'thFFﬁhyi§lp? &P@é8r¥o t he

i nside of any of .the 15 power generati.on nmodul e 10F, the I/F portion 30F
and the fuel PR 5%&%5 %%?'iﬁ?t

of°"t'he power generation nodul e 10F).

The residual quantity, detecti. ti 8 i,s U ting an anount
of the power genera#%%ﬁﬁ¥ﬁ§}JgE ’r%ﬁ%ﬁﬁﬁlﬁ;ﬁ %ﬁﬁﬁgfgﬁgﬁg%gng OF. For
exanpl e, when lhEge td fuely Hod snehanged /it dhe ilwelzogack  20F
inthe liquid s Z?@?ynggs?%%§|‘%%a tity of ?ﬁ% pome/ generéfﬁon fuel FL

i s detectsed by 1pd0Rtd A dtecithaue £ ABRIUCONMG @ iviaQWirt tevethofe the
fuel 25 by an optical sensor or the like or a technique for neasuring a

change in attenyatdh off the ld@hte{dHsBriNGd lealdor)inehiteh) Hae Fasded
t hrough the fuel. Then, a
residual quantity detecting means applicable to the
power supply system according to the present invention
has a structure in which a residual quantity detection
10 portion 18 for detecting an amount of the power
generation fuel FL remaining in the fuel pack 20F
(residual quantity) and outputting its residual
quantity detection signal to the operation control
portion 13 is provided to the inside of any of the
15 power generation module 10F, the I/F portion 30F and
the fuel pack 20F (here, inside of the power generation
module 10F).
The residual quantity detection portion 18 is used
for detecting an amount of the power generation fuel FL
20 remaining in the fuel pack 20F. For example, when the
power dgeneration 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 technique for measuring a liquid level of the fuel
25 by an optical sensor or the like or a technigue for
measuring a change in attenuation of the light (dimming

ratio) which has passed through the fuel. Then, a
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fuel FL detected by the residual quantity detection portion 18 1is

out put t edwD®20b®9Dper ati on control portion 13 as a resi duCTgeexioisey
detection signal. Based on the 5 residual quantity detection signal, the
operation control portion 13 outputs an operation control signal for
controlling the operation state in the poygy generation portion 12 to the
out put control portion 14, and outputs infoérmation concerning a residual
gquantity 10 of the power generation fuel to the controller CNT contained

n the device DVG.shio| Solg,pe noted ihal,, the resi gual, auant iy detection

portion 18 is iven ri'c po €S power™ supply portion
11 every tine t k F. hawi t r gener.at.| f uel , FL
char ged Fherein&?EégE%%Pgﬁ 3%%5”%%%593% ra%Egﬁya%g%n nﬁ%ﬁﬁ% Qbﬁ aﬁ' t he
I/'F portion 30Fis bArhie:OVES ShPRbYe SYEL S byt AL SHoh: g Strdiciure, the
operation control equivalent to that” in the second enbodi nent nenti oned

above (including r29i&hel casenthief edd hecOnes adi @ LontEled o Rend i 1 st
enbodi ment is sinultaneously executed in parallel) can be basically

applied, &and anrepedail oquawnt tpldéiderent signdhj stiesrhgsh rentorsuch as
descri bed bel ow can be applied in addition to the above control. 25 At
first, in the stantrop ppethtn o ioutihet Dvar abper apbratc¢ont delscridyedl | n
connection with the first and second enbodi ments (see FIGS. 27 and 34),
when t he for controlling the operation state in the power
generation portion 12 to the output control portion 14,
and outputs information concerning a residual quantity
10 of the power generation fuel to the controller CNT
contained in the device DVC. It is to be noted that
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
15 generation fuel FL charged therein is coupled with the
power generation module 10F and the I/F portion 30F.
In the power supply system having such a
structure, the operation control equivalent to that
in the second embodiment mentioned above (including
20 the case where the operation control in the first
embodiment is simultaneously executed in parallel) can
be basically applied, and an operation control inherent
to this embodiment such as described below can be
applied in addition to the above control.
25 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
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change in voltage of the supply electric power through the voltage

noni t or i MyopensI9eh 16 or when it receives |load drive inf@®@CEFAPIW4WhiIi ch S
notified fromthe controller 5 CNT contained in the device DVC and requests
electric power supply, the operation control portion 13 nakes reference
to the residual quantity detection signal,qdfdromthe residual quantity
detection portion 18 and rmakes judgnent "upon whet her the power generation
fuel 10 FL whose anmount is enough for normally starting up the power

generation portign 42 ennl s fetorethe, -0petation f ok QULPYLLI Ng to the
the"o 1 gna or

start-up controP  5ortion peration control Si starting up

t he power geneQQ%%%%ep%%tk%% %%gﬁgﬁegae§%g&c0&0§%g4khr%%gﬁﬂ§ cthe operation

control portion et erm nes e power “generation havi ng a

sufficient amut JRAWIELAmd Berlidht 18P OPehakl At hidiRes ReWRr
generation portion I2 remains 1n the fuel pack 20F based on the residual

quantity detectdrQRcSiigiFRIrmadQ drNehaRer alsl 8Bt tolf el then cbatexecetes the
start-up operation (steps S104 to S106 or S204 to S206) described in

connecti gn W t tNThecalieMendd rist tore seedre D¥Thedidreriquegaenerdkesrtike | oad
drive electric power by the power generation portion 12, and supplies the
25 predet er m nedwsupEuprdapakbiide toparatiiba dewitce 1DYOrtdort B8 oghes hand, as
shown in FIG 60, when the operation control portion 13 determ nes that
t he power reference to the residual quantity detection signal
from the residual quantity detection portion 18 and
makes judgment upon whether the power generation fuel
10 FL. whose amount is enough for normally starting up
the power generation portion 12 remains before the
operation for outputting to the start-up control
portion 15 the operation control signal for starting up
the power generation portion 12 (steps S104 or S204).
15 When the operation control portion 13 determines
that the power generation fuel having a sufficient
amount required for the start-up operation for the
power generation portion 12 remains in the fuel pack
20F based on the residual quantity detection signal,
20 the operation 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
embodiment, generates the load drive electric power by
the power generation portion 12, and supplies the
25 predetermined supply capability to the device DVC.

On the other hand, as shown in FIG. 60, when the

operation control portion 13 determines that the power
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required for

the start-up operation remains in the fuel

the resi dwelo2qsmnt ity detection signal (when it detects @RCTEBIXN9ALG
gquantity error), the operation 5 control portion 13 notifies the controller

CNT in the device DVC of a start-up error signal based on the residual

quantity error

termnal portion ELXx. As a result, the con

DVC 10 user of

repl eni shnent
operation in t
first or secon

havi ng a sufficient anount
pack 20F based on

as the power generation op§§ation i nformation through the

roller CNT can notify a device

i nformation concerning the residual quantity error and urge

"ol ot Shrent . B HSOner Qo AR ORI A U, ke L Ty

gener n fue er nor e,

operation contr (3 Aol 3 LAMn SEAHEM 18l YU theydasi dual
quantity detecgg%ﬁﬁpsigﬁgﬁ (resi&hal quanfiﬁé) deteéiéh tﬁ%ough thélzo

residual quantijty fdetaald on RYIGEN fhadid W dddes ey ughrdthied er m nal

portion ELx the controller CNT in the device DVC of a residual quantity

e steady

S e e e I R A Y

t he

informatison sigprlrEUQbES AN 18 sigEd fereiny Pty lier WNT it htheact ual

residual quantity data itself, a residual 25 quantity ratio or electric

power can be ouiguitdeedV® oft e Cmtir-oid evr N Cigmtadi edbddh drhecldevi ce DVC
as power generation operation information.

10

15

20

25

residual quantity error as the power generation
operation 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 processing such as
replacement of the power supply system or replenishment
of the power generation fuel.

Furthermore, in the steady operation in the
overall operation described in connection with the
first or second embodiment (see FIGS. 27 and 34), as
shown in FIG. 61, the operation control portion 13 can
sequentially monitor the residual quantity detection
signal (residual quantity) detected through the
residual quantity detection portion 18, and notifies
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 actual residual quantity data itself, a residual
gquantity ratio or electric power can be outputted to
the controller CNT contained in the device DVC as power

generation operation information.



WO 02/ 059993 PCT/ JP02/ 00426 197 As shown in FIG 61, the operation control
portion 13 may output to the output control portion 14, for exanple, an
oper at i orwomwsob3 si gnal for controlling an anount of el e®CTiJeO2@EY
generation in the power 5 generation portion 12 in accordance with a
residual quantity of the power generation fuel FL detected through the
residual quantity detection portion 18, ust an ampunt of the power
generation fuel supplied to the power genération portion 12 so as to be
reduced 10 as a residual quantity of the power generation fuel FL is
decreased, and contr

| the | oad i lectric power _(substanti al a
vol tage of the suppl Se?%%???%npg ¥66§Up Ef;8p$5§fh%nd%%?€5g£>.t?%§§%[ated
by th i tJ i me.
nsocunaty, CPESAEL RO (i QRe SEALE WALV AL, Hdd quant 1y
f th ' LNt u y. Ssume i me
onab o "G OrnEal OF dupoddl 4die QEToP Bhila EYELE R AT %Y

information signal abut CHRNGEd i MO| $ 588 Ok e SLPP! ¥ BlEeidi&, POV,
and notify a user of information urging replacenent of the power supply

syst em ors r epl eyérsdwraiion gfot P over igenesstdficd ugd th Therefane 1 f or
exanple, the function for notifying a device user of a residual 25
quantity of theyuwsbtitan betlexqaldentdonapet bdedfbaberl, dateartalit put
voltage fromthe power supply or a residual quantity of the cell, thereby
realizing the through the residual quantity detection portion 18,
adjust an amount of the power generation fuel supplied
to the power generation portion 12 so as to be reduced
10 as a residual quantity of the power generation fuel FL
is decreased, and control the load drive electric power
(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
15 time.

Consequently, the controller CNT can accurately
grasp a residual quantity of the power generation fuel
in the power supply system or an assumed time enabling
driving the device DVC based on a residual quantity

20 information signal or a change in voltage of the supply
electric power, and notify a user of information urging
replacement of the power supply system or replenishment
of the power generation fuel. Therefore, for example,
the function for notifying a device user of a residual

25 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



WO 02/ 059993 PCT/JP02/ 00426 198 use conformation substantially equival ent
to that in case of applying the general-purpose chemcal cell as the
oper at i ngweloeosrpx power of the device. In this steady op@catip@noswhen the
operation 5 control portion 13 detects a residual quantity error such as
sudden drop in a residual quantity of the power generation fuel FL from
the residual quantity detection portion 18 during the feedback control of
the supply electric power (load drive eIec?ric power generated by 10 the
power generation portion 12) as shown in FIG 62, the operation control
ortion 13 shuts off s |y, .of  the r_.generat.i fuel_tq.the .power
gener ation porUtSi o Cglﬁ“ tsjtoonpssUtrbr1setpa§)%lo laLrqug\é n"a‘eqp“gt‘|9‘—’lon'L nengcpelri'oa%hé—"gC oft the
power generati rtd ; i t caontirol_ portion
14 an operati o%ﬁté%%ﬁl&lﬁg %%%%ﬂo%ln%%ﬁeﬁtﬁlﬁﬁoﬁale%c lri‘—’lcsopovver
in the power generdidon AQY tdiktdic dhiidie POvBle GeALr&ALion  operation

i nformati on. Moreover, the operation control portion 13 stops heating by

the heater for facilifathing Q’Qea{cﬂﬁ &hetast 0hie, nesat et fleganeym@t i ng
hydrogen, and notifies through the term nal portion ELX the controller

CNT in tle devienid] gfomni @bn@ dtsdtop a sigiadudiasethmii gyhedesi dual
quantity error or stop of the operation in the power generation portion 12
as the 25 powersgsEnersatswidapetatd dm isnfrersietiadn.qusshtda el tthe tdwever
controller CNT can notify a device DVC user of information concerning stop
of the operati @werngiatiad fuel FL from the residual quantity detection
portion 18 during the feedback control of the supply
electric power (load drive electric power generated by
10 the power generation portion 12) as shown in FIG. 62,
the operation control portion 13 shuts off supply of
the power generation fuel to the power generation
portion 12 and stops the power generation operation of
the power generation portion 12 by outputting to the
15 output control portion 14 an operation control signal
for stopping generation of electric power in the power
generation portion 12, as the power generation
operation information. Moreover, the operation control
portion 13 stops heating by the heater for facilitating
20 the endoergic 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
the operation in the power generation portion 12 as the
25 power generation operation information. As a result,

the controller CNT can notify a device DVC user of

information concerning stop of the operation involved
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to take appropriate neasures for occurrence of leak or the like of the
power gerwpaiosneoduel FL fromthe fuel pack to the outsi adeTaPoxdee26power
supply system 301. 5 The structure of each block will now be described
concretely hereinafter. [Fifth Enbodinment] (A) Power Generation Mdule 10

Description will now be given as to a fif 10 enbodi nent of the power
generation nodul e applied to the power supply system according to the
present invention with reference to FIG 63. Here, like reference

nuner al s denot%)}structures EChl[Ji val ent, to_ those icp the f,i rsct eenbodi nment ,
| |

t hereby sinpli TEP%Hr%E%?ﬁﬁ tqQﬂ?.ﬁﬁﬁreﬁﬁaﬁkﬂ%ﬁ (ﬁ{geﬂ%§ p r generation
modul e | OG accor O%%Efa{é"ﬁeasg.{r%%g'n todc%&%oé}{ééuc{fdl 2k %%“%r%aé 'ﬁikem ch

i ncl ude: a sub supply p second power supply nmeans

constant |y aut Qonpus! ¥ gen e HES, i HHhRIM M <y ec!lf‘é:tfl’decl Rawer {second

el ectric power) by using the power generation fuel supplied fromthe fuel

pack 20G throughe thecdide ROf tih Rfe At P pstidn &p1at | east drive

el ectric power (controller electric power) for the controller CNT which is
contained in the devike £Meu@butoreciash tiolddie whVEmEHE Weaystiemad0l and

controls to drive the load LD (an el enent or a nodul e having various
ki nds of functionsciferethehasvireefddC) and
[Fifth Embodiment]
(A) Power Generation Module 10
Description will now be given as to a fifth
10 embodiment of the power generation module applied to
the power supply system according to the present
invention with reference to FIG. 63. Here, like
reference numerals denote structures equivalent to
those in the first embodiment, thereby simplifying or
15 omitting their explanation.
The power generation module 10G according to this
embodiment is configured to generally include: a sub
power supply portion (second power supply means) 11
which constantly autonomously generates predetermined
20 electric power (second electric power) by using the
power generation fuel 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
the controller CNT which is contained in the device DVC
25 connected to the power 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



WO 02/ 059993 PCT/ JP02/ 00426 200 operating electric power for the

| at er-descri bed operation control portion 13 which is provided in the
power gerwpariosaorodul e 10G an operation control porti oRCIZPdH081s
operates with electric power supplied 5 fromthe sub power supply portion
11 and controls the operation state of the entire power supply system 301;
a power generation portion (first power ?ﬁgply nmeans) 12 whi ch generates
predeterm ned electric power (first ele i c power) by using the power
generation 10 fuel supplied fromthe fuel pack 20G through the I/F portion
30G or a specific fuel cooponent extracted %Lonh %he ggmer.geaeration fuel ,
and outputs it ORETECIPGaSLeCEEAG BPWGE EPECEPPClBEREF CFSFLAPEFi ng vari ous
ki nds of functions &Ioad LE& gf th%.dev'ge QV cgnnec%%d %g 1% %Fe power
suppl y syst em 38FF2EA°BUFBRETCINPPI 8B LP ol TR wRi BROIGRE orE 5FC| east an
anount of the on_fuel t e pRLI .0t r generation
portion 12 andggw%%nggﬁggéﬁagg e g@%?igogémé# ?%EggtEgap%ﬁpgggEased on an

operation cont g%&t%anﬁb fhomnt Bge%gtge%%hoelee@&&@ PRkl @iph3icand a
start-up control portion 15 which controls at |east the power generation

portion 2 so gsohothbi Ehof pemetheupbandbyrivde 19 the coperatkoRnaDde
capabl e of power generation based on an operation control signal fromthe

operation cont k@kera2opoktuge 3. theecapetrat poweeosuboll yperkicen 381;the
out put control portion 14 and the start-up control portion 15 according to
t hi s enbodi nent const igoutee generation portion (first power supply
means) 12 which generates predetermined electric power
(first electric power) by using the power generation
10 fuel supplied from the fuel pack 20G through the I/F
portion 30G or a specific fuel component extracted from
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
15 the power supply system 301; an output control portion
14 which controls at least an amount of the power
generation fuel to be supplied to the power generation
portion 12 and/or an amount of electric power to be
supplied based on an operation control signal from the
20 operation control portion 13; and a start-up control
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 operation control signal from the operation control
25 portion 13. The operation control portion 13, the
output control portion 14 and the start-up control

portion 15 according to this embodiment constitute
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i nvention. The power generation nodule 10G has a structure in which a

resi dual Woanwswys det ecti on portion 18 for detecting an &00UR02/@H26 he
power generation fuel FL 5 remaining in the fuel pack 20G (residual
gquantity) and outputting its residual quantity detection signal to the
operation control portion 13 is provi dedg%%the i nsi de of any of the power
generation nodule 10G the |I/F portion or the fuel pack 20G (here,

i nside of 10 the power generation nodule 10G. That is, the power supply

system S0 acoarflng, S SIPAULIEN o Socoutiuned 0 b segpabl e of

outputting pre erm ned electric powe el"éctri ¢ power) to the

devi ce DVC connect edpyt ;%cﬂ?erl &%’ﬂtiscg'g%c%’dﬁestl% 301w t%&c%r}ﬁ]gg on

fuel supply or contro rom the outsi e system (ot

power_gener at | o el & cGuaine el AL 2081 ANGdie df A epedi on 30Q)
<Sub Power Supply Portion 11 in Fifth Enbodi mrent> 20 As shown in FIG 63,

the sub power S}&iﬁdtiﬁgjtérp%mollhtam itetk thovidie Jeawals taenermddionmdul e
according to this enbodinment is configured to constantly autononously
gener at e 5pr edetrInEineicheliec tihec fuaie hadks N d relsdetuallc quemi)t yequmid ed f or
the start-up 25 operation of the power supply system 301 by using the
physi cal or chenitaltEimer gyt sofrasdielypdweruagerianatdedrectfivel Hlgnsuppid ed from
the fuel pack 20G In addition,
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
10 the power generation module 10G).
That is, the power supply system 301 according
to this embodiment is configured to be capable of
outputting predetermined electric power (load drive
electric power) to the device DVC connected to the
15 power supply system 301 without depending on fuel
supply or control from the outside of the system (other
than the power generation module 10G, the fuel pack 20G
and the I/F portion 30G).
<Sub Power Supply Portion 11 in Fifth Embodiment>
20 As shown in FIG. 63, the sub power supply portion
11 applied to the power generation module according
to this embodiment is configured to constantly
autonomously generate predetermined electric power
(second electric power) required for the start-up
25 operation of the power supply system 301 by using the

physical or chemical energy of the power generation

fuel FL supplied from the fuel pack 20G. In addition,
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by: drive electric power (controller electric power) for the controller
which is woneasasesl in the device DVC and controls its driPC@/JBo2i0a26

el ectric power El which is 5 constantly supplied as the operating electric
power for the operation control portion 13 for controlling the operation
state of the entire power generation nmodubg, | OG and the residual quantity
detection portion 18 for detecting a residual quantity of the power
generation 10 fuel FL charged in the fuel pack 20G and electric power E2

A Fon PP 84 Pl AR 8, oL Bl ERpta gl parid of o, (LR pover

generat|on pOI’tIOI’] 1 |nc u 1ng on Struc

start-up cont rée)JI g Tel ) %v;le‘ir a{@m}ltag dé@éc%ﬁéﬂeldftfﬁ' 15 portion

18 as start-up ectric “‘power el ectric rent) at the tine of
starting up the.fowes)gengiat ofs il £ QG i trils dov P& ke dat the

el ectric power which can be the operating electric power for the residual

quantity detectéitROrd i ofs 1P 2 Ny e conddgtrepdebersuppldred af t er
starting up the power generation nodule | OG by the start-up control

portion 15 as vdstamitly i Susehtédnd yeisaippertkirAs @l eonct @tpvaty utimir e of
the sub power supply portion 11, for exanple, one utilizing the 25
el ect rocheni cal theantént irsi ngon heo bavert igeneratfan cédnieto Flirgydpld ed from
the fuel pack 20G (fuel cell) or one utilizing the thermal energy involved
by the operation state of the entire power generation module
10G and the residual gquantity detection portion 18 for
detecting a residual quantity of the power generation
10 fuel FL charged in the fuel pack 20G; and electric
power E2 which is supplied to at least the output
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
15 portion 18 as start-up electric power (voltage/electric
current) at the time of starting up the power
generation module 10G. It is to be noted that the
electric power which can be the operating electric
power for the residual quantity detection portion 18
20 may be configured to be supplied after starting up the
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
portion 11, for example, one utilizing the
25 electrochemical reaction using the power generation

fuel FL supplied from the fuel pack 206G (fuel cell) or

one utilizing the thermal energy involved by the
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difference power generation) can be excellently applied. Al so,
possi bl e WO 0993 one utilizing the dynam c energy convePSITOROZ®EION Or

the like for generating electric 5 power by rotating the power generator by

using a charging pressure for the power generation fuel

FL cha

it is

rged in the

fuel pack 20G or a gas pressure generatqg%ﬁy evaporation of the fuel (gas
g

turbi ne power generation), one capturin

e el ectron generated from 10

met abol i sm (phot osynt hesi s, aspiration or the |ike) by mcrobes using the

power generati Oc,f}:ﬁg algg)t i'él‘ E%ﬁb%ﬁ%&%ﬁlc Ge acc):ft ST (itteim ?elr%%glrdeio %@.Cftggynr \e;gl?:nv erting

it into electriT wer i"ochem cal™ power ‘gener

vibration ener gy produssd Lot hef bl denandkealy Laihecone

ssure i

fuel FL based e charging ‘pressure or e ga

Fing t he

S%eng%ation
0 éléctric

power by utilijzd Rgddie 1R iddCiapta ikl eatinanAgRethG !d%‘é?&iico%ne(r}é‘ézbrati on
power generation), one utilizing discharge froma unit of electri"c power
storing means siiveasidh acIaeandar rreelli ddadrepenehange) feqrec;%zﬁ%fﬁm tor,
perform ng e
power gemer ati @owar blye reltadtihigc theweiowest @fdnRg aeand secendary cel |,
capacitor or the like) and emtting (discharging) it, or the like. 25
<Overal | Oper ata arhaofgifidf folr eErstmoel Mot *HEh@ooear aldneopariatn duedf the power

one storing electric power generated by each structure

supply system having the above-described structure wll

now be

FL charged in the fuel pack 20G or a gas pressure

generated by evaporation of the fuel (gas turbine power

generation), one capturing the electron generated from

10 metabolism (photosynthesis, aspiration or the like) by

microbes using the power generation fuel FL as a source

of nutrition and directly converting it into electric

power (biochemical power generation), one converting

the vibration energy produced from the fluid energy of

15 the power generation fuel FL based on the charging

pressure or the gas pressure into electric power by

utilizing the principle of electromagnetic induction

(vibration power generation), one utilizing discharge

from a unit of electric power storing means such as

20 a secondary cell (battery charger) or a capacitor,

one storing electric power generated by each structure

performing the power generation in the electric power

storing means (secondary cell, capacitor or the like)

and emitting (discharging) it, or the like.

25 <Overall Operation of Fifth Embodiment>

The overall operation of the power supply system

having the above-described structure will

now be
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FIG 64 is a flowhart show ng a schematic operation of the power supply
system Hepoe2/051exscription will be given while appropri at @Cy/Jrekionzs 5

reference to the structure of the above-described power

supply system

(FIG 63). As showmn in FIG 64, the power supply system 301 having the
above-descri bed structure is controlled tQO?generaIIy execute: an initial

operation (steps 5101 and 10 S102) for supp
FL charged in the fuel pack 20 to the power generation

ying the power generation fuel

nodul e 10 and

constantly contéﬁc?%ﬁé%%ﬁﬁg@{%é@&ea&d out Lgét'lr%ﬂ ctric power (second

el ectric power) e operating e

ctric wer

and t he

controller 15 e'eCtﬁi@-pQ@ﬁ%%i?of§%8§¥§?€fg55W§H péyséﬂéﬁéfﬁkzll; a

start-up operation (steps suppfying t

e power generation

fuel FL charged,ddydhesn foel cPackodd- taid e, Rayeregenaiatd on portion 12
based on a residual quantity of the power gerieration fuel in 20 the fuel

pack 20 and driyes@fidhech oadlihhé rtfi\h@n devi ce afdesp @ik
e

outputting electric power (first

gepefatimg and
ectric power) which can be | oad drive

el ectric 5 powerrzeBersdreasdytopeiat $orudisinspso 5110 tab&Sid-3Jedaribeatljpsidmg an
anount of the power generation fuel FL 25 supplied to the power generation
portion 12 baseshiply asy®iserdudFIGuadiiity of the power generation fuel and

the drive state of the |oad LD, and perform ng feedback

As shown in FIG. 64, the power supply system 301

having the above-described structure is controlled to

generally execute: an initial operation (steps S101 and

10 $102) for supplying the power generation fuel FL

charged in the fuel pack 20 to the power generation

module 10 and constantly continuously generating and

outputting electric power (second electric power) which

can be the operating electric power and the controller

15 electric power in the sub power supply portion 11;

a start-up operation (steps S103 to S106) for

supplying the power generation fuel FL charged in the

fuel pack 20 to the power generation portion 12 based

on a residual quantity of the power generation fuel in

20 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 operation (steps S109 to S113) for

adjusting an amount of the power generation fuel FL

25 supplied to the power generation portion 12 based on

a residual quantity of the power generation fuel and

the drive state of the load LD, and performing feedback
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el ectric power according to the drive state of the |oad LD, and a stop
oper ati orwQIREPIBL14 to S116) for shutting off supply offCrlieoy@weEr
generation fuel FL to the power generation 5 portion 12 based on stop of
the | oad LD and stopping generation of electric power. As a result, the
power supply system applicable even in %%ngisting device DVC can be
realized. (A) Initial Operation of Fifth odinent 10 At first, in the
initial operation, in the power supply systemin which the power

generation nodul e 10 nd the fu pack 20 are integr configured
through the | /9% |%ﬁr3§enﬁf n@é?@ﬁboﬁﬁgugﬁﬁpﬁfﬁ%§F &¢%o PO%Fﬁe fue
feed path of the I/ ion,30 t the tlne attachnment to the

dﬁVIge Itpe goﬁﬁ? 8&% L t|5ﬁe{| &C5&S |#5tﬁ§ #8@% Egkra ffoy Qﬁin ;
the tue €e %%é}gﬁﬁ&h é%@% Sﬁﬁ4bQQ?%qq%@O%og f%%%F%%.eoffe%gpgﬁg an

is automatical I'y supplie power “suppl power

generation nodylse 2(Q gw@§t ?&%&hon %u%heFiqup%W%rp%%%E]éeﬁ%%ekqgnll

at least electric pomer (second electric power) which™ can operating

el ectri c spover oo itdhe 1Qp%ra%teld0tam G Qlf ROt Il@adl%paa%dt heoghling el ectric
power (controller electric power) for the controller CNT 25 included in

the devi ce DVCJehecalitrananaifsle) cgenaiatriierand aAgonst-arlilly , Cenki poaus! y
outputted (only electric power which can be the operating electric power
for the supply system applicable even in an existing device DVC
can be realized.
(A) Initial Operation of Fifth Embodiment
10 At first, in the initial operation, in the power
supply system in which the power generation module 10
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
15 of, e.g., attachment to the device, the power
generation fuel charged in the 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 11 of the power dgeneration module
20 10 (step S101). In the sub power supply portion 11,
at least electric power (second electric power) which
can be the operating electric power for the operation
control portion 13 and the drive electric power
(controller electric power) for the controller CNT
25 included in the device DVC is autonomously generated
and constantly continuously outputted (only electric

power which can be the operating electric power for the
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residual quantity detection portion 18 is outputted until the power

supply sywpenis®Ixronnected to the device) (step S102). OnpPCchgra/deere hand,
in the power supply system5 configured in such a manner that the power
generation nodule 10 and the fuel pack 20 can be attached and detached

W thout restraint, by coupling the fuel # 20 to the power generation
nodul e 10 through the I/F portion 30, the Ieak prevention function of fuel
| eak 10 preventing neans provided to the fuel pack 20 is released, and the

pover gener at o Luel; shatged i o he Luels ack 30 muenl Uie fugl, feed

path by the ary phenoireno the
automatical ly i u r Vi i:gn f. the power
df%%ﬁ:g?%gﬁﬁﬁfi§ﬁ¥@eo PP 19! t%%y¥%wgr

generation nodule 10 (st n the sub power sup portion 11,

el ectric pover g fsecond, &l&CtId CRMRDAiChifanha @) |gash he2) .
operating electri¢c power and the controller electric power is autononously

generated and const ag | yh2 Gyt iHdeus|dh arP YRS (Qppl elLeddre pover
whi ch can be the operating electric power for the operation control

portion B3 and ddrefirastatlaln quashi id yhmageteactiat iy tdove rl yans radtijput t ed
until the power supply system is connected to the device) (step 5102). 25
As a result, tmedper dtd egmd dite duslotaiain 218 card be e teedieduaindquant i ty
detection portion 16 of the power generation nodule 10 becone operative
and noni tor thaetached without restraint, by coupling the fuel pack
20 to the power generation module 10 through the I/F
portion 30, the leak prevention function of fuel leak
10 preventing means provided to the fuel pack 20 is
released, and the power generation fuel charged in
the 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
15 11 of the power generation module 10 (step S101).
In the sub power supply portion 11, electric power
(second electric power) which can be at least the
operating electric power and the controller electric
power is autonomously generated and constantly
20 continuously 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 power supply system
is connected to the device) (step S102).
25 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
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and the residual quantity detection signal fromthe residual quantity

det ecti orwpaorosom 16. I n addition, when the power supplyPETEPE0IHZ
connected to the device DVC, 5 a part of electric power generated by the
sub power supply portion 11 is supplied to the controller CNT contained
in the device DVC as the controller elec% i.c power, and the controller CNT
is driven to control drive of the |oad B of the device DVC. Al so, the 10
operation control portion 13 of the power supply system 301 (power

generation nndg#eglg%%b% %E%&n%%lgg %Qﬁmfthlvn8§g% e 3 éggskggd drive

i nformati on. t ar era 1on o rrent equently, in

the start-up opecabign. gthelidy Jacderhoe DYE.usel gn the Lbkeqperform the

operation for driving an e ectrlc power supply request signa

requesting supplyn@fi +¢/ a%ttre'c%lga%br@lbhsae el egt LiggiRQWer ) wabhchnean be
the load drive el ectric power fof the operation control portlon 13 of the

power 20 gener abiveR EREWLE LY sitenOUlspubhadckteambheneorihallebvcENT as the
| oad drive information. Upon receiving the load drive information

i ndi catige of theavral bEgeleditsplapenent genpitted bl ghgh stbepbaemr na
portion Elx of the power supply system 301 (step S103), 25 the operation
control portiosubBlyakestrieherldnde tsopplésddual theanbntyoddea 6NTt he power
generation fuel FL based on the residual quantity detection signal
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
10 operation control portion 13 of the power supply system
301 (power dgeneration module 10) is informed of the
drive state as the load drive information.
(B) Start-up Operation of Fifth Embodiment
Subsequently, in the start-up operation, when a
15 device DVC user or the like performs the operation for
driving the load LD, an electric power supply request
signal requesting supply of electric power (first
electric power) which can be the load drive electric
power for the operation control portion 13 of the power
20 generation module 10 is outputted from the controller
CNT as the load drive information. Upon receiving
the load drive information indicative of the voltage
displacement inputted through the terminal portion
Elx of the power supply system 301 (step S103),
25 the operation control portion 13 makes reference to

residual quantity data of the poWer generation fuel

FL based on the residual quantity detection signal
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detection portion 16 and nakes judgnent upon whet her the power generation
fuel FL hwoiongsem anount capabl e of normally executing tIRETIPEX (04260
operation (step S104) presents or not, 5 before the start-up operation of
t he power generation nodule 10. Here, when an error is detected in the
residual quantity of the power generatioj,duel FL (for exanple, when the
residual quantity is zero), the operation 10 control portion 13 outputs
fuel residual quantity information concerning an error in the residual

guant1 1Y, 1o, e Sa0R STl e R S5 T lony e iy g, DYC

user of this ertro stops t r pération. and,
when it is 15 ' h ffi G hgeneratl f .
remains in the@?igﬁﬁ%g%%e 0§R¥§@E%%g#%¥§%ﬁﬂ%ﬁﬁgggthbgg??%h%%?%ﬁ%ﬁ%ﬁ% to

the start-up copfd0lpPorldioRy 13 A RRETEIH LN LYY Hrid19RAledeRiu SRy ti ng
the power generation portion (start-up) in the power generation 2

portion 12 (stemSHIRrt-Basehan e, opafa i1 490 H@lentisgnal fotgm t he
operation control portion 13, by supplying a part of electric power

generated by thefude powerstaiphyy Eddarichl dfo thke pauigautgetentatdlorpor ti on

14 and the 25 power generation portion 12 as the start-up electric power

(step S106), thedtlar tl-Qup control portion 15 supplies the power generation
fuel FL charged in

Here, when an error is detected in the residual
quantity of the power generation fuel FL (for example,
when the residual quantity is zero), the operation

10 control portion 13 outputs fuel residual quantity
information concerning an error in the residual
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

15 determined that the sufficient power generation fuel FL
remains in the fuel pack 20, the operation control
portion 13 outputs to the start-up control portion 15
an operation control signal for starting the power
generation portion (start-up) in the power generation

20 portion 12 (step S105).

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
portion 11 to the output control portion 14 and the

25 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
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portion 12 through the output control portion 14 and perforns the

oper at i orwbar/ogmper ati ng el ectric power (first electric poRdP)2/00a2ech can
be the |oad drive electric power and 5 outputting it to the device DVC
(load LD) (step S107). As a result, upon receiving the power generation
fuel, the power generation portion 12 is,ayutomatically started up in
response to a request for driving the load LD in the device DVC, and the
| oad drive electric 10 power consisting of a predeterm ned out put voltage

|5 Supplied Ther efore. the doad LR o3 e. SXGELanLY p il en uhi e

real i zing the ectric charac- stanti y equivalent to

that of the WS AGPYHROSHEATERHERY porkd dil Il Il ORRIAL L on,

t he operation contr portio may be configure ange in

vol tage of the RI&8CHIdh PAYRIgd]Bad 1Hd W LIEGHT ifhwdlOWeT)rFeRarRied by the
power generation portion 12 "and supplied to the device DVC as one of | oad

drive 20 informhian and Qutdit re ey todd endw gnalctdhid gafdeRg arldhat a
predeterm ned voltage is reached to the controller CNT of the device DVC.

Consequertt | y, kaggmhttomae Moliagthe alave cof Dvite (lesd diD)v e se@CiSILio )power ,
the present invention can be also excellently applied 25 as a power supply
to the device PMCeahandmglta stparctuaceiviiorg ddrt meiwdmgydartse adriione ftedt,e of
the load LD. (C) Steady Operation of Fifth Enbodi ment

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

10 power consisting of a predetermined output voltage is
supplied. Therefore, the load LD can be excellently
driven while realizing the electric power charac-
teristic substantially equivalent to that of the
general-purpose chemical cell.

15 In this start-up operation, the operation control
portion 13 may be configured to monitor a change in
voltage of the electric power (load drive electric
power) dgenerated by the power generation portion 12
and supplied to the device DVC as one of load drive

20 information and output a start-up end signal indicating
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,
the present invention can be also excellently applied

25 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



WO 02/ 059993 PCT/ JP02/ 00426 210 Then, in the steady operation after the
above- described start-up operation, as the overall control (voltage
control wwOh2os9yed for an output voltage of the | oad driweTgrexiontéc power
until the operation 5 control portion 13 shifts to the |ater-described stop
operation based on, e.g., stop of the load LD, the operation control
portion 13 constantly or periodically de%i ts a residual quantity
detection signal fromthe residual quant § detection portion 16 and
nonitors 10 residual quantity data of the power generation fuel FL (step
S109); nakes reference to a predeterm ned correlatron table in which the
correl ati on between at ?%srﬁﬁa?hﬁuéﬁﬁﬁgy BPefAkl powRft @EnE?ﬁt?Bﬂv?uel and
an out put voIt e i S, erm ned based on,the residual 15 quanti| dat a

(step FllQ) I e%ﬁ?t&ﬁé ??ﬁ?WFu%u?%%¥a bRt ofS purt i SRedal hnc Eﬁ%ﬁifn
control signa é9%%t%é)ntro Lng i %ﬁgrfmg ngoper Oﬁﬁpéﬁ gg?ynt of el ectric

power to be gen anDu of " p era i on) he " po Wer ¢ generatron

portion 12 varr [ C ?@Qc eq%¥ | t age
characteristic stg%g%(g{ %%Qtﬁgéggﬁwgf’r %%ghgggtgaéﬁgﬁﬁ%ﬁrelatron
table, the OperééhQPoP%f@ioﬂPOiﬁ' ORi 285 OLE P S Bo-OpPejaLipbeNitHy si gnal
for controlling in suchh 25 a manner that an output voltage of the 1oad

drive eIectrrcop@E@fl@Mt@wgé@doﬁroglghe poverogenes atboa Lopdehe 10 varies
whi | e denonstrating the out put voltage

operation control portion 13 constantly or periodically
detects a residual quantity detection signal from the
residual quantity detection portion 16 and monitors

10 residual quantity data of the power generation fuel FL
(step S109); makes reference to a predetermined
correlation table in which the correlation between
a residual quantity of the power generation fuel and
an output voltage is determined based on the residual

15 quantity data (step S110); and outputs to the output
control portion 14 an operation control signal for
controlling in such a manner that an amount of electric
power to be generated (amount of power generation) in
the power generation portion 12 varies in accordance

20 with a predetermined output voltage characteristic
(step S111).

Here, by making reference to the correlation

table, the operation control portion 13 outputs
an operation control signal for controlling in such

25 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
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a tendency of a voltage change with tinme in one type of general-purpose
chem cal wellk®s99pdr exanple, a nmanganese cell, an al kal i Pc&lIPQ2/@41put t on
type alkali 5 cell, a coin-shaped lithiumcell, and others). At this
nonent, the operation control portion 13 outputs to the controller CNT
included in the device DVC the actual resjgdual quantity data itself or a
residual quantity ratio or an estinmated réermaining tine, with which 10

el ectric power can be outputted, as fuel residual quantity information.

Based on the opcq{a%aircg?ercio&j{gle '.g%gllcﬁgtrocrg t t}.eor Q rm%%];eczn acoC%%]\r?%lrnc%orti on

13, the output TO portion usts ‘an anoun t he

generation 15 fyel, %%ig@%ﬂ%@a}ﬁqzﬁe gepeyat i oelo%rf“ on 12 (step

S112), and controls In er at an out put tage of the | oad

drive electric owsra1 SUPRIdLI arfihe 1dedice DG can g 13t £ 0 a voltage in
accordance with the aout put” vol tage characteri Bti o (stagg) 20 Sall3). As a

result, since thaguidue lt,ags efidhe daoad df inatireclyides snewar suppl i ed
fromthe power supply system 301 to the device DVC denonstrates a

t endency 5of chates, Wi tdo in-rehad alenitur adligt 2fd tdthageaner alatpuwhdese
chem cal cell, the existing residual 25 quantity notification function
t hat the contr oldmemiCGNTthe mgdamed am ddre: rabely ipeer V@ Has coenpuies dxcdlleent |y
oper at ed based on the output voltage or the fuel
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
10 electric power can be outputted, as fuel residual
quantity information.
Based on the operation control signal from the
operation control portion 13, the output control
portion 14 adjusts an amount of the power generation
15 fuel FL supplied to the power generation portion 12
(step S112), and controls in such a manner that an
output voltage of the load drive electric power
supplied to the device DVC can be set to a voltage in
accordance with the output voltage characteristic (step
20 S113). As a result, since the output voltage of the
load 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
general-purpose chemical cell, the existing residual
25 quantity notification function that the controller CNT

included in the device DVC has can be excellently

operated based on the output voltage or the fuel
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of the device DVC can be periodically or continuously infornmed of a

resi dual woanwnsewy3 of the cell or an estimated tine w th WwaoTrgRotdwe2d oad LD
can be driven. 5 Further, as the partial control for the output voltage of
the load drive eléctric power (individual voltage control), in addition to
t he above-described overall control, th eration control portion 13 may

receive a change in the output voltage of e load 10 drive electric power

supplied fromthe power generation portion 12 to the device DVC as | oad

drive information, gnd Oé‘l#%lfé%%gtlfrﬁgﬁr%tt%“&n,coa@}c{ o PLLIon bt Mvice

. r
operati on cont I’Oﬁ SI gnal I'ng an ‘anount™ o electritc power

(amount of po i i : qﬁﬂgr i portion
12 to be incrggg%cgeé(;aﬁ{ aﬁdéegé%%se%ﬁlg%gc%ad%a%ﬁg}?q?ﬂ The ﬁdpgj_& vol t age
of the load drj va &l GElT i SuPOMery G hBife S5 Wdhid) & sPredeleriifed

vol tage range (a fluctuation all owable range of the output voltage which

vari es i n accongance-withe thesoutpuiavdld ageiwediaracteristic in the
general - purpose chem cal cell nentioned above). As a result, the output

control portion 14 adjtishsr anag@nthdtpoftidhecqomwesl gemerieté adutfpied FL
supplied to the power generation portion 12 based on the operation control
25 signal fromudicgaperaf i tone cordd olr jpor talorcthS c advdhe( iddiediaad cont r ol
is executed so that the output voltage of the |oad drive electric power
supplied to thhevglesdagse control), in addition to the above-described
overall control, the operation control portion 13 may
receive a change in the output voltage of the load
10 drive electric power supplied from the power generation
portion 12 to the device DVC as load drive information
and output to the output control‘portion 14 an
operatién control signal for controlling an amount of
electric power (amount of power generation) generated
15 in the power generation portion 12 to be increased or
decreased in such a manner that the output voltage of
the load drive electric power can be set within a
predetermined voltage range (a fluctuation allowable
range of the output voltage which varies in accordance
20 with the output voltage characteristic in the general-
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
generation portion 12 based on the operation control
25 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
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voltage range. Therefore, even if the voltage of the load drive electric
power varwe24asm9310 a change in the drive state (|l oad staceprafoottve | oad
LD on the device 5 DVC side, it is possible to supply electric power
according to power consunption of the device DVC which varies with the
drive of the load LD. Furthernore, if th ive state of the load LD is
grasped by the controller CNT of the device DVC and 10 there is provided a
function for requesting supply of the electric power according to the
drive state th ower .suppl.y syst.em.si de,, the eration_caontrol portion
13 may, as the \{cht%aer bpea teltaIWl%:‘C oﬁ%eofdl%%vee_ Sﬁﬁl e‘\?glvtocai €95t the |oad
drive electricjgﬁﬁﬁg, I i 5 ri.c h re si gnal
fromthe controller %?se\é%ﬁjee’l %&fﬂdﬁﬁeﬂqeng%\@a%%o?}gﬁc eogt%gagi to the

out put control porfd k4 an REIAL LGNt tosiagr@{aﬁr?%rl $etdidg the

el ectric power generated in the power generation portio 2 to an out put

vol tage 20 accoFididGtatd ha JRAURSIte AS R HiRSUldad Rased, ahd RRviQperation
control signal fromthe operation control portion 13, the output control

portion B4 adj USts sinle,amBuils @loddiepower gananatdlertfrie] ddwexupplied to
the power generation portion 12, the control is carried out 25 in such a
manner that theouiplingdd ageveaf ddresungad ordrdfverhal etviice: oA wisiehpl | ed
to the device DVC can be set to a voltage according to the request, and
varies with the drive of the load LD.
Furthermore, i1f the drive state of the load ID is
grasped by the controller CNT of the device DVC and
10 there is provided a function for requesting supply of
the electric power according to the drive state the
power supply system side, the operation control portion
13 may, as the further partial control of the output
voltage of the load drive electric power, recelve
15 an electric power change request signal from the
controller CNT as the load drive information and output
to the output control portion 14 an operation control
signal for setting the electric power generated in
the power generation portion 12 to an output voltage
20 according to the request. As a result, 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 supplied to the
power generation portion 12, the control is carried out
25 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
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in accordance with the drive state (load state) of the I|oad LD on the
devi ce DwWeOommais999dTher ef ore, changes in the voltage of thecraae/@nieve

el ectric power involved 5 by variations in the drive state of the |oad LD
can be considerably suppressed and occurrence of operation errors in the
devi ce DVC can be held down. Here, descriozt)];t' on will be given as to the

out put voltage characteristic applied t e overall control 10 for the
out put voltage of the |load drive electric power nentioned above in detail.
FIG 65 is a characteristic view show ng changes in _the qutput voltage of
the power supplPPPEPRTd SR &IGEHHE POYE i§aé]n%@dish’é’rﬁl3\ﬁdt H%ime. Here, 15
description will be given o cchgqard'son in tthe el ectro tivg tt rce
characteri stic a5t Fheehdr® 0 ESEE Tenericds STAYS)ad £RE prior art

fuel cell whil oa%OEIrDo%rr{ gﬁtheel yde%k'en%g{cgsgr rlf:e &%Ktset}g)hstr%%taﬂégéofigg,heas

above- descri bed power suppl'y” system Town TR

to the output ald g8 . SharACtald s (shlveh idde.he: W dhen gsavie "1 1t

out put vol tage character or conveni ence of X nation) 1n the

power supply 5%3? &BAGRAHNG  Ghd S venadives (e 19dPD vaht 8ge is

controll ed so as to denonstrate a tendency of changes substantially

equi val ent to adriidRIGHIOf Aleesad thd ioRwfrdde ot pereelibage
i nvol ved by di scharge in the
errors in the device DVC can be held down.

Here, description will be given as to the output
voltage characteristic applied to the overall control

10 for the output voltage of the load drive electric power
mentioned above in detail.

FIG. 65 is a characteristic view showing changes
in the output voltage of the power supply system
according to this embodiment with time. Here,

15 description will be given on comparison in the
electromotive force characteristic between the general-
purpose chemical cell and the prior art fuel cell while
appropriately making reference to the structure of the
above~described power supply system (FIG. 63).

20 As shown in FIG. 65, as to the output voltage
characteristic (which will be written as the "first
output voltage characteristic Sa" for convenience of
explanation) in the power supply system according to
this embodiment, the output voltage is controlled so

25 as to demonstrate a tendency of changes substantially
equivalent to a tendency of changes with time of

the output voltage involved by discharge in the
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| east an anount of the power generation fuel FL to be supplied to the
power gerwpaioseoportion 12 by the output control porti oRCIAPIZ00eBNt Ol | ed
(set to be decreased) 5 so that power generation state in the power
generation portion 12 of the power generation nodul e 10 can be attenuated
in accordance with el apse of the tine gf%ved by di scharge (in other
words, a residual quantity of the I|qU|d in the fuel pack 20). 10
Specifically, in regard to the nmethod for controlling t he out put voltage

according to this ‘enbodi nent, as descri bed above, quantl%of t he power
generation fuelg¢ﬁﬁ¥%ﬁnﬁqﬁﬂﬂfqrFH?%#?%%IC%%kk ﬂWQQ;lﬁﬂr%ﬁ HetFY by the

residual quantit tec ortion 16,, and_its

det ecti on 'si gna?lx oy &%s@%tﬁ e AR ) T p@l‘ %iﬁjli% %Rrﬁrﬁp?fi/t ed to
t he operation control Qrtion 13, Fb re, res ant| t he power
gener gt ion fuel t%Ltl? S Ij)%%v%erner epaor%l%%gl;?cpa% 1@1%/ apse o1l‘o t he

ime i nvol ved 20, by, giensration of ele St foPoser (v the kp@w%cm@ti on

portion 12, and hence quantit power  generation fuel FL

and the '@psed 14 renfaspduite: ?&?&a@%r’i%@éﬂ@rﬁn %é f}?ov%flg ek 3 dhe

operation control portlon 13 is provided with a correlation table

having the firsérowdputs i tage whadacieid st LorSandh v Th ddre be
correlation between a residual quantity of the power

attenuated in accordance with elapse of the time
involved by discharge (in other words, a residual
quantity of the liquid fuel in the fuel pack 20).

10 Specifically, in regard to the method for
controlling the output voltage according to this
embodiment, as described above, a quantity of the power
generation fuel FL remaining in the fuel pack 20 is
first detected by the residual quantity detection

15 portion 16, and its residual quantity detection signal
is constantly (continuously) or periodically inputted
to the operation control portion 13. Here, a residual
quantity of the power generation fuel FL is, however,
reduced in accordance with elapse of the time involved

20 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

25 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
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is uniquely defined so as to correspond to a tendency of changes wth
time of tweoewspes voltage involved by discharge in the gemagrad/ooprsr pose
chem cal cell (a manganese cell, 5 an alkali cell, a button type al kali
cell, a coin- shaped lithiumcell and others). As a result, the operation
control portion 13 associates a residual ,ggantity of the power generation
fuel FL obtained by the residual quantity detection signal with el apse of
10 the tine involved by discharge, uniquely determ nes an output voltage

based on the chg%réqaecrtaecr.iosr{i g urﬁi‘ecﬁn(cf itrhset OQJLS%DQ%{% ‘yoqﬂ,ga%eli%h%g%%gﬁﬁi c Sa)

showmn in FIG ,and perforns adj ustmnent to supp

generation fuely Rl whose amount C%(}rée%}%q%iscq%gﬁ %d;e#g;ﬁiptgﬂo%a\ﬁ%letsage to

t he power generation portion 12. ni'ng the correl ation

bet ween a resi duall Guant id afe (R ditaWdl Rl Bnd 198 ot il crudldeage

nmeans the relationship that the an output voltage val ue or an output

el ectric pover Maltige 20O BSRORMESd Grbniesd duad 1 Quantdng 0fe schedaaver
generation fuel FL one on one as shown in FIG 4, and this is not

restricted to ofie deanstdaling odterdengype aflidiel adellges idudircat ed by a
curve as shown by the characteristic curve in FIG 65 but nmay be one which
25 varies in thehdrdn loftlalyr icErly sstd aitgtdrd)i ne.As Moresudrt, ddhet 0 an
out put of the general -purpose chemcal cell, since the displacenment of the
out put operation control portion 13 associates a residual
guantity of the power generation fuel FL obtained by
the residual quantity detection signal with elapse of
10 the time involved by discharde, uniquely determines
an output voltage based on the characteristic curve
(first output voltage characteristic Sa) shown in
FIG. 65, and performs adjustment so as to supply the
power generation fuel FL whose amount corresponds to
15 this output voltage to the power generation portion 12.
Here, uniguely defining the correlation between
a residual quantity of the liquid fuel and the output
voltage means the relationship that the an output
voltage value or an output electric power wvalue
20 corresponds to a residual quantity of the power
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. 65 but may be one which
25 varies in the form of a primary straight line.

Moreover, as to an output of the general-purpose

chemical cell, since the displacement of the output
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each capacity of, e.g., D to AAAA size batteries or a coin-shaped
battery, wbe2skmpe and di nension of the power supply systPremIaex®azi ng to
this enbodi mrent may conply with 5 the shape and di nensi on of the

general - purpose chemcal cell in conformty to the standards of the
gener al - purpose chemcal cell as wll be qgscribed | ater, and the
correlation table (output voltage char aét ristic) of the operation control

portion 13 10 may be set in such a manner that the output voltage

according to a residual .quantity qf the power .generation fuel FL accords
VRLERSS HibP BaCHRL AN OGPERAIREL ARt RESOUEARASTENt age

W th or approxi
di t t i ni d [ foli f hem_cal |l of 15 th
Sare type. ThePatored-roP ERalBrs, A7fr BPELEBIy oPt GhangEs SWPPRLI me of
h I t D_si |5 . I ' to th
prosent " 1 nventronery’ seress s TH cushscoll PR FuBY BhERroFSBbEY hanges

wth time of thgsatheauabediaul Rut yal! ag8odfnbht! e LLBakIgMptiye force of

any of various of chem™cal cells such as a ganese cel

accordi ng to Jk§eOkhhbel SneNkAmGed i0h fet@cvcﬁ@sgénakamgputr%s@ ne axis. That
is, as described above, although a residual 5 quantity of the power

generation fuekhehiaad thell apsednforfiethave the ekasaaedsr elfathen, this
rel ati onship does not have to necessarily match with the rel ationship
general-purpose chemical cell as will be described
later, and the correlation table (output voltage
characteristic) of the operation control portion 13
10 may be set in such a manner that the output voltage
according to a residual quantity of the power
generation fuel FL accords with or approximates to or
becomes analogical with the output voltage according to
the remaining duration of life of a chemical cell of
15 the same type. Therefore, for example, a trajectory of
changes with time 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 time of the attenuated output voltage
20 in the electromotive force of any of various kinds
of chemical cells 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
25 quantity of the power generation fuel FL and the lapsed
time have the close correlation, this relationship does

not have to necessarily match with the relationship
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general - purpose chemcal cell and the lapsed tinme in charge. Nanely, in
case of applogiorayos he fuel cell or the like as a structur@CofJPod@4oner
generation portion 12, 5 since there is a characteristic that the energy
conversion efficiency becones higher than that of the general-purpose

chem cal cell, the voltage may change (léT@?r) inunits of longer tinme than
that of the first output voltage characteristic Sa corresponding to 10 a
tendency of changes in voltage with tine in the general-purpose chem cal

I, i ndi d by, d I h Lstic Sb
FIG 65 Speci FRCARRY. & HAEHE™H: Fot aiepuroaoit ajeo tchiralcarretic Sa,
' h I Neg! f ' - I
e a Vol t age VB ERRE PP PAqir B T or P EneRPRg A G0t FagB ve e T s

time which is t L ) l: | n,t.h eRai.Qi n
duration of Iiﬁé%gg 6ng§ EEEE §? aggggﬁﬁgnggeagh%% %gg%dog gg%tgggeatgthis

moment is 20 detenmsed 2ar¥0F tHer Bowkl GenBresebnt PaktiBe 1pesi dual
guantity notification la is carried out when the controller CNT i ncl uded

in the device B¥gcdetgets ikhat chheaettbpuktyel tage ehet Baepgyer supply
system has reached the voltage VO. 25 On the other hand, in the second

out put vol t age cotlwaradber kestficiShcyabeuoineg hhaghea vbhbhagkawher aher esi dual
quantity of the power generation fuel FL is

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

10 a tendency 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. 65.

Specifically, in the first output voltage

characteristic Sa, assuming that the lower limit of

15 the operation guaranteed voltage range is a voltage Vg
and a time required for reaching the voltage Vg is Ty,
a time which is 1/2 of the time Tp, namely, the time
when the remaining duration of like becomes half is
determined as Tp_ 5 and a voltage at this moment is

20 determined as Vg_ 5. Here, it is preset that the
residual gquantity notification Ia is carried out when
the controller CNT included in the device DVC detects
that the output voltage of the power supply system has
reached the voltage Vg.

25 On the other hand, in the second output voltage

characteristic Sb, assuming that a voltage when a

residual quantity of the power generation fuel FL is
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the voltage VO of the chemcal cell and a tinme required to reach the

vol t age WI0I02/03993 a tine which is 1/2 of the time TO', mawaPry/ootstse ti nme
when the renaining duration of |ife 5 becones half is determ ned as TO.5'
and a voltage at this nonent is set to be equal to the voltage V0.5 of
the chemical cell. That is, an amnount of f;he power generation fuel FL to
be supplied or an anmount of oxygen or air ]to be 10 supplied set by the

out put control portion 14 is controlled in such a manner that the voltage

outputted from r%%ﬁ%%‘ﬁ'%rll%f@%ﬁ—? ii%n S_rg%dt&loe b%](c)&gﬁ%ga%?r %%J d%ﬁtag‘éa%:c ty of

t he power genel’s I rged-in the ecomes hal’f is

equal to the vold 398 wheh a2 Ja' dugl J4aRL! e f: e ol sebeampiive for ce

in the operation guaranteed voltage rang ~the general - purpose chemi cal
cel | becomes half) yand the i‘é‘)'ItrQ?Qela WheR aniesi dual; guant idhe ofipkhe power
ia

generation fuel FL7s substa ly zero is equal to the voltage when 20 a

residual quant igfaheafy,t he ety ot e ol ekt inA i &urepaicat iogn 1gwar ant eed
vol tage range of the general - purpose chemical cell is substantially zero.

As descrished abaemds reAses syt driecdiowsr T oS WIplands ystverbtageokdi ng to
this enbodinent is applied 25 as a power supply of the device DVC, when
t he out put voldhdge monieguieliys dettertn bed domsdd ton the exildizale Joamt otfy of the
power generation fuel FL reaches a
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
10 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
quantity of the power generation fuel FL charged in the
fuel pack 20 becomes half is equal to the voltage when
15 a residual quantity of the electromotive force in the
operation guaranteed voltage range of the general-
purpose chemical cell becomes half and the voltage
when a residual gquantity of the power generation fuel
FL is substantially zero 1s equal to the voltage when
20 a residual quantity of the electromotive force in the
operation guaranteed voltage 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
25 as a power supply of the device DVC, when the output

voltage uniquely determined based on a residual

quantity of the power generation fuel FL reaches a
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vol tage range of the device DVC irrespective of the | apsed tine involved
by di schawg@e2/os99e3 r esi dual quantity notification Ib for ®CgiJree/ovem acenent
or charge of the cell is carried out 5 by the device DVC, and this timng
does not have to match with the timng of the residual quantity
notification |a when using the general - p%%gpse chem cal «cell. Therefore,
the duration of life TO (point in tine at which the output voltage
becones below the lower |imt of the operation guaranteed voltage range of

the device DVC with redyction in the power generation fuel FL) of the
power supply sy&temI&cEs HanhﬁoOPﬁF§tléﬁbSH reRteGGe¥ordtdfavernes pé

”‘j ff‘eigé“ EJ‘; e BRI, bR 2k revkrsbiut b ErdCaRb bt %{Esﬁ%@w& y
Inci dental | y, eme%ir%%g%%?;%? SUEn ety Wlte oS! B F TR hudBe P20
mnutely divi dg‘}%‘?@ %gha@gﬁ@hlt% Ish%g ep%egg%eg%@;&a&'so%amleofbutf or

exanpl e, when sirdual quantity oor out restricting

detection to ey thehaekﬂl%ng)vwﬁe@n@ rtﬁs_lsdt@hlﬁga%@syn%ft theepuer _
generation fuel "FL becones half or substantially zero. 25 At any rate, it

is good enoughrmi@cselvian eukputmielyt age thehireBigubst dnknalily match with the
out put voltage according to a residual quantity of the electronotive
notification Ia when using the general-purpose chemical
cell.
Therefore, the duration of life Tp' (point in time
10 at which the output voltage becomes below the lower
limit of the operation guaranteed voltage range of the
device DVC with reduction in the power generation fuel
FL) of the power supply system according to this
embodiment does not have to be matched with the
15 duration of life Tg of the general-purpose chemical
cell, and a time-output voltage characteristic such
that a trajectory enlarged or decreased along the time
axis T is drawn can suffice. Incidentally, the
residual quantity detection portion 16 may detect
20 a minutely divided residual quantity of the power
generation fuel FL, for example, when a residual
quantity is 33% or 25% without restricting detection to
only the timing when a residual quantity of the power
generation fuel FL becomes half or substantially zero.
25 At any rate, it is good enough to set an output voltage
which substantially match with the output voltage

according to a residual quantity of the electromotive



WO 02/ 059993 PCT/JP02/ 00426 221 force of the chemcal cell. According to

t he power supply system having such an output voltage characteristic,

si nce t hewouwepst9s vol tage fromthe power supply system dePomgPoiod®x 5 a
tendency of changes with tinme equivalent to that of the general -purpose
chem cal cell when applied to the existing device DVC as the operating

el ectric power, when the existing resid quantity notification function
is excellently operated by detecting a c e 10 in this output voltage by
means of the controller CNT provided in the device DVC, a residual
quantity of the cell or an estimted time with which the device DVC can
be driven can BOLSEr idditdd 15°¥ . CdnGStdousl y  di spl ayed, or the residua

guantity notificati urgin 5 repl acenent or char of .the cell can be

Aeur at oty car r 1 ed ARAC T ey 1 SONE VPR vorsaige Ravds i<Thel ow

t he operation guaranteed vol.tage e..of .t devi_c i ched. In
0" PSS e e g e NG Lavten

addi tion, Rescr e power y system (power

generation modyl L) AGE ¥ MNEHD pdlllS KIRAY) Al drp ddiafliatadd n a smal |

space by applying m cr omachi ne na uring technique, reduced in

si ze and giei ght, and, copfj i edi hrdavea the i RuUtshde Share 1 tdiarers ons

equi val ent to those of 25 a commercially available chemcal cell, it is
possible to reald zpddie Qi conmatddl Idd) wWitdh tdip 1 ieemey el |y
avai | abl e chem cal cell in the outside

existing device DVC as the operating electric power,
when the existing residual quantity notification
function is excellently operated by detecting a change
10 in this output voltage by means of the controller CNT
provided in the device DVC, a residual quantity of the
cell or an estimated time with which the device DVC
can be driven can be periodically or continuously
displayed, or the residual quantity notification urging
15 replacement or charge of the cell can be accurately
carried out by the device DVC when a voltage which is
below the operation guaranteed voltage range of the
device DVC is reached.
In addition, as will be described, when the power
20 supply system (power generation module) according to
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
25 a commercially available chemical cell, it is possible
to realize the complete compatibility with the

commercially available chemical cell in the outside



WO 02/ 059993 PCT/JP02/ 00426 222 shape and the voltage characteristic, and
popul ari za- tion in an existing cell nmarket can be further facilitated. As
a resul t,weimosphe power supply system such as a fuel ceCir/Jrevionzs t he
high energy 5 utilization efficiency can be generalized without trouble in
pl ace of the existing chemcal cell having many problens in the

envi ronnental concerns or the energy ut?ézzation efficiency, the energy
resource can be effectively utilized whilé suppressing the influence 10
on the environnent. (D) Stop Operation of Fifth Enbodi nent Subsequently,
in the stop operation, when th operation.control, partion 13 receives the
load drive i nFOPRELESE CONCEPRIAG S Cop oF (EReSTosa RO SEBR)2 FLe 15
outputs to the.qutpyf, EBP%%?%FEQBIb%ﬂllﬁa??ﬁgp%%ﬁtb%nfu%%%%&0| si gnal for

st oppi ng generation of el ec power in power generation portion 12
(step S114). Based;enrthe operal iaruaent Kol 3l gpal EBFN%@ tsl&%F]&per ation

control portion 13, the output control 20 portion 14 shuts off supply of

the power genersisitem sh@ﬁ'aELatQu%hecﬁqwehagﬁﬁ%r%h%oﬂi@@!%hgﬂg%z (step
S115), stops the operation of the power generation portion 1 (step 5116)
and stops supphitiafizbheohoad fdeivecel eehr be geoeenlteectheridevute DVC. 25

Specifically, even though the feedback control is carried out in the
above- descri bedrstidddy iapeilaticon,t thkeerxtibeiapecacminadorteldl hporingon 13
conti nuously
many problems in the environmental concerns or the
energy utilization efficiency, the energy resource can
be effectively utilized while suppressing the influence
10 on the environment. |
(D) Stop Operation of Fifth Embodiment
Subsequently, in the stop operation, when the
operation control portion 13 receives the load drive
information concerning stop of the load LD (S108), it
15 outputs to the output control 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 from the
operation control portion 13, the output control
20 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.
25 Specifically, even though the feedback control is

carried out in the above-described steady operation,

when the operation control portion 13 continuously



WO 02/ 059993 PCT/JP02/ 00426 223 detects for a predetermned tine a state
that an output voltage of the |oad drive electric power supplied to the
devi ce Dweodewsmves from a predeterm ned voltage range, Po#/Jemvaté on
control portion 13 deals with the 5 output voltage error as |oad drive
information and outputs to the output control portion 14 an operation
control signal for stopping generation of f%ectric power in the power
generation portion 12. That is, when a ué% of the device DVC conducts 10
the operation for stopping the load LD or when the load is run out by,

e.g., renoving e power suppl stem 301 fromthe device DVC, even if
t he feedback cdjfﬁq:recchs oﬁm‘f h% Rl%lqueytfedfrm@@tqoitrﬁ“et e Sgiﬁtﬁttk\?g:l taﬁgé’ugfput@he

| oad drive el ectric power_ .w t.hin, a_predet.erm ned voltage 15.range is
carried out | n%tC leﬂ‘—’lagoegvoe- e}\légcrllooaéjd dsrgéfaedy/e leo%gerrla(i o <t %élpéo %]t %\%I t age

deviates from the RI&SELe D/\f&tcf’egﬂ_art(a)elréggfﬁn} gal“n%lxlae%edcedzrﬂi‘ﬁeeqe'v%ﬁttg power .

Theref ore, when the operation contr cont 1 nuously ects such

a state beyond . Rfedatie A ek tddrdt Saterdd nes ddhats thed ead LD of
the device DVC is stopped or ceased and stops the power generation

operati o i n t hganervaenafatd@or RY tigdy i Addidianaldibn Ween the
stopped state of the load 25 LD is grasped by the controller CNT of the
devi ce DVC anauthertss itso prioviddaghuer fasatincdn gort iequestamegpsireg ioh supply
of electric power to the power supply system
control signal for stopping generation of electric
power in the power generation portion 12.
That is, when a user of the device DVC conducts
10 the operation for stopping the load LD or when the load
is run out by, e.g., removing the power supply system
301 from the device DVC, even if the feedback control
or the like for setting the output voltage of the load
drive electric power within a predetermined voltage
15 range is carried out in the above-described steady
operation, the output voltage deviates from the preset
voltage range of the load drive electric power.
Therefore, when the operation control portion 13
continuously detects such a state beyond a predeter-
20 mined time, it determines that the load 1D 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
25 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



WO 02/ 059993 PCT/ JP02/ 00426 224 side, the operation control portion 13
receives an electric power stop request signal fromthe controller CNT as
t he | oad wWoIi0e®5999F or mati on and outputs to the output contcelypguotiéon 14 an
operation control signal 5 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 pome% eneration portion 12 is
automatically shut down with respect to s %% or the 10 like of the load LD
in the device DVC, the electric power characteristic substantially
equivalent to that of the ge eralwgﬁggose chemi cal  cell can be realized

whil e effici ent$y Londtii WFLHe: Yo RATOPT Vel e LT AR her, when
the residual quantity. detection ortion 16 detects a residual ntity
error such as SUUHEN T GUEH o9 5 FEe s Stlart Ty 'O (1 Povar=®
generation fuelofh .4 N, OPELAlgn SO IOl PALIPN 13 o [ OULAILAO the
out put control portion 14 ‘an 20 operation control 'signal™ Tor stopping

generation of SLEGLLCoRAT Jdriiten PONeL, AN AoLtion dizhase on a
a y

detection sign concerning the residual quantit error, stop the power

generation operati ok Ypidle POVEFat OSNeS Ald DI-HONd | Qilrel?, 1 ANh QY Ut r
information 25 concerning the residual quantity error to the controller

CNT i ncl uded i ngéherdemrceodMEs® 1hat a user of the device DVC can be
notified of this

As a result, since supply of the power generation
fuel is shut off and the power generation portion 12 is
automatically shut down with respect to stop or the

10 like of the load LD in the device DVC, the electric
power characteristic substantially equivalent to that
of the general-purpose chemical cell can be realized
while efficiently consuming the power generation
fuel FL.

15 Further, when the residual quantity detection
portion 16 detects a residual quantity error such as
sudden reduction in a residual quantity of the power
generation fuel FL, the operation control portion 13
may output to the output control portion 14 an

20 operation control signal for stopping generation of
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

25 concerning the residual quantity error to the
controller CNT included in the device DVC so that

a user of the device DVC can be notified of this
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to rapidly detect occurrence of the abnormal state such as |eak of the
power gerwpaiosneoduel FL fromthe fuel pack 20 to the outrsirdeoxmioszshe power
supply system 301 and informb5 a user of the device DVC to take appropriate
measures. As described above, according to the power supply system
according to this enbodinent, it is possh%%&eto control supply of electric
power which can be a predeterm ned drive r supply, stop of electric 10
power and adjustnent of an anount of electric power to be generated in
accordance with the drive state (load_ drive informg ), of the.load LD

i.on
connected to tHELTPRAEI@ppty Sy Hedhldnd F@siﬁﬂ?a?l%d&m ©#Pdthe  power
generation fuel [ FL without receivi supply of .15 the fuel or the.li from
Phe out st de. of AN HmRICU R oy SRR o R e & UEonde 2850 ey st om
whi ch has | ess hurde n the AR t but e.ver i nerg
conversion eff i%ee%coye%argteﬁleer%&\é\ﬂnderygl%ahiEIl')L'e fltrogﬂalt:ﬁzel 3réfgﬁle'ltlhgjgec%e%tor i)ﬁt(:)al

characteristic tﬁ%%@éﬁﬂ@é | Ve %Qleeg)th %réﬁ%te &f dhe agl%nqﬁ%loggﬁr pose

chem cal cell nsequently, 1n place of isting chemca

having many probleiir idF e eMilQNIRA &lo QQNEETdFprrildie elRelkdtes.
utilization efficiency, the power supply systemaccording to this

enbodi nent can be popyl ddZehbeDUdvd haa@xdsdimg €l dthdasdirir Wiudraut
trouble. Incidentally, although the output voltage is changed in
accordance W t ey treasiatad rdjuantid ywhfs tdabqubwemt, it is possible to
control supply of electric power which can be a
predetermined drive power supply, stop of electric
10 power and adjustment of an amount of electric power to
be generated in accordance with the drive state (load
drive information) of the load LD connected to the
power supply system and a residual quantity of the
power generation fuel FL without receiving supply of
15 the fuel or the like from the outside of the power
supply system. Therefore, the power supply system
which has‘less burden on the environment but the very
high energy conversion efficiency can be provided while
realizing the electrical characteristic substantially
20 equivalent to that of the general-purpose chemical
cell. 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
25 in the existing cell market without trouble.
Incidentally, although the output voltage is changed in

accordance with a residual quantity of the power



WO 02/ 059993 PCT/ JP02/ 00426 226 generation fuel FL in this enbodinent, the
present invention is not restricted thereto, and an output electric
current wabuwe/osmy3 be changed. [Si xth Enbodi nent] 5 Descri pCiraro2mod2e now be
given as to a sixth enbodi nent of the power generation nodule applied to

t he power supply system according to the present invention with reference
to the acconpanying drawi ngs. FIG 66 is,3cblock diagram show ng the sixth
10 enbodi nent of the power generation noéule applied to the power supply
system according to the present invention. Here, |like reference nunerals

d Lval N 1 ' dj d i bed
above, ther cby CERRBRLTFinG B G Ui hgtEnarrod thohle TAS PORIRR Cho poner

generation modyl.g 406 Acear o Lac i Rechi LHbyerbodLpENL TBALaped above,

description has eén given on the structuré in whic e power generation

fuel FL utilizedaibp thecapb-peWes184PRLY b80chaALEAN 11 is directly emitted
to the outside of the power supply system 301 asS exhaust gas or collected

by the |ater-describedxby preducneg@l]l ecting neans. However, in the power
generation nodul e 10H according to this enbodi nent, when the power

generati gn oper ati ome2riipttibe sullpawer beugplgnparst iten al kidads not invol ve
a change in conponents of the power generation fuel FL or when a specific
fuel conmponent embodantaitned éhenpower generation module applied to

the power supply system according to the present

invention with reference to the accompanying drawings.

FIG. 66 is a block diagram showing the sixth

10 embodiment of the power generation module applied to
the power supply system according to the present
invention. Here, like reference numerals denote
structures equivalent to those in the fifth embodiment
described above, thereby simplifying or omitting their

15 explanation.

In the power generation module 10G according to
the fifth embodiment mentioned above, description has
been given on the structure in which the power
generation fuel FL utilized in the sub power supply

20 portion 11 is directly emitted to the outside of the
power supply system 301 as 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

25 in the sub power supply portion 11 does not involve
a change in components of the power generation fuel FL

or when a specific fuel component is contained even



WO 02/ 059993 PCT/JP02/ 00426 227 if a change in conponents is involved, the
power generation fuel FL used in the sub power supply portion 11 is
directly wouwseshos t he power generation fuel in the powePCyaRe@iicon
portion 12 or reused after 5 extracting a specific fuel conponent.
Specifically, as shown in FIG 66, the power generation nodule 10H
according to this enbodi ment includes: asyb power supply portion 11; a
power generation portion 12, an operation control portion 13; 10 an out put
control portion 14; a start-up control portion 15; and a residual quantity

detection porti, 1 i ch_have the structures functions . simlar to
those i n the ativé dosibieda PERE SR e Radst B T

particular it ig%(r1(6éx QW 139 FHAl Al 3l s%b‘)%%gqfe(?cf sﬂz%f‘prlgzo‘ﬁ%rrtion

generation fuel aust gas used for generatio el'e irc power in the

sub power supply PAS tdiGRckl L3R uRe S WPIHRA JidN @ RRMBR | FERRIAL 119N

portion 12 through the outpudt control portion 14 w thout being emtted to

the outside of 2 thardowRnhGeRaAE iyrtRaul1e HHrelReswWrHewer supply
portion 11 applied to this enbodiment has a structure capabl e of

generatimg and exigutiitiong phoeddtfdonned elegionentpower (second electric
power) w thout consum ng and transform ng a 25 fuel conponent of the power
generation fuel FL sigmatiifeidalflnomasheHarel padd@0G& hridwghpawess |/ F portion
30G (for exanple, the power generation device explained in the
generation module 10H according to this embodiment
includes: a sub power supply portion 11; a power
generation portion 12, an operation control portion 13;
10 an output control portion 14; a start-up control
portion 15; and a residual quantity detection portion
16 which have the structures and functions similar to
those in the above-described fifth embodiment (see
FIG. 63) and, in particular it is configure so that all
15 or a part of the power generation fuel (exhaust gas)
used for generation of electric power in the sub
power supply portion 11 can be supplied to the power
generation portion 12 through the output control
portion 14 without being emitted to the outside of
20 the power generation module 10H.

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

25 fuel component of the power generation fuel FL supplied

from the fuel pack 20G through the I/F portion 30G (for

example, the power generation device explained in the



WO 02/ 059993 PCT/ JP02/ 00426 228 second, third, fifth or seventh structural
exanple in the first enbodi nent nentioned above), or a structure for
gener at i rnyo@2is0933 gas containing a fuel conponent whi chPcanPooumxed for

t he power generation operation 5 in the power generation portion 12 even if
a fuel conponent of the power generation fuel FL is consuned and
transforned (for exanple, the power genergli on device explained in the
fourth or sixth structural exanple in tﬁe first enbodi nrent nentioned
above). 10 Further, in case of applying as the power generation portion 12

AL genera&ogooe 18 S%9§@P|Og Eh% BEESEt%8c§H§EE 2%5§%p¥|2%’

exanples in t h&® escfl rst ere rs

the power genergi ErEEeEmﬁgdﬁﬁéhgeﬂehﬁlnggdfH bvagck, %5 Zgg%uéFuHS'

subst ance havi ng t e ignitabiTity or ust i |I|ty, or exanple

al cohol - based kbgubgneEH%En %Qh@ﬁsﬂeggénebntgﬁﬂﬁﬂg aOEuQQtéﬂﬁﬁ®n8ﬁta
| i quefied fuel conSisting o hydr ocar bon such as i met hyl ether or

i sobutane, or ang@las tHEl bsUGReas fo20thydpeger gaserieohi agedatueh or the
liquefied fuel is a liquid when charged in the fuel pack 20G under

predet er i ned iahahgi pgweendeheensiba pempevat Upeevanpi€sauteeadnd ot hers).
If this fuel is shifted to predeterm ned 25 environnental conditions such
as an ordi nar ycomnpnpendt orfe thanpowdirngeypepressur €uaid Fot her sombemedsuppl i ed
to the sub power supply portion 11, it is
and transformed (for example, the power generation
device explained in the fourth or sixth structural
example in the first embodiment mentioned above).
10 Further, in case of applying as the power
generation portion 12 the power generation device shown
in the first to sixth structural examples in the
above-described first embodiment, there is applied, as
the power generation fuel FL charged in the fuel pack
15 20G, 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 or isobutane, or a gas fuel such as
20 hydrogen gas.
The liquid fuel or the liquefied fuel is a liquid
when charged in the fuel pack 20G under predetermined
charging conditions (a temperature, a pressure and
others). If this fuel is shifted to predetermined
25 environmental conditions such as an ordinary

temperature, an ordinary pressure and others when

supplied to the sub power supply portion 11, it is



WO 02/ 059993 PCT/ JP02/ 00426 229 vaporized to becone a high-pressure fuel
gas. Further, when the gas fuel is charged in the fuel pack 20Gin the
state compoe®e®INi th a predeterm ned pressure and suppl iped/JP@/dohz sub
power supply portion 11, it beconmes 5 a high-pressure fuel gas according to
the charging pressure. Therefore, with such a power generation fuel FL,
for exanple, after generating electric po§§§ (second el ectric power) by
using the pressure energy of the fuel ga n the sub power supply portion
11, 10 electric power (first electric power) can be generated in the power
generation portion 12

by the el ectro- chem cal reaction, the conbystion
reaction or the 38%e 4R &heec%a%sli‘l _spl?erﬁﬂli%egéet}b Fower l‘g‘{i‘d%?e;?:l'
ti 11. 15 [.S t h Enbodi 1] A t.h di ment_of. t ower
boner ati o modii S B T, ARG ORI et R e
toi ti i i j t y t i . 20
Pl CChy o a bl ik it eyt [ 0Ath U L hed S SENES | gl A0

generation nodulg,aPpld 6d; tide tHE, RAWRL SURRL W SYSEEMBACCO! diing,d ot

present invention. Here, like reference nunmeral’'s denote 'structures

equi val erd to thasegrefpridesdid stuenhpdi netor&3d hey eltye séupid fnvd ng or
omtting their explanation. In the power generation nodules 10G and 10H
accordi ng to therdddide andrisdpd toesmbogi tediscHrentg®ngd generation fuel

FL, for example, after generating electric power

(second electric power) by using the pressure energy

of the fuel gas in the sub power supply portion 11,

10 electric power (first electric power) can be generated
in the power generation portion 12 by the electro-
chemical reaction, the combustion reaction or the
like using the exhaust gas from the sub power supply
portion 11.

15 [Seventh Embodiment]

A seventh embodiment of the power generation
module applied to the power supply system according to
the present invention will now be described with
reference to the drawings.

20 FIG. 67 is a block diagrams showing a seventh
embodiment of the power generation module applied to
the power supply system according to the present
invention. Here, like reference numerals denote
structures equivalent to those of the first embodiment,

25 thereby simplifying or omitting their explanation.

In the power generation modules 10G and 10H

according to the fifth and sixth embodiments mentioned



WO 02/ 059993 PCT/ JP02/ 00426 230 above, description has been given as to
the case where there is applied as the sub power supply portion 11 the
st ruct ur ewbor/osast ant | y aut ononously generating predet ePrirdec/@imctri c
power (second electric power) by 5 using the power generation fuel FL
supplied fromthe fuel pack 20G However, in the power generation nodul e
according to this enbodi nent, the sub pogﬁé supply portion has the
structure for constantly autonomously g Qating predeterm ned el ectric
power w thout using 10 the power generation fuel FL charged in the fuel
pack 20G Specifically, as shown in FILG 67,,thewgsﬂgé generati on nodul e

10J accordi ng t¥’s e Rfoh et Rk 1RRRES ISRy t9%61¢ H%n 12;
rarteup. contr QS (HOr S S S S S Bt P B or ¢ on 16
enbodi ment (sed 1 B AESER R bR T T iatustist Ssdieatith 20
modul e 10J is gl.so4p¢ iﬂ?@d%f&&is&%eoﬁ%:ﬁ%&gﬁ{é’elel%ﬁfi@mefr?;ebcyond

constantly autononously generating p ectric p

el ectric mpover )ysid ot Jiskdig Jdife RAWRIn gBner atn addisledflechargrd in the
fuel pack 20. 25 As the concrete structure of the sub power supply portion

11, it is possifl&l taexcROt et y ianechaltpdwat ngeddierimel edile
conversi on based on a
according to this embodiment, the sub power supply
portion has the structure for constantly autonomously
generating predetermined electric power without using
10 the power generation fuel FL charged in the fuel
pack 20G.

Specifically, as shown in FIG. 67, the power
generation module 10J according to this embodiment
includes: a power generation portion 12; an operation

15 control portion 13; an output control portion 14; a
start-up control portion 15; and a residual quantity
detection portion 16 which have the structures and
functions similar to those of the fifth embodiment (see
FIG. 63) mentioned above, and the power generation

20 module 10J is also provided with a sub power supply
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.

25 As the concrete structure of the sub power supply
portion 11, it is possible to excellently apply one

utilizing thermoelectric conversion based on a



WO 02/ 059993 PCT/ JP02/ 00426 231 difference in tenperature in the

peri pheral environnment of the power supply system 301 (tenperature

di f f er encwO 0poOs®P3 generation), one utilizing piezoel ectri ®CTABM/ @A ON
based on the light energy entering fromthe 5 outside of the power supply
system 301 (photovoltaic generation), and others. <Any O her By-product

Col I ecti ng Means> Any ot her by-product cg%lecting means applicable to the
power supply system according to each of e 10 foregoi ng enbodi ments will
now be described with reference to the drawings. FIG 68 is a bl ock diagram

showi ng an enbodi nent of .the by-product ,collectin ans appl.icable to the
power supply s§§@§ﬁF§€€@r&Pn§eF§eF UsfedBnthenPERLP ﬁ?aiSG%§F§9nWFRE

ref erence nuner denote structures .e uhéﬁlﬁnt to those in_each of the
iQ%% 0

foregoing enbddi SO e PEBY s el° rtSWPFFFE&thgﬂﬁ%eEQBFﬁnation
In each embodi pRat, | %Qgﬁqo%gov%hewﬁﬁﬁlﬁgﬁﬁg Biez%%l%%%&ﬁ%d as the power
e SUpp ortion

gener ation portion 1270r sull “power fhe structure

(the power ge“%ﬁﬁ&%gggﬁgaeg%%dp%n?Q%esﬁggggﬁ%ﬁgggepE%tQQEB? GrofNEWa in

each of the above-de: structural for generating
predeter ned € gGliHeC FOWRle W% tshh%p%e%ys%ﬂe@oqal(Ph%%%%a% the

conbustion reaction by using the power genération fuel FL charged in the
fuel pack 20, Rynpreduehs ,mndetemrit.ed besides

<Any Other By-product Collecting Means>

Any other by-product collecting means applicable
to the power supply system according to each of the

10 foregoing embodiments will now be described with
reference to the drawings.

FIG. 68 is a block diagram showing an embodiment
of the by-product collecting means applicable to the
power supply system according to the present invention.

15 Here, like reference numerals denote structures
equivalent to those in each of the foregoing
embodiments, thereby simplifying or omitting their
explanation.

In each embodiment mentioned above, when there is

20 applied as the power generation portion 12 or the sub
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

25 by the electrochemical reaction or the combustion
reaction by using the power generation fuel FL charged

in the fuel pack 20, by-products may be emitted besides
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such by- produ

envi r onmewDak/opob3 uti on when emtted to the natural

cts may include a substance which can cause the

ce

wor | eCarpPee/®ulyst ance

whi ch can be a factor of the 5 malfunction of the device to which the power
supply systemis attached in sone cases, it is preferable to apply t

structure prov
em ssion of su
shown in FIG
to the power s
structure in
conmponent s of
in the power g
nmodul e 10K, t
structures and

he

ided with the follow ng by 55 oduct collecting neans because

ch by-products nust be suppressed as much as possible.

10 As

68, for exanple, the by-product collecting nmeans applicable

m{)' Yo fCHLAE %%%9:“1' SRt tlcl}lsfeosf €s tnc,J VeI B~ has the

a separ t|0n port on

ing all® or a part of

é%?r e On%%éétln%%‘ﬁeat e%xﬁ}sta]rg:et %fd 8 RQWRI generation

rtion 12 is provided in the power generatio

rEhJiEﬂnﬂ%%%%lz%d@TﬁﬁﬂBh|dﬂ%ﬂ“¥ﬁﬂﬁ¥éd“¥6 hayd Rgitdha

functions simlar to those in each of the foregoing

n

enbodi ments, e.brld b he AMMan? geneiatdan yodul e kY« id¥ tihes exanpl e,
ct charged portion 403 for fixedly holding the collected

by- product is piaoviwdettion tdfe thiseldepaicie 2QK whildicitdentoalwaey, dued,y al t hough

and a by- produ

description w
generated in 2

needl ess to say that this structure can be sinmlarly

power supply p

10

15

20

25

|1 be given as to only the case where the by-product
5 Y hieenp avie ra tgertdreat iion quord icasd?, iis da [pectfedhalklte i s

0ra iapplm .the structure provided with the following
by-product collecting means because emission of such
by~products must be suppressed as much as possible.

As shown in FIG. 68, for example, the by-product
collecting means applicable to the power supply system
according to the present invention has the structure in
which a separation portion 17 for collecting all or
a part of components of the by-product generated at
the time of power generation in the power generation
portion 12 is provided in the power generation module
10K, the fuel pack 20 and the I/F portion 30K having
the structures and functions similar to those in each
of the foregoing embodiments, e.g., in the power
generation module 10K in this example, and a by-product
charged portion 403 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
needless to say that this structure can be similarly

applied to the sub power supply portion 11.

applied to the sub



WO 02/ 059993 PCT/ JP02/ 00426 233 The separation portion 17 has the
structure shown in each of the foregoing enbodi nents. In the power
gener at i owopesnsdden 12 (the sub power supply portion 11 negThR02/00826uded)

whi ch generates to at | east the device 5 DVC having the power supply system
301 attached thereto electric power which can be the load drive electric
power (voltage/electric current) by the qi trochemcal reaction or the
conbustion reaction using the power generation fuel FL supplied fromthe
fuel pack 20K, the 10 separation collection portion 17 separates a

by- product generat at_the time of power erati.on or_a specific
conponent in the by- %d%%?alé%%l?réé’djsr%ltoq olgfﬂ'éasbyth%r%%“ﬂﬁt rsdbod“'rborti on
403 provided in.t e t:hr Dy du I i pat h
provi ded to 15%%%%%% ApfoPEtar%nf%%goﬁr}lﬁot%@ogdol%%rpés&pp%q (p:‘%lret @%ﬁ“’% (the sub
power supply i ; | w%g@ i qﬁ%& : |1 «exanpl e
nment i oned abovgﬂ%ghggﬁ%%% , %gﬁgiq%;-prodé%?)ggﬂggéte ﬁ%@ﬁkgﬁﬁgﬁgﬁﬁg

el ectric power 0 ddere aidedatffi dHfne iitdHaen HxXide dNQnlo EHify
oxide (SOx) and others, all or a part of themor only a specific conponent

of themis col Imel ethvhd hthe SepAIAIEG@DIROIdY Aierl BENG HtetbH threto
by-product collection path. Incidentally, if the collected 25 by-product

is in the |liquideitatie; gdwercapiildiaran plerdnenarad aixribee wWliddtzdd: t o
automatically feed the by-product fromthe separation portion 17 to the
power (voltage/electric current) by the electrochemical
reaction or the combustion reaction using the power
generation fuel FL supplied from the fuel pack 20K, the
10 separation collection portion 17 separates a by-product
generated at the time of power generation or a specific
component in the by-product and feeds it to the by-
product charged portion 403 provided in the fuel pack
20K through a by-product collection path provided to
15 the I/F portion 30K.

In the power supply portion 12 (the sub power
supply portion 11 may be included) to which each
structural example mentioned above is applied, as a
by-product generated when producing electric power,

20 there are water (H0), nitrogen oxide (NOx), sulfur
oxide (SOx) and others, all or a part of them or only
a specific component of them is collected by the
separation portion 17 and fed to the by-product
collection path. Incidentally, if the collected

25 by-product is in the liquid state, the capillary

phenomenon can be utilized to autowmatically feed the

by-product from the separation portion 17 to the



WO 02/ 059993 PCT/ JP02/ 00426 234 by-product charged portion 403 by, for
exanple, formng the inside dianeter of the by-product collection path so
as to comwpraoseby vary. The by-product charged portion 4®8TiJg02000826 ded to
5 the inside of the fuel pack 20K or a part of the inside of the sane. The
coll ection holding portion 21 is configured to be capable of feeding and
hol ding the by-product collected by the,sgparation portion 17 only when
the fuel pack 20K is coupled with the power 10 generation 10K. That is, in
t he power supply systemin which the fuel pack 20K can be attached to or

el pack 20K F¥ REPAEREd R ROAENEORDIEr JoRerdi bAemBAREE Fok FRAtIer '

fuel pack 20K i power gene on nodu TOK

col l ected and iekdd8a0vapeaduct ok 81SPECLLLGARAMPAREL ksoh! Xadhy or

irreversibly h int y-product charge ortron so as hot to |eak

or be emtted g ggetgugghggnggugng vgﬁgk pack 20K. As descri bed above,
when water (H20), nitrogen 20 oxide ( ) and/or sulfur oxide (SOx) is

generated as a by-phedugtpddguicd ROWRIgegERRLLAN 0B tiRe ppewetedgener ati on
portion 12, since water (H20) is in the liquid state at an ordi nary
t enper at Bre undae ansiocedofatliepfesiupackwaler ocan perexoél kant iysfidd to
the 25 by-product charged portion 403 through the by-product collection
pat h. However, oifntbaseant.a reprodiettinhobelgohgt pottiapoRiizati on is
generally | ess than
configured to be capable of feeding and holding the
by-product collected by the separation portion 17 only
when the fuel pack 20K is coupled with the power
10 generation 10K. That is, in the power supply system in
which the fuel pack 20K can be attached to or detached
from the power generation module 10K without restraint,
when the fuel pack 20K is detached from the power
generation module 10K, the collected and held
15 by-product or a specific component is fixedly or
irreversibly held in the by-product charged portion 403
so as not to leak or be emitted to the outside of the
fuel pack 20K.
As described above, when water (H20), nitrogen
20 oxide (NOx) and/or sulfur oxide (SOx) is generated as
a by-product due to power generation in the power
generation portion 12, since water (H20) is in the
liguid state at an ordinary temperature under an
ordinary pressure, water can be excellently fed to the
25 by-product charged portion 403 through the by-product

collection path. However, in case of a by-product

whose point of vaporization is generally less than



WO 02/ 059993 PCT/JP02/ 00426 235 an ordinary tenperature under an ordinary
pressure and which is in the gas state such as nitrogen oxide (NOx) or

sul fur oxwo®2080%3, its cubic volune may becone extravagaot/Jambogxceed t he
preset capacity of the 5 by-product charged portion 403. Therefore, it is
possi ble to adopt the structure in which the collected by-product is

| i quefied and the cubic volune is reduced SO that the by-product can be
held in the by-product charged portion 403 by increasing the air pressure
in 10 the separation portion 17 and the by-product charged portion 403.

Therefore, as the concrete structuyre of the by-product charged portjon
403, it is posSihl¥FFa%k RSN LHRPSE sf’lr%lti@{%%yaé&tﬂséud‘fe and

irreversibly 15.absorbin ot h absaqrhing and fixi. and fixjng

ol | oct od by- prBiit o S St asoRai 3t et et telict ur e
in which the absorhi olyner J4d.5.il.l.ed inthe by-pr t._charged portion
403, or the stT uc%lrn%%réo%%r%ed(gv%)ﬁ clotﬁ eéc ad %aqtiel‘}lfea?n%l%éﬁ(e%%‘egreventi ng

means such as g 49 ary@lg&gjo\égy% Ie@%ﬁ?réygfr}%ésarsg&e%p%f essure of the

by- product charge portion sica or the Iike of,

e.g., a springy Sbdhd@rcia-ddie ddial i dreado Pr evadidh rJTeans iy ovided in
the fuel pack 20 nentioned above. 25 In the power supply system provided

with the by-prighctiocolt@eddid means hading-$uah vwhisdd utidii®11aMieiy such a
fuel reformng type fuel cell as shown in
by-product is liquefied and the cubic volume is reduced
so that the by-product can be held in the by-product
charged portion 403 by increasing the air pressure in
10 the separation portion 17 and the by-product charged
portion 403.

Therefore, as the concrete structure of the
by-product charged portion 403, it is possible to
excellently apply a structure capable of irreversibly

15 absorbing, both absorbing and fixing, and fixing the
collected by-product or a specific component, for
example, the structure in which the absorbing polymer
is filled in the by-product charged portion 403, or
the structure provided with collected material leak

20 preventing means such as a control valve which closes
by the internal pressure of the by-product charged
portion 403 or the physical pressure or the like of,
e.g., a spring, as similar to the fuel leak preventing
means provided in the fuel pack 20 mentioned above.

25 In the power supply system provided with the
by-product collecting means having such a structure,

when such a fuel reforming type fuel cell as shown in



WO 02/ 059993 PCT/ JP02/ 00426 236 FIG 26 is applied to the power generation
portion 12, carbon dioxide (C02) generated together with hydrogen gas
(H2) by tWwe mapop3reform ng reaction, the aqueous shift PeagPIXw4zNd t he
sel ected oxidization reaction 5 (chem cal equations (1) to (3)) in the fuel
reformng portion 210a, and water (H20) produced with generation of
electric power (first electric power) by el ectrochem cal reaction
(chem cal equations (6) and (7)) are emtted fromthe power generation
portion 12 10 as the by-products. However, since carbon dioxide (C02)

rarely has any gaffect, 91 Lagided 68 L L STLEbR] e Lhputsdgor the

power supply s em as S0l I'ecte ubs 3 e "ot her "hand, water

(H20) or the |ike$ IJﬁ%gkgch%ag@%n%§g%% t%gggggfgg -Q@EP égﬁﬁgﬁglied to

t he by-product charged portion In the fuel

by-product  colg.gCtkgn %gt!%h@' lddr 219 8 ¢ #Rialdtaky  PheroaeNEByusOr the
| i ke, and reversibly~held in the by-product “charged portion 403. Here,

since the el ectgroghemgalt 2R LRACHHN sakemecabxa@uakitarsh (EhcaAdn(3)) in
the power generation portion 12 (fuel cell portion) proceeds at a

tenperat e of (@pRnddarateeiuysatidrso @OCtongBen (H2Ghe gerdr ategdrimtintthe power
generation portion 12 is exhausted in the substantially vapor (gas) state.
25 Thus, the separtdtomnorlper,t izonl Watddmuéhioes paoldpcadnatieth dgeH2@prtéomponent
by, for exanple, cooling the vapor emtted fromthe power generation
portion 12 or If electric power (first electric power) by the
electrochemical reaction (chemical equations (6} and
(7)) are emitted from the power generation portion 12
10 as the by-products. However, since carbon dioxide
(COp) rarely has any affect on the device, it is
emitted to the outside of the power supply system as
a non-collected substance. On the other hand, water
(Hp0) or the like is collected by the separation
15 portion 17, supplied to the by-product charged portion
403 in the fuel pack 20K through the by-product
collection path by utilizing the capillary phenomenon
or the like, and reversibly held in the by-product
charged portion 403. Here, since the electrochemical
20 reaction (chemical equations (2) and (3)) in the power
generation portion 12 (fuel cell portion) proceeds at
a temperature of approximately 60 to 80°C, water (H»O)
generated in the power generation portion 12 is
exhausted in the substantially wvapor (gas) state.
25 Thus, the separation portion 17 liquefies only a water

(HpO) component by, for example, cooling the vapor

emitted from the power generation portion 12 or by



WO 02/ 059993 PCT/ JP02/ 00426 237 applying the pressure and separates it
fromother gas conponents, thereby collecting this conponent.
| nci dent aWwby2/059993 hi s enbodi ment, description has been gi pem/Jae/iog2¢ he case

where the fuel reformng type 5 fuel cell is applied as the structure of
t he power generation portion 12 and nethanol (CH3OH) is applied as the
power generation fuel. Therefore, separati and collection of a specific

conponent (nanely, water) in the separation collection portion 17 can be
10 relatively easily realized when the rraj ority of the by- product i nvol ved
by power generat|

n is ter (H 0 t bon
di oxi de (C02) sppole&%na% &d ptr(éestzﬁﬁé:eou dge% J:aattie p(SCmeafrr]E%grEpp %
However, when g, ﬂﬂg@ as t he pomer
gener atl on fuel en aOct str t})y]ﬂdrﬂbeln%%?l% #a}%stl%emr#e%%el | is applied
as the powver gener afh O prdi(p, 12, &i@'éﬁbd’&nﬁfeﬂ@r QR PR o0fh LA bon

di oxi de (C02), nitrogen di oxide (NO(), sul fur di oxide (Sox) or the like

may be gener at esbdrogetnal 20 1Y thavadde (WD 1theS IR IC3ETHrilih e Ui
case, after separating, for exanple, water as a liquid fromany other

speci fic5gas cofponerdll (icardppl iddxddecoy dthendtike) ogendrateetvdm | ar ge
quantities in the separation collection portion 17 by 25 the
above- descri bedyessepar@tamparetittod, 1 2 leeyd mestieandiel (CHIDBYetikerapgrl ied
individually in a single or a plurality of collection holding portions 21
provi ded in thead udle power generation fuel. Therefore, separation
and collection of a specific component (namely, water)
in the separation collection portion 17 can be
10 relatively easily realized when the majority of the
by-product involved by power generation is water (H,O)
and also a small amount of carbon dioxide (CO3) is
exhausted to the outside of the power supply system.
However, when a substance other than methanol is
15 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 large amount
of carbon dioxide (COp), nitrogen dioxide (NOx), sulfur
dioxide (SOx) or the like may be generated together
20 with water (H»0) 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
quantities in the separation collection portion 17 by
25 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



WO 02/ 059993 PCT/JP02/ 00426 238 pack 20E. As described above, according
to the power supply systemto which the by-product collecting neans

accor di ngwD®2054933 enbodi nent i s applied, since em ssion 5Pom/JrPeao4s t he
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
fuel pack 20E at | east one conponent of t by- product generated when
generating electric power by the power 1d£%%neration nodul e 10E, the

mal function or deterioration of the device due to the by-product (for
exanple, water ag%ﬁf prevented. Al so, by collecting the fuel pack 20E
hol di ng the by ‘therein, the by- product can be appropriately

processed by a net hol,gS vgn c& q)oeds a1b5 \Fu’t |ai‘o% &tx}%% na&)nev%%hﬁer%at x]r al

envi ronnment, thereby preven i ng pé? or

gl obal marnlng:%gg: rnedugt., ( X|de) The
by- product col I ect ec%irpby t he a (;C\(?lceé ?i}eyscﬂr%fb %Jlg'eepcécra on co | ecti on
method is irrevgrsidish el ol s e Lollaat ian awlq' RO Y

hol ding operation as described wth reference to FIGS. 48A to 48 <Fue|
Stabi | i zisng Means>1ef Qs aiiedtyo Middchaw hadioenas (0¥ fufl pstabi | i zi ng

nmeans applicable to the power supply system according to each of t he
f oregoi ng enbodiupsitys sMdtfem 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
generated when generating electric power by the power
10 generation module 10E, the malfunction or deterioration
of the device due to the by-product (for example,
water) can be prevented. Also, by collecting the fuel
pack 20E holding the by-product therein, the by-product
can be appropriately processed by a method which does
15 not impose a burden on the natural environment, thereby
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
20 separation collection method is irreversibly held in
the collection holding portion by such an holding
operation as described with reference to FIGS. 48A
to 48cC.
<Fuel Stabilizing Means>
25 Description will now be given as to fuel
stabilizing means applicable to the power supply system

according to each of the foregoing embodiments with



WO 02/ 059993 PCT/JP02/ 00426 239 reference to the drawings. FIG 69 is a

bl ock di agram showi ng an enbodi nent of the fuel stabilizing neans

appl i cablwotoe/osdee3 power supply system accordi ng to the pPesamo2/ioaxent i on.
5 Here, like reference nunerals denote structures equivalent to those in
each of the foregoing enbodinents, thereby sinplifying or omtting their
expl anation. As shown in FIG 69, in the Qgﬁer generation 10 nodul e 10L,
the fuel pack 20L and the I/F portion 30L aving the structures and
functions simlar to those in each of the above-described enbodi ments, the

fuel stabilizip li.cable to the power supply system according to
t he present invlé%%%{' %g’&fhﬂehestcl}%%&lul} °15 that a support control valve 25

whi ch detects the cp?%geéb s{ate gfoéfn@?%g{%g?h%\éc &s%g[&%%pﬁilﬁég@rs) of

t he power generation | "FL charged in stops supply

of the power generatd orduede i1 {79m thesfyel pack 2 L9 the

generation nodule 20 10L (the sub power supply portion 11 and t'he power

generation portéwpﬂﬁ)symtak&&mrgfdtcst@t@ Exefads 1ivdfedst er m ned
t hreshol d val ue and a pressure contro val ve 26 which detects the charged
state (adenperkerd Ureikéd 1yoadn@ anthotdes Jerftd hecpoveirgener ati on 25

fuel FL in the fuel pack 20L and controls the charged state to a
predet er m ned sté@bivalZzew statttrage jor ovaded £ i thanfomawiafgthe |/ F portion
30L. and the fuel pack 20L
embodiments, thereby simplifying or omitting their
explanation.
As shown in FIG. 69, in the power generation
10 module 10L, the fuel pack 20L and the I/F portion 30L
having the structures and functions similar to those
in each of the above-described embodiments, the fuel
stabilizing means applicable to the power supply system
according to the present invention has the structure
15 that a support control valve 25 which detects the
charged state (a temperature, a pressure and others) of
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
20 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 tempera-
ture, a pressure and others) of the power generation
25 fuel FL in the fuel pack 20L and controls the charged

state to a predetermined stabilized state are provided

in any one of the I/F portion 30L and the fuel pack 20L



WD 02/ 059993 PCT/ JP02/ 00426 240 (the fuel pack 20L in this exanple). The
supply control valve 25 is automatically actuated when a tenperature of

t he powerwoanes®ps on fuel FL charged in the fuel pack 20PCraeex@sss beyond
5 a predeterm ned threshold val ue, and shuts off supply of the power
generation fuel FL to the fuel fed path. Concretely, it is possible to
excellently apply the control valve mhicg gloses when a pressure in the
fuel pack 20L increases with increase in t nperature of the 10 power
generation fuel FL. Further, the pressure control valve 26 is

automatically a in the fuel pack 20L increases

tuat ed when a pressur
beyond.a predet @?riﬁ n‘g‘bejt tﬁaégﬁcﬁ%d-‘ vidt Lﬁ“l%eﬁﬁl‘?mtﬁ')e'ase in tenperature of the
power generation 15 fuel FL charged in the fu ack 20L,. and reduces the
pressure in the fuelﬁb%c?(u%ﬁf %_ﬁ%er ,V?t% sJJE)S pao%%cinb#felcfagje&cel lently
apply the press e. valv Igﬂ§e val.ve I ens n the
pressure in theauf{ﬁg[&pcgc Jo1° itnegn eargaes. ezo"ﬁAs%aQ rp\é{uuﬁ%{],goe?})e&aéc\gg%pl e, wth

the power supply,e SVt &R H&jd0 1 tﬁgﬁugﬁlép ;}(il%dﬁjﬁ Q%&\é%s%%ﬁ}d}&i

tenperature or the pressure in the pac L’ 1 ncrease due to, e.g.

generatian of healrddved MEGhY t8l:REHd I PEYRIe J&NR! afHAY idE 4 heyRower
generation 25 nodule 10L or driving the |oad of the device, thé oOperation

for stopping suppliyh®fpdier pMmIrgenst atudn Fuelo Alhorfidie Rperaition for
rel easing the pressure is
Concretely, it is possible to excellently apply the
control valve which closes when a pressure in the fuel
pack 20L increases with increase in temperature of the

10 power generation fuel FL.

Further, the pressure control valve 26 is
automatically actuated when a pressure in the fuel pack
20L increases beyond a predetermined threshold wvalue
with increase in temperature of the power generation

15 fuel FL charged in the fuel pack 20L, and reduces the
pressure in the fuel pack 20L. Concretely, it is
possible to excellently apply the pressure release
valve (release valve) which opens when the pressure in
the fuel pack 20L increases.

20 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

25 module 10L or driving the load of the device, the
operation for stopping supply bf the power generation

fuel FL or the operation for releasing the pressure is



WO 02/ 059993 PCT/JP02/ 00426 241 automatically carried out, thereby
stabilizing the charged state of the power generation fuel FL. Then, in

t he over awb o993 i on of the above descri bed power supplyPsygremoizxee Fl G
64), in case of 5 perform ng the operation for starting up the power
supply system the operation control portion 13 nakes reference to the
operation state of the supply control va%xﬁ 25 in advance, nanely, the
supply state of the power generation fue L fromthe fuel pack 20L, nekes
10 judgnent upon whet her the power generation fuel FL is nornmally

supplied, and thereafter ecut es. t he above- described. operati.gn. Here,
when shutof f of* SUBBTY. G- 11 he- Fote? Jarer BT orY UErairt | & ottt ed

irrespective o p i on. f iJizi e state of 15 the
power generati oérlh%lhu%&F%{%%étﬁfe a %iée@géeéc%éllg%déﬁ%rgrﬁé agﬁi zi ng nmeans
(the pressure controfhgﬁlv§n2§he|?YgféilcgggfgtiégeQPpgﬂété@@vggntroI

portion 13 outputs to the controller CNT included in the device DVC

i nformation congsssNged %ﬁ@ﬁrmmfrg_ﬁgt&iﬁ thee 28 oves) generatdon 1 uel
FL, and infornms a device DVC user of this error. Furthernore, in the

overal | operatipsrodriheg Ehovepaeseidbetbpoyesrisuppl yo shisd esvsee FI G
64), in case of continuing the steady operation (feedback 25 control) of
t he power supplsusyky enystdre, opes abparsticontcaltpor tpant I3 seyuerkdsal |y
makes reference to the operation state of the supply control valve 25,
nanel y, reference to the operation state of the supply control
valve 25 in advance, namely, the supply state of the
power generation fuel FL from the fuel pack 20L, makes
10 judgment upon whether the power generation fuel FL is
normally supplied, and thereafter executes the above-
described operation. Here, when shutoff of supply of
the power generation fuel FL is detected irrespective
of the operation for stabilizing the charged state of
15 the power generation fuel FL by the above-described
fuel stabilizing means (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
20 power generation 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. 64), in
case of continuing the steady operation (feedback

25 control) of the power supply system, the operation

control portion 13 sequentially makes reference to the

operation state of the supply control wvalve 25, namely,



WO 02/ 059993 PCT/JP02/ 00426 242 the supply state of the power generation
fuel FL from the fuel pack 20L. Then, when shutoff of supply of the power
gener at i owofoa®F99p3. i s detected or when sudden drop of thecCraae/@nieve

el ectric power to the device DVC 5 is received as the |load drive
information irrespective of the stabilizing operation by the fuel
stabilizing neans (the pressure control ve 26 in particular), the
operation control portion 13 outputs inforiation concerning a charging
error of the power generation 10 fuel FL to the controller CNT included in
t he device DVG, and_infor a device DVC user of this ror...As. a result,
it is possibl e%lbe psrué?ﬁqé’e T4 % rt%es%]ﬁfﬁf s%%]te&r’?lt\lﬁ%%%g HityH £ om
reliability whi rapidl cts Qcgurr e of riorati of- t.he power
15 generation ftﬁrg lﬁféld eact]%e‘ta@’er rig}echdf vff%% c%&rt%ﬁlfgoiosﬁ%@%ﬁsf (J%e

tenperature, a pressurs and Qhhendd; o the e INELAUIP LSl FL 1N the

fuel pack 20L, ®~ an operation error (for exanple, an output voltage defect)

in the power gefesatdORHPAYL LW dRak Ofc 2udie RPwele arnAIRE irfit f uel
FL fromthe fuel pack 20L to the outside of the power supply system 301,

and assurges thes sed@liwedf dhemRovesadenaral iiarFdieltifdn Rawidipddig ve
conbustibility. Description will now be given as to any other fuel 25

stabilizing nean® tppldteadlle 2imd e poeirors applihes Vistedms tadcidridiingy t o each
of the above-described enbodinents w th reference to the draw ng.
means (the pressure control valve 26 in particular),
the operation control portion 13 outputs information
concerning a charging error of the power generation
10 fuel FL to the controller CNT included in the device
DVC, and informs a device DVC user of this error.

As a result, it is possible to provide the power
supply system with the high reliability which rapidly
detects occurrence of deterioration of the power

15 generation fuel FL due to an error of the charging
conditions (a temperature, a pressure and others) of
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

20 the power 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

25 stabilizing means applicable to the power supply system

according to each of the above-described embodiments

with reference to the drawing.



WO 02/ 059993 PCT/JP02/ 00426 243 FIG 70 is a block diagram show ng an
enbodi nent of fuel stabilizing neans applicable to the power supply

syst em acworodiofy93 o t he present invention. Moreover, FlI GPCTOPIZ00a26vi ew
showing a start-up 5 operation state of the power supply system accordi ng
to this enbodinment, and FIG 72 is a view showing the stop operation state
of the power supply system according to %gis enbodi nent. Here, as simlar
to the second to fourth embodi nents nenti‘oned above, although 10
description will be given on the case where predeter- mned information is

notified between the _power suppl system and the device to which the power
supply system is cgﬁﬁéctéb}siﬁ'%§O§%S9lﬁﬁgéﬁbﬁ PG REp By SPREILPLRE ure i n

whi ch i al ification.i t 15 ay t t th
Supply Syt om BRITTAG BETPLQ ¢ Plc GrPaCEBPL ERBLA Ned (P BONRBCLi on i th

the first enbod| . ddit. N fe n [ enot e
structures equgygﬁg%%s g@FﬁoggCP%H%QghﬁgfEgﬁeﬁggggagi%gggﬁggaﬁﬁents,
t her eby sinpli fyi r onkht ng.t hei t Lo _shown in FIG 70
in the power ggﬁgggyggﬁ %@Surzﬁ %gwf ?Eg%f%éphgg?k52gfa§§da?he |/ F portion

30L havi Bg th%p%&%%@b%f%%a%@doEU@ﬁEiPB%e%q%h&?hgﬂ%y%ﬁehhQééokainéaPh of
t he above-descri bed enbodi nents, the tuel 25 stabilizing nmeans applicable

to the power sgpphkynisysheodiaese;dahd Fecthgopiesentyikavenbiv@fghas the
structure that a supply control valve 25 which detects a charged
the stop operation state of the power supply system
according to this embodiment. Here, as similar to the
second to fourth embodiments mentioned above, although
10 description will be given on the case where predeter-
mined information is notified between the power supply
system and the device to which the power supply system
is connected, it is also possible to apply the
structure in which any special notification is not
15 carried out between the power supply system and the
device (the structure explained in connection with
the first embodiment). In addition, like reference
numerals denote structures equivalent to those in each
of the foregoing embodiments, thereby simplifying or
20 omitting their explanation.

As shown in FIG. 70 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

25 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



WO 02/ 059993 PCT/JP02/ 00426 244 state (a tenperature, a pressure and
others) of the power generation fuel FL charged in the fuel pack 20L and
st ops supwby20f999he power generation fuel FL from the fuecCTpaekoo2l to the
power generation nodule 10M 5 (the sub power supply portion 11 and the
power generation portion 12) when the charged state exceeds a
predeterm ned threshold value and a pres§§{ control valve 26 which
detects the charged state (a tenpera- tur®e;” a pressure and others) of the
power generation 10 fuel FL in the fuel pack 20L and controls the charged

tate t determ ned stabilized state are provjd in a ne of the
?/E Sor?ignpggf § Hﬁe%ﬁﬂgﬁrﬁ§@%ezo@ Qﬁﬂﬁ@uFﬁgﬁ Y 6ﬁﬂfﬁ%ﬂiﬁﬂ¥ﬁ%§ exanpl e) .
Th I r v 1S t i call 15 _acgtuated .when.a

oper but e’ of Hoezy BebP-E2 ioh, T Ehldbeg 0T RRINERR 2080 200

i ncreases beyo d i re S f I of
;he power ge%e?g¥%%&B%Ee%bgﬁqu%ﬂkgﬂ¥hZ#Q%%éﬁ%éggﬁiﬁg%bﬁ%%%tgﬁyf§%&pig

possible to exqeld enthy BRI ¥ 02, HREUNLPNRIY G MUEh ;O$RRMER ofy Pressure

in the fuel pack 20L increases with inCrease’in tenperature of the power

generatiagn fuel(dhle sTibe pRi@sSHHHAGNTR VA Y8 26d $haURIRI cal |y
actuated when a pressure in the Fﬁél pack 20L increases 25 beyond a

pr edet er m ned tdeneshalidny aoue iwint 1 2)nemeas e hien chefpekatst=a ofexidae dgover
generation fuel FL charged in the fuel pack 20L, and reduces the pressure
in the fuel a predetermined threshold value and a pressure control
valve 26 which detects the charged state (a tempera-
ture, a pressure and others) of the power generation
10 fuel FL in the fuel pack 20L and controls the charged
state to a predetermined stabilized state 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
15 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 feed path.
Concretely, it is possible to excellently apply a check
20 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
25 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



WO 02/ 059993 PCT/ JP02/ 00426 245 pack 20L. Concretely, it is possible to
excellently apply a pressure rel ease valve (rel ease valve) which opens
when t he woagemoe3 in t he fuel pack 20L increases. As a re®daripofmazexanpl e,
with the power supply 5 system being attached to the device DVC, when a
tenperature or a pressure in the fuel pack 20L increases due to, e.g.
generation of heat involved by electric poyer generation in the power
generation nodule 10Mor driving the | oad of the device, the 10 operation
for stopping supply of the power generation fuel FL or the operation for

rel easing the press i s, automat.ical.ly .carried.out,_ ther t.Qqnonousl y
stabilizing t he %%%;%@d stscacf%croef@etlr;?’é plo S éjeonsesrlﬁ%i 0 r;t © fegieqeeqéf%%fgpl n the
power supply sy VJ gth u r iégﬂ ration
control equi valaigrﬁm[% Iﬁ}%{ o] t]“ﬂeel a_goev(é{ e‘%cn e se%?r?dﬁ%?rbggﬁrc?n_t _
(i ncluding the S whele dhe PIREL AL ON L OHd otudin ghea Aol sthenpdigrent s
substantially eXecuted 1n parallel) 20 can be applied. In addition to this,

the following operatson conir®] v cdkdnforbanactiertisd igowdr tshipﬁplﬁ/

enbodi ment can be applied. In the start-up operation in the overa
operatiop (seesyH€Em PFimnthi3cHiesard ke idewiormneantd, onvhert i the 25 first
or second enbodi nent, when the operation control portion 13 detects a
change in vol t agenpdrathersupplay predsentrd cirpower fuwlougitk EOvol t age
nmoni toring portion
increases due to, e.g., generation of heat involved by
electric power generation in the power generation
module 10M or driving the load of the device, the

10 operation for stopping supply of the power generation
fuel FL or the operation for releasing the pressure
is automatically carried out, thereby autonomously
stabilizing the charged state of the power generation
fuel FL.

15 In the power supply system having such a
structure, basically, the operation control equivalent
to that of the above-described second embodiment
(including the case where the operation control in the
first embodiment is substantially executed in parallel)

20 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
25 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



WO 02/ 059993 PCT/JP02/ 00426 246 16, or when the operation control portion
13 receives the load drive information which is informed from the

cont rol | ewo@BM5999x| uded i n the device DVC whi ch requestsPSEEpI2/00ai6

el ectric power, the operation 5 control portion 13 nmakes reference to the
operation state of the supply control valve 25, nanely, the supply state
of the power generation fuel FL fromthe fuel pack 20L before the
operation for outputting to the start- uﬁ 4ontrol portion 15 an operation
control 10 signal for starting up the power generation portion 12 (steps
S104 or S204), and nakes | %nent ugon whet her . the charggd state of the
power generatléﬁ'fﬂélwhﬁnl§h n8PREP-{ BF Gﬁ%Fﬁ@} PﬁEthRB géﬁ%?éY?%n fuel
can be suppllgg 0 g Eomer nera ion ﬁg on 12@ ased on the
operation statE8f 1PRE SapsFyt RFPB LOG al"EC35 S wh EOFWS EP%4ti on control
portion 13 de%ﬁrtﬁgg%rgﬁigrtEﬁTCh%EQSaeatﬁﬁetﬂ% &h$18 ﬁ?gﬂation fuel

FL i s normal OWEr generaftion fael can be sup € power

generation por%gag égoégpaggcg§egggg§rgge g&ggt EHeOEEEEE%Q?n(StepS S104

to S106 or rib I'n con ection wt Irst or second

enbodi megt ”E”Ebﬁﬂﬁglaﬁe¥%aoﬂe@%rﬁhﬁ%s theckaadedebvenel gpti-heipawer by the
power generation portron 12, and supplies predeterm ned supply electric 25

power to the dgvhee B¥YCtnéSsspewhy tenEbGL ¥alvbasey eamthe,OpBeation state
of the supply control valve 25, when the operation

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

10 signal for starting up the power generation portion 12
(steps S104 or S204), and makes judgment upon whether
the charged state of the power generation fuel FL is
normal (or whether the power generation fuel can be
supplied to the power generation portion 12).

15 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 normal and the power generation
fuel can be supplied to the power generation portion

20 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

25 power to the device DVC.

As shown in FIG. 71, based on the operation state

of the supply control valve 25, when the operation



WO 02/ 059993 PCT/JP02/ 00426 247 control portion 13 determ nes that the
charged state of the power generation fuel FL is abnormal and supply of

t he powerwoanes®bs on fuel to the power generation porti oRCIAPIR00gtoUt oOf f
(when a charging error is 5 detected), it infornms the controller CNT in the
device DVC of a start-up error signal based on the charging error as
power generation operation information t gh the term nal portion ELXx.
In the steady operation in the overall opération 10 (see FIGS. 27 and 34)
described in connection with the first or second enbodi ment, the operation

contyof 207! k3 SSUGAL % TRV Gi5 DS ETa SRS e D

supply control VAIVe uring the

et on 15 et S Pyt ARl S G 2e WIS, ARG A O 1O

portion 13 detects ™ an error the charged state of the generation
fuel FL irrespagid ueilr [ NLR3W Gudl aasie RRhALPR L1tak | zi ng

operation) by the pressure control valve 26 for stabi’lizing the charged

state of 20 thedqevesn generatdnet fored Fndd 4 Rhddghgpaek20ks it shuts
of f supply of the power generation fuel to the power generation portion 12

by out putsti ng tdetidiecgat,putt ie@aimd ey tdoart A 1t opEr atnl dheCoRiviele Si gnal
for stopping generation of electric power in the power 25 generation

portion 12, and\&l gpS & heecaguinerp generatdigmalopersaid om dheat b apoviery
generation portion 12. Also, the operation control portion 13 stops
heating by the error as power generation operation information through

the terminal portion ELx.
In the steady operation in the overall operation
10 (see FIGS. 27 and 34) described in connection with
the first or second embodiment, the operation control
portion 13 sequentially monitors the operation state of
the supply control wvalve 25 during the feedback control
over the supply electric power. Then, as shown in
15 FIG. 72, when the operation control 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
20 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
25 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



WO 02/ 059993 PCT/ JP02/ 00426 248 heater for facilitating the endothermc
reaction for producing hydrogen, and infornms the controller CNT in the
devi ce DWEOmbR/0s999&rror stop signal based on the chargi ngPerIeo2/@n26shut down
of the operation of the 5 power generation portion 12 as the power
generation operation information through the term nal portion ELX. As a
result, it is possible to avoid occurren%% of, e.g., deterioration of the
power generation fuel FL due to an erro & the charging conditions (a 10
tenperature, a pressure and others) of the power generation fuel FL in the
fuel pack 20L,_ an operation . error (for examl a vol tage defect of the
suppl y electrpéaﬁﬁ%eFPriﬁaFﬁglﬁé%égggEH@rSgﬁ8ﬁhﬁﬁﬂﬁFerE Fopn %gﬁk of the
power generation fuel, Fthron1the fugl.ggck 15t%0L totthﬁ outékge.of t he
power supply sPSPERCIE DYATrSgeny apd hBESFBPe S SOPIFITaSteulEe Byve user
O ool L OB EOREEE NGNS R 000,CLEBE B00nUn0BALAg kRkenaPPT oD ale
measures such asinprovenent” of the ~devi ce using environment oOr

epl acerment of HaeRAKCL20;S UAPIN,EUSLEM, £ TRAECLALEALHDR BORKY T eli able

power supply syst ich assures th ety of e power generation fuel

FL having the gopusiybid ity ogaRokeioRr @¥i d8dthkn pbe@ar deharhieohy- product
collecting neans, thé 25 residual quantity detecting neans and the fuel

stabi i zi ng neapsraalibhouaiFdeseriopt tarolgs baentgirménalopotheéofiasBxwhere
they are individually applied to the
As a result, it is possible to avoid occurrence

of, e.g., deterioration of the power generation fuel
FL, due to an error of the charging conditions (a

10 temperature, a pressure and others) of the power
generation fuel FL in the fuel pack 20L, an operation
error (for example, a voltage defect of the supply
electric power) in the power generation module 10M or
leak of the power generation fuel FL from the fuel pack

15 20L to the outside of the power supply system 301.
Also, it is possible to notify a device 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

20 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

25 residual quantity detecting meéns and the fuel

stabilizing means, although description has been given

on the case where they are individually applied to the
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invention is not restricted thereto. It is needless to say that they

be appropwparesydsel ected and an arbitrary conbi ned use eamn/Jpe/@p i
According to this, it is possible 5 to further inprove, e.g., load to the

envi ronnent of

t he power supply system according to the present

can
ed.

i nvention, the energy conversion efficie the use conformation, the

safety, and others.

power supply

descri bed mjthj&ﬁ&%&g%@fgéggﬁgﬁﬁgﬁﬂyjQ?%%p@%@%nt7géwﬁ%ta%%.QEEP#EEWG

show ng concrete

vi ews showi ng the outsi

e outs Shape "a I'cabl’e to

<Qut si de Shape> 10 CQutside shapes applicable to the
system according to the present invention will now be

e power 15

SUpPLY system aeardiig @y oo I eRkans ad SEhCRy 4Ry 74C are

apes applied to the power y system

according to then, weE%g@trow\i%@élgg ANA e ok esPaRYense elaki-anshi p

bet ween such shapes an

dgt the %@V\/%(gpili%m Y sysiamimgvitag thihe,aheves geseribhed
. 7T3A to 73F respectively for exanple, the

chem cal cell

structure, as shown in F

t he out si shapes of the 20 general - purpose

out si de shape wd ITurtderf Uelorpack 20 dagi Nngacotpl &thawehvitremeode o £
generation 25 nodule 10 through the I/F portion 30 or these nenbers
integral ly conftihgumpedieirs sfuppisd ss& tam redravenat e dhtes icdesshdpe and
di mensi ons equi val ent to any of

10

15

20

25

invention, the energy conversion efficiency, the use
conformation, the safety, and others.

<Outside Shape>

Outside shapes applicable to the power supply
system according to the present invention will now be
described with reference to the drawings.

FIGS. 73A to 73F are views showing concrete
examples of the outside shape applicable to the power
supply system according to the present invention, and
FIGS. 74A to 74C are views showing the outside shapes
applied to the power supply system according to the
present invention and the correspondence relationship
between such shapes and the outside shapes of the
general-purpose chemical cell.

In the power supply system having the above-
described structure, as shown in FIGS. 73A to 73F
respectively for example, the outside shape with the
fuel pack 20 being coupled with the power generation
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

bei ng



WO 02/ 059993 PCT/JP02/ 00426 250 circular cells 41, 42 and 43 which are in
heavy usage as general -purpose chemcal cells conformng to JIS or

i nt er nat iwpak/osvanhdards or cells having a special shape @EooIPei/aa2s ar
cells) 44, 45 and 46 in conformty with 5 standards of these cells. Al so,

t he outside shape is configured in such a manner electric power (first and
second el ectric power) generated by the s power supply portion 11 or the
power generation portion 12 of the above=descri bed power generation nodul e
10 can be 10 outputted through the positive (+) and negative (-) electrode

term nals of each of the i Ilustrated cel ap Here, .the positive
el ectrode term%cqls"‘%tqee@clr%cf 1t ¢4 R&U ok hdéjl ad“fe tJﬁ’ehﬁ&Mé’pL@éﬁf@r ation

nodul e 10 15 whil e thea‘r}]e atlve el ctrod%nterq:nal attacdigﬁ% the f uel
pack 20, and t & REGHtide B0 de Terth &E“tl&?t

generation nDduI 1 th u the, wysin ou t Addi ally,
a term nal portlon:éé_ (%é%13taqﬁ§ﬁh égbﬁa&ﬁt ‘ﬂ%ﬁ%%b%;géﬁgﬁafﬁbgﬂﬁndule

10 on the side prdlandienecleithe, zenal i%@l@yco%efogrnavcﬁﬂ tpfien the

power supply systen1 1is acconmo e device DV |nterna

control |l ¢f CNT andd 1814 &5Mitals PN Bl s Ar & rabiimaligealdna el et rical ly
connected to each 25 other, thereby enabling receptlon of the l'oad drive

information. | ra;vdrdmjlﬁ%écy,m tsuch ReeHess td s ildigdowdhe figfsH Rald portion
ELx is insulated fromthe positive

second electric power) dgenerated by the sub power
supply portion 11 or the power generation portion 12 of
the above-described power generation module 10 can be

10 outputted through the positive (+) and negative (-)
electrode terminals of each of the illustrated cell
shapes.

Here, the positive electrode terminal is attached

to the upper part of the power generafion module 10

15 while the negative electrode terminal is attached to
the fuel pack 20, and the negative electrode terminal
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

20 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

25 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



WO 02/ 059993 PCT/JP02/ 00426 251 el ectrode and the negative el ectrode.
Specifically, with the fuel pack 20 and the power generation nodule 10
bei ng coupbadoswdbh each other, for exanple, the power gemeTAPIV4BOrti on
to which the fuel 5 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 terminal and the air electrode 212 is
electrically connected to the positive ¥t rode terninal . Further, 10 in
a structure that internal and external conbustion engines of, e.g., a gas

conbustion engine or a rotary. engine are conbined with the power generator
utilizing el e@eSFEGRSt PEY e EieoR tdrv e Kd &G 9Esee FIGS. 21 to 23), or

gonerator or an MDA Ggeidartth et Fege 44 aad shmansg)
there is provided the structuyre.in.which the.output.termn.nal.of h
power gener at ol TETE ST FERIY doh RSB SRopt SThé SHod ity & “BrEc: Fade
termnal and t ti e I .er " I r I the
circul ar ceIIsQ§f@&%%’an§e %§>§?gq§%m%%§§§nu ggglégeéﬁééﬁﬁ£$%?%%|§“el

avai | abl ¢ manganesg dny,A8ldy @AM 1 14y 1eg! lbhd JHekhirLagmum cel
alithiumcell and others and have the 25 outside shape of, e. g., a

cylinder type Wi puilCl] A REVI0LS T ahCERR 1 @EIINSdadlont YR, kG
73A), a button-like type used in wist watches and others

electrically connected to the negative electrode
terminal and the air electrode 212 is electrically
connected to the positive electrode terminal. Further,

10 in a structure that internal and external combustion
engines of, e.g., a gas combustion engine or a rotary
engine are combined with the power generator utilizing
electromagnetic induction or the like (see FIGS. 21 to
23), or in the power generation portion to which a

15 temperature difference power generator or an MHD power
generator is applied (see FIGS. 24 and 25), there is
provided the structure in which the output terminal of
each power dgenerator is electrically connected with the
positive electrode terminal and the negative electrode

20 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

25 outside shape of, e. ¢g., a cylinder type with which
many devices can cope (cylindrical type: FIG. 73A),

a button-like type used in wrist watches and others



WO 02/ 059993 PCT/JP02/ 00426 252 (FIG 73B), a coin-like type used in
caneral, electronic notebooks and others (FIG 73C) or the like. On the
ot her hamalp ocofpet el y, the non-circular cells 44, 45 andP¢é/Jred@426he
out si de shape of a special 5 shape type which is individually designed in
accordance wth a shape of a device to be used, e.g., a conpact canera or
a digital still canmera (FIG 73D), an angg r type corresponding to
reduction in side or thickness of a port e acoustic device or a nobile
phone 10 (FIG 73E), a flat type (FIG 73F) or the like. Incidentally, as

descri bed above, each structure aof the power generation nodule 10 nounted
on the power sUPSTy 5iBterd &G dilds (/RS ShbidHi SRR 3lan be real i zed as

a mcrochip of the mlljnmeter order or m cr r or as.a m.croplant
By hoplyi G ¢ né LSRG TSRS Ry i st i ber

applying a fuel cell as_f.uel .turbine or | i ke capable of, realizing
the high energy ut i(f)Ii1 ;%l? o%t}é‘?]? ik%:a}%?bfcyc%%mf%%gfm&ege%%} a?%rocﬁllp%]?ti on 20

12 of the powercgeneraj i ofy gyl g, 1. AN SURMLESS AL AIPYE Ofeddie pover
r re al e

generation fuel Tequired fo alizing a battery capacity equi nt to

(or above)  thalyfie thgEXiistda £ el GAl angel 1yt Jrilatihy eloto rsiElde
value. 25 In the power 'supply system according to this enbodinent, the

exi sting cell shape showpd ot he dddriawd ngs wanu e excel .l end laonieald zed. For
exanpl e, as

camera or a digital still camera (FIG. 73D), an angular
type corresponding to reduction in side or thickness of
a portable acoustic device or a mobile phone

10 (FIG. 73E), a flat type (FIG. 73F) or the like.

Incidentally, as described above, each structure

of the power generation module 10 mounted on the power
supply system according to this embodiment can be
realized as a microchip of the millimeter order or

15 micron order or as a microplant by applying the
existing micromachine 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 portiocn

20 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.

25 In the power supply system according to this
embodiment, the existing cell shape shown in the

drawings can be excellently realized. For example, as



WD 02/ 059993 PCT/ JP02/ 00426 253 illustrated in FIGS. 74A and 74B, it is
possible to provide the structure that the outside dinension (for
exanpl e, woloengbs La and a di aneter Da) when the fuel pa®kTABZ/®4OUpP| ed
wi th the power generation nodule 5 10 or when they are integrally
constituted becomes substantially equivalent to the outside shape (for
exanple, a length Lp and a di anmeter Dp) gﬁx§uch a general -purpose chem cal
cell 47 as shown in FIG 74C Incidentall'y,” FIGS. 74A to 74C only
conceptually 10 show the rel ationship between the attachable and

det achabl e strugt E%f%%et gnp%ﬁ?%&sgﬁg!%ﬁgy%%%nli cggr%hggékggagg pr esent

i nvention (coupling “relations appéaran a concrete

| ect rode st t ' - ' ti Th
Corati onen b HEFAEE RN MR N Fhat2 B0 UERTIR CARSHCIOA (8B ThE

relationship b etachabl e structure of power

generation nodgken i@ and 1thehiluels RAGK 2201 aRd tkhe ) eGhiadenst Fyehure
when each cell shape is appli'ed to the power supply systemaccording to

the present ‘i nyerti on Wd lcd¥g 123 daser idhed porcdtel@ine vaft ic@nReatnen with the
| at er- described enbodi nent. Furthernore, each illustrated outside shape is
only an exanpl e00brt hethenegalareelintaliran 1iys coterpifdieal becawak! abl e in

conformty with standards 25 in Japan, or attached to a device and
di stributed or substenttikd lsalesuiGrllengarb dhesburctiviealshexamilfes to  whi ch
the present invention can be applied is shown.
example, a length Lp and a diameter Dp) of such a
general-purpose chemical cell 47 as shown in FIG. 74cC.

Incidentally, FIGS. 74A to 74C only conceptually

10 show the relationship between the attachable and
detachable structure of the power supply system
according to the present invention (coupling
relationship) and the appearance shape, and a concrete
electrode structure and others are not taken into

15 consideration. The relationship between the attachable
and detachable structure of the power generation module
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 invention will be

20 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

25 in 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.



WO 02/ 059993 PCT/JP02/ 00426 254 That is, outside shapes applicable to the
power supply system according to the present invention other than the
above comwpeteswsnnpl es may be adopted. For exanpl e, suchPoemtBIM@4mhapes
match with shapes of 5 chem cal cells which are distributed or on the sale
around the world or chemcal cells which will be put into practical use in
future, and it is needless to say that tggii out si de shapes can be desi gned
so as to match with the electrical char ristic. 10 Detail ed description
will now be given as to the relationship between the attachable and
detachabl e structure of the power generati.,on nodule 10 and the ﬂ pack

20 and the el edt¥ddd S5t Qe WheRSSadkPdf capné §Bo$@ec@PWe§h§H€§
lied to th di t
o Eh et or ence W B R g T 1Es BRSOt HACTSEOR CE0RaD! 6 and

Det achabl e Str yetur 19A 19,75 E t 3 qare views 20
show ng the out5|d%1% apééﬁ%ﬁ Ché t":-ue Eﬁﬁ%ﬁ)§ﬁ§§§yhgldg%056rtlon of the

power supply sygsc;xe@@aggﬁred' el O i '(feStshgl{?é%d'rrgec%%lt W&ithh%hag)%%e%tf

i nventi on when seen from'an upper direct recti

transverse dir ea{d@n- ANt A reqh idiy %%Ie' %st&ll%teéﬁérzéna%@le@%l@ e views
showi ng the attachabl e and detachable structure of the power generation

nodul e and t he Ftind pAEK vdt 1@ D MR iHHIP| e 1SS th@mcac ¢andi Bg ot hi s

into practical use in future, and it is needless to say
that those outside shapes can be designed so as to
match with the electrical characteristic.

10 Detailed description will now be given as to the
relationship between the attachable and detachable
structure of the power generation module 10 and the
fuel pack 20 and the electrode structure when each of
the above cell shapes is applied to the power supply

15 system according to the present invention with
reference to the drawings.

(First Embodiment of Attachable and Detachable
Structure)
FIGS. 75A to 75D and FIGS. 75E to 75H are views

20 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. 76A

25 and 76B are views showing the attachable and detachable
structure of the power generation module and the fuel

rack in the power supply system according to this



WO 02/ 059993 PCT/ JP02/ 00426 255 enbodi ment. Here, |ike reference nunerals
denote structures equivalent to those in each of the foregoing
enbodi mrerwg oeloeedy sinplifying or omtting their expl an®Crano2/@®42s shown
in FIGS. 75A to 75D and FIGS. 75E to 75H, the power supply system
according to this enbodinent is configured to include: a fuel pack 51
(corresponding to the fuel pack 20) in §ﬂ§Ch t he power generation fuel is
charged under predeterm ned conditions; ?® a hol der 10 portion 52
functioning as the power generation nodule 10 and the I/F portion 30, to
whi ch the fuel pack.is  detachably disposed. Here, when tEF fuel pack 51 is
a transparent &@8P§&§6P§'p0ﬁfﬁ§hi§15§s LR TRALCENRET 2 §e (SRR RS char ged
and it is unuse t he periphery.of 15 the case_is _covered, with a package 53
f or protectingS%FPgﬁpﬁe&eé?ﬁﬂa%ﬂﬁﬁtfZ8t3§°§ﬁcﬁna§a8§09£r%Q? kBFsggéPQ when
attaching the fuel pack 51, .a i) i.b l, © .L.ating the
package 53 froﬁﬁgﬁglpﬁgﬁ’pggf%é?y g&ngégﬁgﬁég.%?noagﬁﬁﬁp n?ggﬁhce t he fuel

pack 51 is 20 I grgnt case and an index 51c is carved thereon, it is
possible to co%ﬁ'%%ﬁ%erggrdual gquantity of the see-through fuel. The

hol der pertion 52 i s Canpfdghrief figsqensmnaldyy 75 eliddeir s Power tgenerati on
portion 52a in which the 25 power generation nodule 10 and the I/F portion

30 having the $hielglowce %qlgip\aa;,i eRlstled bhabrafingach ehishemvbariegakngs
enbodi ment are accommodated and a positive
configured to include: a fuel pack 51 (corresponding to
the fuel pack 20) in which the power generation fuel is
charged under predetermined conditions; and a holder
10 portion 52 functioning as the power generation module
10 and the I/F portion 30, to which the fuel pack is
detachably disposed. Here, when the fuel pack 51 is
a transparent degradable polymeric case in which the
fuel FL is charged and it is unused, the periphery of
15 the case is covered with a package 53 for protecting
from a degradation factor such as bacteria. Moreover,
when 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
20 a transparent case and an index 5lc is carved thereon,
it i1s 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
25 power deneration module 10 and the I/F portion 30
having the structure equivalent to that of each of the

foregoing embodiment are accommodated and a positive



WO 02/ 059993 PCT/JP02/ 00426 256 electrode termnal EL (+) is provided; an
opposed portion 52b to which a negative electrode portion EL (-) is

provi ded;wand/osednnecti on portion 52c which el ectricall pCrormxmis t he
power generation portion 52a 5 with the opposed portion 52b and

el ectrically connects the power generation portion 52a with the negative
el ectrode termnal EL (-). A piercing sp SP1 surrounded by the power
generation portion 52a, the opposed portTon 52b and the connection portion
52c 10 becones an accommodati on position when the fuel pack 51 is coupled.

The hol d i 52 incl udes: . ' 52d which h h

elasticity of &S Al B o durd T QoIRHec pERHDI ! ¢ he

opposed porti o&oéé%fgr%jzﬂﬁat% QNH}Lo({he aatr%e:%e%lf)&fé;teoreé%%%eﬂdo%rgi%@; Land 15 an
I p €

wat er | eadi ng or connect1 ng conveX portion 52d
wi th the by-product; ¥ h - ra of I{i[{?ciﬂ%r Ha8neatd-qn hpdyl e 10.
Since an index 2hls|'S carlve 'onat_he hoci er portipon 52 in%]ace of the
index 51c of the daeli pack, Yonddetss RASHdkE I L0 HBA I@siual
guantity of the see-through fuel. At thi's nonent, the index 52h can be
easi |y visual | ywigordHd resbosen ddyer ey i0n pArddtan &2c y Sdifects
transparent. In the power supply system having such a 25 structure, as

shown in FIG 7l pivdr reespecttion tdvert ispace? SR tdordid tndgedibwe t he power
generation portion 52a, the opposed portion 52b and the connection portion

electrode terminal EL (-). A piercing space SP1
surrounded by the power generation portion 52a, the
opposed portion 52b and the connection portion 52c

10 becomes an accommodation position when the fuel pack 51
is coupled. The holder portion 52 includes: a convex
portion 52d which has the elasticity of a spring or the
like around the contact portion of the opposed portion
52b and has a hole at the center (see FIG. 76A); and

15 an water leading pipe 416 for connecting the hole of
the convex portion 52d with the by-product supply path
17a of the power generation module 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

20 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

25 structure, as shown in FIG. 76A, with respect to the

space SP1 constituted by the power generation portion

52a, the opposed portion 52b and the connection portion



WO 02/ 059993 PCT/ JP02/ 00426 257 52c, the fuel feed port (one end side) 5la
to which the fuel supply valve 24A of the fuel pack 51 is provided 1is
brought iwo®osaact with the hol der portion 52 and thisPcoAPeRi04moi nt i s
determ ned as a supporting point 5 while using fingers FN1 and FN2 to
support the fuel pack 51 fromwhich the package 53 has been renoved, and
the other end side 51b of the fuel pack js swveled and thrusted (an
arrow P9 in the drawing). As a result, as shown in FIG 76B, a bottom
portion (the 10 other end side) 51lb of the fuel pack 51 is brought into

contact with tg% ’A?C(%}Seﬁ 1Pef,ri0t egetnd %ébf 3Q%n;eggeéfdj%lld% c% ahgc%be@fg%dat ed

in the space S el pipe can the

fuel feed pathf Rl t%éjsl)syp%sl%s gown, & he fuel s Y 5\{Lalvse g%\gf%

posture is fixe ring, and the cak prevention tion o the
fuel pack 51 isd iﬂ)@o‘?@hﬁ ‘%.I%%nta@ts%ltthhech%o‘fﬁﬂc%%n@'ﬁlﬂl%ﬂ f5gely nal

charged in the fuel pack 51 is automatically carried and supplied to the

power generati gD B itdie isurdaacations o i) Ry baintt ube
529 (FIG 73) and the fuel feed pipe 411. FIG 76B shows the unused power

supply syst em thilwhivditder fddrpack Shdaniz e igeripatd dued2 are
set. In this drawing, the periphery of the case is covered wth the
package 54 for gaad éclt i fupr ndmch Zhedegreachatd @B flect dreessucterayepdiactaad a.
Wien this power supply systemis used as a power supply for a device or
the |ike, exfolihst ioidiatheenshokiate Bh odh thef fiusd. pack 51 is swiveled

and thrusted (an arrow P2 in the drawing). As a
result, as shown in FIG. 76B, a bottom portion (the

10 other end side) 51b of the fuel pack 51 is brought into
contact with the opposed portion 52b and the fuel pack
51 is accommodated in the space SP1l. At this moment,
a fuel feed pipe 411 which can be the fuel feed path
(FIG. 73) pushes down the fuel supply valve 24A whose

15 posture is fixed by the spring, and the leak prevention
function of the fuel pack 51 is thereby released.
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

20 a capillary tube 52g (FIG. 73) and the fuel feed pipe
411. FIG. 76B 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

25 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.



WO 02/ 059993 PCT/JP02/ 00426 258 Moreover, if the sub power supply portion
11 consunes the fuel of the fuel pack 51 and constantly generates power
as with awoieesms ype fuel cell or the like, a hole 54a f@cTgemxoyieng
oxygen and emtting carbon 5 dioxide nmay be provided to the package 54 in
the vicinity of the power generation nodule 10. If the sub power supply
portion 11 does not consune the fuel as i.th a capacitor or the like, the
hol e 54a does not have to be necessarily provided. 10 Here, when the fuel
pack 51 is accommobdated in the space SP1 and coupled with the hol der

ti 52, th I i fi h h id
port1 on 2, UnGorRRURE, SUBRLK.SUN el spconL sy Bl acheye LhgauLs! o
b -d ib i i | - i |l | GS. 73A
cbove, doscr begy&YbLadr Ll genecal sauipesechs EbaTLcal coLl Loge.E
normal |y accomppdat ed achhe $9acetSBlpel kubs refenabhael hate the ot her

end side 51b o uel pac IS présse th appropriate force so that

the fuel feed pokhi1aldasg0ref %ﬂ@pﬁyghgp@§§?éﬁ 6an baiexgely eatbynbrought
into contact with and connected with the fuel feed path on the power

generati gn por giieriddamsidpe prdviikial thethet perkend SiddenStheof the fuel
pack 51 is engaged with the contact portion of the opposed portion 52b by
usi ng 25 appropiicahetpr efsithg foowes igenerdedlonompdeventl Ot.he I£f ek pabk 51
fromaccidentally com ng off the holder portion 52.

power supply portion 11 does not consume the fuel as

with a capacitor or the like, the hole 54a does not

have to be necessarily provided.

10 Here, when the fuel pack 51 is accommodated in the
space SP1l and coupled with the holder portion 52, the
power supply system is configured to have the outside
shape and dimensions substantially equivalent to those
of the above-described cylindrical general-purpose

15 chemical cell (see FIGS. 73A and 74C). 1In addition,
at this moment, with the fuel pack 51 being normally
accommodated in the space SP1, it is preferable that
the other end side 51b of the fuel pack 51 is pressed
with appropriate force so that the fuel feed port 5la

20 of the fuel pack 51 can be excellently brought into
contact with and connected wiﬁh the fuel 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 using

25 appropriate pressing force in order to prevent the

fuel pack 51 from accidentally coming off the holder

portion 52.



WO 02/ 059993 PCT/ JP02/ 00426 259 Specifically, as shown in FIGS. 76A and
76B, an engagenent nmechani sm can be applied between a concave portion at
whi ch a byoproshees fetching valve 24B formed on the ot hercenaoziods 51b of
the fuel pack 51 is 5 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 gggosed portion 52b. At this
nonent, the by-product fetching valve 24B™i's changed fromthe 10 cl osed
state to the opened state when pushed up by the convex portion 52d, and it

[ dwith th di | 416. by- d d f h

wat o1 Teading pi pe JZECLERCBbL I hEPcPBRER thi FREved! Fh & ol Faci Pon bag 23
ided in th . I ' th |

poration (sec"hyaecREtt icendei Y, GabPBU! dnfPeFREIARE, dCel N Cuar)

i s aut ononousl y,gepesat §9.&ﬁiéﬁeaf1?gaﬁ9¥‘ﬁﬁctsf@%ﬁfi ngm?e Wyp apdhlie

operating electric power is supp to at least t operation control

portion 13 20 ipnt bRePOVREL GSRET 8L hONs1RAYE e dO. rhon addition, ; yhen  the
power supply systemaccording to this enbodinment is attached to a

predet erng ned devieggE¥Gnaopast Bb cELBELET I GabOVesr generatiresd by ihe sub
power supply portion 11 is supplied as drive electric power 25 (controller

el ectric power)btyeptbéuconindl 4 ecoSidx pocticedsta haeigeviiee DVC t hrough
the positive electrode termnal EL (+) provided to the power
elasticity of a spring or the like around the contact
part of the opposed portion 52b. At this moment, the
by-product fetching valve 24B is changed from the

io closed state to the opened state when pushed up by the
convex portion 52d, and it is connected with the water
leading pipe 416. The by-product fed from the water
leading pipe 416 can be, therefore, cocllected in
a collection bag 23 provided in the fuel pack 51.

15 As a result, as described on the overall operation
{(see FIGS. 27 and 34), electric power (second electric
power) 1s autonomously generated in the sub power
supply portion 11, and the operating electric power is
supplied to at least the operation control portion 13

20 in the power generation module 10. 1In 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

25 (controller electric power) to the controller CNT

included in the device DVC through the positive

electrode terminal EL (+) provided to the power



WO 02/ 059993 PCT/ JP02/ 00426 260 generation portion 52a and the negative
electrode termnal EL (-) provided to the opposed portion 52b (initial
operati orwO 0Zhemesore, it is possible to realize the 5 comrpirarel/op426

conpati bl e power supply system which can be easily handled as with the

general - purpose chem cal cell, has the outside shape and di mensi ons
(cylindrical shape in this exanple) equ3% ﬁr simlar to those of the
general - purpose chem cal cell, and can s % y 10 el ectric power having the

same or simlar electrical characteristic. Accordingly, electric power can
D ePPL o0 8 A A Fl el s o dg g donee sushas a1
when'the st uct VB B b Hel WETPLHES (8 o RS SEp e S e pover
i act ¢ i appl| B Bt KPR A5 pack 51 whi ch 1§ configured to be

attached to or detaﬁmﬁf?ﬁéPg)tbﬁ P@Wﬁiséﬁﬁ?ﬁfﬂé(¥E£§ﬁ£é0@h§2a (power

generati on nodul e 10 out restraint, the high energy utilization

efficiency can aﬁnﬁf@iéltzsﬁdcmé@bﬁél%v@eﬁ:si%m@ deat Jhuwden) o the

environnment. 25 It is, erefore, possible to excellently solve problens

such as envirorseiel KoNCESDSa$aused e danhe M up e tdreeneast i ng
chem cal cell or landfil
cell, has the outside shape and dimensions (cylindrical
shape in this example) equal or similar to those of
the general-purpose chemical cell, and can supply

10 electric power having the same or similar electrical
characteristic. Accordingly, electric power can be
applied as the operating electric power to a device
such as an existing portable device as similar to the
general-purpose chemical cell.

15 In particular, in the power supply system
according to this embodiment, when the structure
provided with the fuel cell is applied as the power
generation module and a material such as the above-
described degradable plastic is applied as the fuel

20 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.

25 It is, therefore, possible to excellently solve
problems such as environmental concerns caused due to

dumping of the existing chemical cell or landfill
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efficiency. Additionally, according to the power supply system according
to this ewbodiopm®ns, since the space SP1 on the hol der poPCITaRIB®4%i de in
whi ch the fuel pack 51 is 5 accommobdated has a piercing shape with two
opening portions, the fuel pack 51 can be readily attached to the hol der
portion 52 while gripping the opposed si@% portions of the fuel pack 51
with fingers FN1 and FN2, and the fuel paék 51 is thrusted out from one of
the 10 two opening portions by pushing the fuel pack 51 from the other one

f the t i ti thereb Ll | ing the fuel
pack 51 ( Secoft "EABAN MentU6! ACTAuhdora A4 Dbt BERAELEIEr uct re) 15
FIGS. 77Ato 77C 1 t i j th
Fuel pack of (e ponSr SoBry L ey A ALEDr deng o ke s S JonBat Rent - of

the present Inventionas +36eR iy QRRe rehent Sghegct&l@ns ta%‘]?_e sbrapgverse

direction and the rear "direction. Wen the fuel pac is a

transparent degradabligeROlyRliics G2S&iden ivhiveh chhenbuehefil paskclbar ged and
i s unused, the periphery of the case is covered with a package 63 for

protectisg fromcdegimadatiean hbactkops esddhgashhpet aiith. twoudeaingi n case of
attaching the fuel pack 61, as will 25 be described |ater, perforating the
package 63 fromdrhdonksyelthpadkedl peark SUf cacebeFuetkaliyord tashede tbhe f ue
pack 61 is a transparent case and an index 61b is
the holder portion 52 while gripping the opposed side
portions of the fuel pack 51 with fingers FN1 and FNZ,
and the fuel pack 51 is thrusted out from one of the
10 two opening portions by pushing the fuel pack 51 from
the other one of the two opening portions, thereby
easily and securely removing the fuel pack 51.
(Second Embodiment of Attachable and Detachable
Structure)
15 FIGS. 77A to 77C are views schematically showing
an outside shape of the fuel pack of the power supply
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
20 fuel pack 61 is a transparent degradable polymeric case
in which the fuel FL is charged and 1s unused, the
periphery of the case 1s covered with a package 63 for
protecting from degradation factors such as bacteria.
Further, in case of attaching the fuel pack 61, as will
25 be described later, perforating the package 63 from the

fuel pack 61 can suffice. Furthermore, since the fuel

pack 61 is a transparent case and an index 61b is



WO 02/ 059993 PCT/ JP02/ 00426 262 carved thereto, it is possible to confirm
a residual quantity of the see-through fuel. FIGS. 77D to 77G are vi ews
schemat i cablog/osteemwi ng an out si de shape of the hol der por PcoIP&200ei6 t he
power 5 supply system according to the present invention as seen fromthe
front direction, the upper direction, the rear direction and the |ateral
direction, and FIGS. 78A and 78B are vi 2shovm'ng the attachabl e and
detachabl e structure of,the power generati’on nodul e and the fuel 10 pack
in the power supply systemaccording to this enbodiment. Since an index

62d is carved tq the | der, parti.on _62 f. ctioning AS t he powe ﬁeneration

nodul e 10 and Ct%revﬁq Ir‘;E peorr Eodn JStO i ppﬂsgclgj of ttheC Thdex: balﬁ%gfl e fuel

pack 61, it is i firm id 15 quantity of the
eﬁﬁ%ﬁbﬁé@ AL el:rﬁver'.l%'tl%%el

see-through fu i'S nonent,

€ connection portion 62c i s not

transparent, the ingexs 62 can, bey@asid Y i dyee O dLIMRE - sl 6 g

expl anation of structures equivalent to those in each

of t'he foregoing

enbodi ments Wi Idn beutsd g iJHA% Of 2hOHIARY: Jdre 1ot hawern gaesed
power supply system in which the fuel pack 61 and the hol der portion 62

are set. 5The pesigdier s @t dnhe quanelirstp isy PreBdrt doMeedon Iy a package
64 for protecting from degradation factors such as bacteria. Wen the
power 25 supplseesysimm ithaistobras A yrateErorsudfiley ufpear devdecdiom, tiree |i ke,
perforating the package 64 can suffice. Mreover, if the sub power supply
portion 11 consigsss direction and the lateral direction, and FIGS. 78A

and 78B are views showing the attachable and detachable

structure of the power generation module and the fuel

10 pack in the power supply system according to this

embodiment. Since an index 62d is carved to the holder

portion 62 functioning as the power generation module

10 and the I/F portion 30 in place of the index 61lb of

the fuel pack 61, it is possible to confirm a residual

15 quantity of the see~through fuel. At this moment, when

the connection portion 62c¢ is not transparent, the

index 62d can be easily visually confirmed. Here,

explanation of structures equivalent to those in each

of the foregoing embodiments will be simplified or

20 omitted. FIG. 78B shows an unused power supply system

in which the fuel pack 61 and the holder portion 62

are set. The periphery of the power supply system

is covered with a package 64 for protecting from

degradation factors such as bacteria.

When the power

25 supply system is used as a power supply of a device or

the like, perforating the package 64 can suffice.

Moreover, if the sub power supply portion 11 consumes



WO 02/ 059993 PCT/ JP02/ 00426 263 the fuel in the fuel pack 61 and
constantly generates electric power as with a direct type fuel cell or the
i ke, a wDe203m93 or supply of oxygen and rejection of cacCharoxkioa2s de may
be provided to the package 64 in the 5 vicinity of the power generation
nodul e 10. If the sub power supply portion 11 does not consune the fuel as
with a capacitor or the |like, the hole 64 ﬁ oes not have to be necessarily
provi ded. As shown in FIGS. 77A to 77G t & power supply 10 system
according to this enbodinment is configured to include: a fuel pack 61 in

whi ch power gener at f.uel char under redeternlned condi tions; and
a hol der port :}%}? ééleglorﬁpl gﬁheedf%egl tp%éiq( Prlierszl & P52 5% ached
to and detached fr mnthout re t.rain ce the fu pack 61
has the struct ure CgcrdT'deL Hmcth o Sy lQ/aa} eoﬁ'h 9% ttﬁ’c?se )'1§Unenjeaccehl 4 ﬁ:@
foregoing enb Nt.s, er t atio older

odi 2 h é}fé &Ry éd&’glr?)m éfe’h anc[‘ ﬁer é{ll

portion 62 is con i‘guréd to genera power On port|on

62a in which theg 20 Poesxgenel (5ggg%§g Q Which
a positive el ectrode terﬁ?hal éﬁ;gﬂ? I'S prOV| ed an~ opp seggbortlon 62b

to which=m neg%ld&@u&if@ﬂ&dﬁe gAfde Nadn dla tlion i RVited; @t sub
connection portion whi ch electrically connects the power generation 25

portion 62a w tgoudre sappisedqaridon 16 dpandotelReiduncalihe cerneciss t he
power generation portion 62a wth the negative electrode termnal EL (-).
Here, a with a capacitor or the like, the hole 64a does not
have to be necessarily provided.
As shown in FIGS. 77A to 77G, the power supply

10 system according to this embodiment is configured to
include: a fuel pack 61 in which power generation fuel
is charged under predetermined conditions; and a holder
portion 62 configured so that the fuel pack 61 can be
attached to and detached from it without restraint.

15 Here, since the fuel pack 61 has the structure and
function equivalent to those in each of the foregoing
embodiments, thereby omitting its explanation.

The holder portion 62 is configured to generally
include: a power generation portion 62a in which the

20 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

25 portion 62a with the opposed portion 62b and
electrically connects the power generation portion 62a

with the negative electrode terminal EL (-). Here, a



WO 02/ 059993 PCT/JP02/ 00426 264 concave space SP2 surrounded by the
opposed portion 62b and the connection portion 62c is an acconmobdati on
posi ti on wbhen/osdee3 f uel pack 61 is coupled. In the power s®RpmlIPIZNP3LIEM
havi ng such a 5 structure, as shown in FIG 78A, when the fuel pack 61 is
fitted into the space SP2 constituted by the power generation portion 62a,
t he opposed portion 62b and the connecti§% portion 62c (arrow P10 in the
drawing) while bringing a fuel feed port %a of the fuel pack 61 10 from
whi ch the package 63 is renoved into contact with a fuel feed path on the

poner gener 2l gh,p0d 9022559 g e P ShLs SFSomda et T Lhe

space SP2 as shown in eak preve

fuel pack Gl Ielgaseth ¢d Ao ROAMG cb3. d8NerALl Lt dilychar ged

in the fuel pac supplie e power genération mno iI'ncl uded

in the power gRRERAIJONLRA HHRN B2a Y QUEh the Jugh Jeed path. Here, as
simlar to the above-described first 20 enbodi nent, when the fuel pack 61

is accompdated in e rsPaesedPd sl £ G ety Mdvidhesral der portion 62,

t he power supply systemis configured to have the shape and di nensions
subst antisal | y egifuwesdiend, tae dhese dh FI6.9.784, henhabhovercdeseyl bedk 61

cylindrical general-purpose 25 chemcal cell (see FIGS. 73A and 74C).
Addi tional ly, st ftiHitedroment the tpadee SRkelcopedi thit cdeibyg ther pawey
acconmmodated in the space SP2, in order to prevent the
generation portion 62a, the opposed portion 62b and
the connection portion 62c (arrow P10 in the drawing)
while bringing a fuel feed port 6la of the fuel pack 61
10 from which the package 63 1s removed into contact with
a fuel feed path on the power generation portion 62a
side, the fuel pack 61 is accommodated in the space SP2
as shown in FIG. 78B, and the leak prevention function
of the fuel pack 61 released. In addition, the power
15 generation fuel FL charged in the fuel pack 61 is
supplied to the power generation module 10 included in
the power generation portion 62a through the fuel feed
path.
Here, as similar to the above-described first
20 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.g., the above-described cylindrical general-purpose
25 chemical cell (see FIGS. 73A and 74C). Additionally,
at this moment, with the fuel pack 61 being normally

accommodated in the space SP2, in order to prevent the



WO 02/ 059993 PCT/JP02/ 00426 265 fuel pack 61 from accidentally com ng off
the holder portion 62, it is desirable to provide the structure that the
out si de swoape/0s#993 he fuel pack 61 is engaged w th the inrergai2/®@azpe of
the space SP2 of the holder 5 portion 62. As a result, as simlar to the
first enbodi ment nentioned above, it is possible to realize the
conpletely conpatible portable type power %ypply system which can be
easily handled as with the general-purpogé 10 chem cal cell and has the
out si de shape and the electrical characteristic equal or equivalent to

t hose of the general-purpose chem ¢cal cell. Further, i at el

sel ecting a st%H@%uPéC ?6ﬁh§r68méFCl8§Hg?éhVoﬁgﬁépgcBfE%Engggfgé%ﬁeepgmer
eneration 15 nodule or .a terial f i th t t achabl d ., det achabl

Poe pack. t HePPREIEEnEZ ot RE BROLFORIBES BERVEASeras: Py bPFBased and
it is possible_to,s e robl e ch.-a nyi.roen a db

dumpt i ho-or 1 aRRE FoE epbedReoPieRe B e b RoRRakT 61538c EppagEahed BY

energy utilizatieq %E;ei g}%%_%%( Eﬂgbg gg%b@ﬁgﬂggac%f spbt gehahlengider

Det achabl e Structure Ato are views schematically showing an
outsi de ghape gh ihenf el pack of the power supply 25 system according
to.a third enbodi nent of the present invention as seen fromthe front

direction, the transuerseediiagt iaen sand 1bhe toeahedifiestt embobl&Snt79D
mentioned above, it is possible to realize the
completely compatible portable type power supply system
which can be easily handled as with the general-purpose
10 chemical cell and has the outside shape and the
electrical characteristic equal or equivalent to those
of the general-purpose chemical cell. Further, by
appropriately selecting a structure of the power
generation device applied to the power generation
15 module or a material forming the attachable and
detachable fuel pack, the influence on the environment
can be greatly suppressed and it is possible to solve
problems such as environmental concerns caused by
dumpling or landfill disposal of the existing chemical
20 cell or the energy utilization efficiency.
(Third Embodiment of Attachable and Detachable
Structure)
FIGS. 79A to 79C are views schematically showing
an outside shape of the fuel pack of the power supply
25 system according to.a third embodiment of the present
invention as seen from the front direction, the

transverse direction and the rear direction, FIGS. 79D



WO 02/ 059993 PCT/JP02/ 00426 266 to 79F are views schematically show ng an
out si de shape of the holder portion of the power supply system according
to the prweanismyenti on as seen fromthe front directi oRCTUR&/GABNSVeEr Se
direction and the rear 5 direction, and FIGS. 80A to 80C are views show ng
the attachabl e and detachabl e structure of the power generation nodule and
the fuel pack in the power supply systeQ% cording to this enbodi nent.
Here, the explanation of the structures %%ivalent to those in 10 each of
t he above-descri bed enbodi nents will be sinplified or omtted. As shown in

FIGS. 79A to 79F, the power, supp system accordi,ng to this enbodi nent
includes: a trihs p?gr &t fvdéwspasc‘]ﬁ“e?‘?qlﬁ:aﬁ%ycﬁhloﬁ’é%\ﬁ@r e gt iS glﬁpf5 f uel

i s charged unde re ned candi ti ; and__a hol ortion 72 which

i s configured |°rF gl.]i]cen%é’ né’rortqcﬁé%n %ncji’realﬁot‘“ﬁ?roﬁutﬂp % §&5%55cks 71 can be
accomodat ed t herein n the fuel ck 71 trans aren radabl e
pol ymeric caseqq$Qﬁﬂ%ﬂ9t e1¥ﬁélﬁﬁf%§% i8¢ nfi&% fi&nq%%

arged %nd IS unused t he

peri phery of t he.o,4asq ek auer o i rha]r{shﬁer%%(: 92 43 grﬁrarﬁ Qgetddg from

degradation factors such as écterl n case attaching pack

71, as wig | be gescriibed 'a%fo?rFIGsPers‘d%[aéd thd e Package stWinem the fuel
pack 71 can 25 suffice. Since the fuel pack 71 is a transparent case and

an index 71c i sicaraed drhenet aind das cH 1 uaithidthrOfo ft heheS @i ough
fuel can be confirmed. Further, if

generation module and the fuel pack in the power supply
system according to this embodiment. Here, the
explanation of the structures equivalent to those in
10 each of the above-described embodiments will be
simplified or omitted.
As shown in FIGS. 79A to 79F, the power supply
system according to this embodiment includes: a
transparent fuel pack 71 in which the power generation
15 fuel is charged under predetermined conditions; and
a holder portion 72 which is configured in such
a manner 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
20 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
25 suffice. Since the fuel pack 71 is a transparent case
and an index 7lc is carved thereto, a residual quantity

of the see-through fuel can be confirmed. Further, if



WO 02/ 059993 PCT/JP02/ 00426 267 the sub power supply portion 11 consunes
the fuel in the fuel pack 71 and constantly generates power as with a

di rect tyweoeokwosd99xell or the like, a hole 74a for suppl yiPag/Jesywders and

di sposi ng of carbon dioxide may be 5 provided to the package 74 in the
vicinity of the power generation nodule 10. If the sub power supply
portion 11 does not consune fuel as wt capacitor or the |like, the
hol e 74a does not have to be necessarily ~provided. 10 The hol der portion
72 functioning as the power generation nodule 10 and the I/F portion 30 is
configured to neral.ly include: .a power. generation ortion. 72a .. n which
t he power gene?C Fo ubnt}oa%"lleer ﬁjJI?psly é)covcr\gtrﬁ%ﬁa eocoﬁdlr?egs v]\%ec%uf erhi nal
portion ELx for itk i-ng/ i\ IEQQ i ve i {i S
provided in addﬁ%oﬁnﬁﬁ;%%%si ia\r/ngf:qo\eﬂc ror{c#ele% m n%ﬂesggdgjﬁq g%d ‘AgLr%H
negative el ectrpag Lt fighe Bludr ol (e 188 1N Suidiacers A dghanspar ent

accommodati on case 72b provided so as to have a space SP3 between itself

and 20 the povaip@BREi@Rld:RyRPrEHIPMIRD s @ AN QRSN Y iR RGLQer 72¢
whi ch enabl es the fuel pack 71 to be accommdated in or renoved fromthe

space SP3 and ppesses tendid xesckdue fuelipatie Ai@cciaedate igowdhe
space SP3. Since an index 72d is carved to the 25 accommodati on case 72b in
pl ace of the | npexeddiciai mddield udl. padk tie sub ioweas supd ¢t @ordnfdr m a
residual quantity of the see-through fuel. Here, explanation of

11 does not consume fuel as with a capacitor or the

like, the hole 74a does not have to be necessarily

provided.

10 The holder portion 72 functioning as the power
generation module 10 and the I/F portion 30 is
configured to generally include: a power generation
portion 72a in which the power generation module 10 is
accommodated and to which a terminal portion ELx for

15 transmitting/receiving the load drive information is
provided in addition to a positive electrode terminal
EL (+) 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 and

20 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

25 accommodation case 72b in place of the index 7lc of

the fuel pack 71, it is possible to confirm a residual

quantity of the see-through fuel. Here, explanation of



WO 02/ 059993 PCT/JP02/ 00426 268 the structures equivalent to those of each
of the foregoing enbodinents will be sinplified or emtted. In the power
supply sywDeniob®93 ng such a structure, as shown in FIG 8®A&T/IRIXGv42N
opening/ 5 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
exanpl e) of the fuel packs 71 from whic e packages 73 are renoved are
inserted in the sanme direction, and the "opening/closing cover 10 72c is
then closed as shown in FIG 80B and 80C. As a result, the fuel packs 71
are acconmmodat in.,the.space SP3. .and the.openi ng/closin ver 72c
pushes the othe € gr?dfusqt ere'/glbe%%l‘{&}'ulee Cjcuéclo f)cglc S 'f%/ et%czlre y %I’el ngi ng a
fuel feed port f: t ; : 4l tes i th:afuel feed
path (I/F porti%#?eg%oﬁnggﬁe%%lon e%&v\letrb%g(e\s%e atG’Llfolr?jdgé)\r/}'dti%nnlét}fge'si de.

Consequently, the |gakyju qyuam %gﬂgt%{g{&{ Hhe dyelupack 71 is

rel eased, and the power generation fu charged im the fuel pack 71 is

supplied to theypeweiugene/atdn20dadd e st i Raltuded, idbddie gyower
generation portion 72a through the fuel feed path. Here, the power supply

system i § confifwsBchd xowaveride Duils do lshkapeand ol MmN «€ingy opened
substantially equivalent to those of, e.g., the above-described 25

chem cal cell hed npea spefidcd shbpe iterddre fARS bagack opEhear, e
accomodated in the space SP3 and coupled wth the holder portion 72.
FI GS. 80B and $0@Istmaiidy of (two in this example) of the fuel packs
71 from which the packages 73 are removed are inserted
in the same direction, and the opening/closing cover
10 72c is then closed as shown in FIG. 80B and 80C. As a
result, the fuel packs 71 are accommodated in the space
SP3, and the opening/closing cover 72c pushes the other
end side 71b of the fuel packs 71, thereby bringing
a fuel feed port 71la of the fuel pack 71 into contact
15 with a fuel feed path (I/F portion; not shown) on
the power generation portion 72a side. Consedquently,
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 power generation
20 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 of, e.g., the above-described

25 chemical cell having a special shape when the fuel
packs 71 are accommodated in the space SP3 and coupled

with the holder portion 72. FIGS. 80B and 80C show an



WO 02/ 059993 PCT/JP02/ 00426 269 unused power supply systemin which the
fuel packs 71 and the holder portion 72 are set. The periphery of the
case is cwoereMIM t h a package 74 for protecting from degcadaor/mme act ors
such as bacteria. In case of 5 utilizing the power supply systemas a power
supply of a device or the like, perforating the package 74 can suffice.
As a result, as simlar to each of the fo oing enbodinents, it is
possible to realize a conpletely 10 conpatible portable type power supply
system whi ch has the outside shape and the electrical characteristic equal

or equivalent to those of the existin hem cal. .cell. 0, b
C?FPQOQN q,ul%%ﬁl}/r esy%ﬁe%% i E)N ich %he f%‘l%eslo ad%ks 11

appropriately setett = 'st I~ generati Vice applied

to the power 15 genarationdodyle. o, aymaberiale fomdg dhe,prtachabl e and

det achabl e fuel pa ence on the ~environnen onsi derably

suppressed, antid ¢SP0SSIdRR AL GXOE e et VA bl S

envi ronnent al concerns caused by dunping or landfill 20 "di sposal of the

exi sting cheni Cﬁ}or@eiég{ﬁdatﬂ%rﬁrﬁ@brytéddrzaésj W afddid encyh ddgurdh
Enbodi ment of Attachable and Detachable Structure) FIGS. 81A to 81C are

views scleemati catd yvishopnitige pwdheswplsy deyshape ofa tdwvdwiedugsick of t he
power supply system according to the fourth enbodi nent as seen fromthe
front directiom ddweide ansvdrselidka,eqgiemfiprating the package 74 can
suffice.
As a result, as similar to each of the foregoing
embodiments, it is possible to realize a completely
10 compatible portable type power supply system which has
the outside shape and the electrical characteristic
equal or equivalent to those of the existing chemical
cell. Also, by appropriately selecting a structure
of the power generation device applied to the power
15 generation module or a material forming the attachable
and detachable fuel pack, the influence on the
environment can be considerably suppressed, and it
is possible to excellently solve problems such as
environmental concerns caused by dumping or landfill
20 disposal of the existing chemical cell or the energy
utilization efficiency.
(Fourth Embodiment of Attachable and Detachable
Structure)
FIGS. 81lA to 81C are views schematically showing
25 the outside shape of the fuel pack of the power supply
system according to the fourth embodiment as seen

from the front direction, the transverse direction



WD 02/ 059993 PCT/ JP02/ 00426 270 and the rear direction, FIGS. 81D to 81F
are views schematically showi ng the outside shape of the holder portion
of the powero2esgpd y system according to the present inveRCIraRroz®4zxeen from
the upper direction, 5 the transverse direction and the front direction,

and FIGS. 82A to 82C are schematic views showing the attachable and

det achabl e structure of the power genergﬁ% n nodul e and the fuel pack in

t he power supply system according to this®enbodinent. 10 As shown in FIGS.
81A to 81F, the power supply system according to this enbodinent is

configured to inglyde: a fugl ck 81 ] ich the r generation fue
i s charged undéarndgr*ﬂ}f‘etreeﬁﬁ rﬁﬁtfeg%rfcﬂnt'i oﬁrfjshng;r?&lja tl?olgg%\r,\eaﬁcﬁ' 6 =82
constituted to be capabl e .of 15 acco dati.n herein a plurality. of the
fuel packs 81, SSEC e & RO OMS patk BT ks oA drte disgista o

polymeri e case AL WE Nd Yl dbiaAT AR AN ddord hdisathe e

peri phery of the case is cove W or protecting from

degr adabl e factorsSuch 20.aS RRULrdden Adid i0nakddhel N11GARE 0fy 2t t achi ng
the fuel pack 81, as wll be described later, perforating the package 83

fromthe sf uel pagk Blartare S fdiG&ct K the  t1d e diheiifualtiRack S is a
transparent case and an index 8lc is carved thereto, it is possible to 25

confirma residuats quaR ity sofc tde semdmnoughrifae .shdwiridheshwre, if the

sub power supply portion 11 consunes the fuel in the fuel pack 81 and

constantly attachable and detachable structure of the power
generation module and the fuel pack in the power supply
system according to this embodiment.

10 As shown in FIGS. 8lA to 81lF, the power supply
system according to this embodiment is configured to
include: a fuel pack 81 in which the power generation
fuel is charged under predetermined conditions; and
a holder portion 82 constituted to be capable of

15 accommodating therein a plurality of the fuel packs 81.
Here, when the fuel pack 81 is a transparent degradable
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 factors such

20 as bacteria. Additionally, in case of attaching 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

25 confirm a residual gquantity of the see-through fuel.
Furthermore, 1f the sub power supply portion 11

consumes the fuel in the fuel pack 81 and constantly



WO 02/ 059993 PCT/JP02/ 00426 271 generates power as with a direct type fuel
cell or the Ilike, a hole 84a for supply of oxygen and rejection of carbon
di oxi de maY obespedVi ded to the package 84 in the vicinityColJPod@imoner
generation nodule 10. If the sub 5 power supply portion 11 does not consune
the fuel as wth a capacitor or the like, the hole 84a does not have to
be necessarily provided. The hol der port2§@_82 functioning as the power
generation nodule 10 and the I/F portion is 10 configured to generally

i nclude: a power generation portion 82a in which the power generation
nmodul e 10 is accomopdated and to which a termnal portion ELx fo
transnlttlng/r@@@@¥3ﬁ§SI@&WQﬁwa@erﬁpoPnﬁﬁFﬁﬁtl§Ypﬁr§F@&e&eéﬁ Pﬁetgﬁne end
surface in addition to. a 158posH;|ve el ﬁctr de term nal

negati ve eIec@F&@e Fe?ﬁﬂﬁhl > Su&ﬁ dpp s@&yﬁ@Ptﬁﬁﬁ'§§H%+%é99n8%

surface opposed t pomer ene at| rt n.,82a; _and a hase_p ion
82c for connectr oph gl ratrpoﬁ’vl Fig% §%~ &F%ﬁiﬁhe%gp§8 %ég

portion 20 82bm %fC%@l%a;go gﬁé@%&g@@g@% B .t he ePRURN sup

generation portlon the rtion the base portion 82c
is an aceomodaly,n- @%@ﬁrfgo\@ﬁ%ﬂ he dbeel packBkure ¢owplsedl sknce the

index 82d is carved to the holder portion 82 in place of the index 8lc of
25 the fuel pagktdla lctapa%llcm_&otil & HeO 160, i ied Hoas Bual dogdanbitty of the

see-through fuel. At this noment, if the base portion 82c is not
transparent, theviendex82thecessarily provided.
The holder portion 82 functioning as the power

generation module 10 and the I/F portion 30 is

10 configured to generally include: a power generation
portion 82a in which the power generation module 10 is
accommodated and to which a terminal portion ELx for
transmitting/receiving load drive information is
provided on the same end surface in addition to a

15 positive electrode terminal EL (+) and a negative
electrode terminal 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 with the opposed portion

20 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 coupled. Since the index 82d is carved
to the holder portion 82 in place of the index 8lc of

25 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¢c is not transparent, the index 82d



WD 02/ 059993 PCT/ JP02/ 00426 272 can be easily visually confirmed. In the
power supply system having such a structure, as shown in FIG 82A when a
fuel feedwparisssfdne end side) 8la of the fuel pack 81 i sPomraegiostent o 5
contact with a fuel feed path (I/F portion; not shown) on the power
generation portion 82a side so that the contact part is determned as a
supporting point while the other end si 1b of the fuel pack 81 is
swiveled and thrusted into the space SP4 constituted by the 10 power
generation portion 82a, the opposed portion 82b and the base portion 82c

(arrow P11 in the draw_.n as i n -k 828 the other end side 81b
of the fuel pé@ﬁ'gf F?Sg&gugﬁFuﬁﬁt ggﬁ?é% mnth t he opposed portion 82b

and fixed, and a plgra%%%y %%egtgﬁnkﬂ&{%éégéﬁégéﬁgggegukﬂp fuel packs 81

are acconnndated inthe ace’' s tion t this nonment,

the |eak preV%ﬁ&b%ﬁuE%”C%%ogh%%ntH%.%ﬁ%‘ Raak fhehs. relaasedq gpdtt he
power generation fuel FL charged in the fuel pack 81 is supplied to the

power generati on20 fiedilieel0 sipclofded s Fueheppewes19eRebalughtp@htbon 82a
through the fuel feed path. Here, the power supply systemis configured to

have t hesout si denshagewdanth di Ferdl dasdsphshanti/ad byrteauni;vaoenthban) hose
of, e.g., the above-described 25 chem cal cell having a special shape when
the fuel pack®n8lhar poaecorneatadd onn polrd iopad8aSB4dandoc dlpltedhewi t h t he
hol der portion 82. Mreover, at this nonent,
contact part is determined as a supporting p01nt while
the other end side 81b of the fuel pack 81 is swiveled
and thrusted into the space SP4 constituted by the
10 power generation portion 82a, the opposed portion 82b
and the base portion 82c (arrow P11l in the drawing), as
shown in FIG. 82B, the other end side 81b of the fuel
pack 81 is brought into contact with the opposed
portion 82b and fixed, and a plurality of (two in this
15 example) the fuel packs 81 are accommodated in the
space SP4 in the same direction. At this moment, the
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
20 module 10 included in the power generation 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
25 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,



WO 02/ 059993 PCT/JP02/ 00426 273 with the fuel packs 81 being normally
accommodated in the space SP4, the fuel feed port 8la of the fuel packs
81 excel Iwptokgpswedres i nto contact with and connected to rhe/JPwiosieed pat h
on the power generation portion 82a 5 side. Also, in order to prevent the
fuel packs 81 from accidentally comng off the holder portion 82, as
simlar to the first enbodi nent nentioned _ggove, the contact part between
the other end side 81b of the fuel packs2 and the opposed portion 82b is
configured to 10 engage by appropriate thrusting force. As a result, it is

possible to realize the power supply system having the effects and
advant ages si mfidh & tﬁb%&e Rarksadt &F e TG0 Yh G SRR SCs 10F] GS,

82B and 82C sh an unused power s ly. 15 system.in iich the fuel pack 81
and the hol der tSR5He 832?4; E‘fetfuupe%h&e&éjr |I%}“Fé:r;§16"f C’t\ﬁéﬁ’@astglellsp ed
ith a packa 84 for, . praotecting fr.omdegradahl e .f.actor ch,..as

\tl)mact eri al.o At ?%el ﬁ%e]b]?eﬁjﬂ |CIZO|“%5 t'he Opé%}acacgtuﬁﬂ%l saﬁls é:n%%glsecéceﬁiov%r

supply of a dev,ce t i.ke, forati .can ffice.
Ingrdgnt al ly, \f;lg eueﬁfe%lere]%%? eéL a\ﬂrﬁgtrhtehgamuér%gtqt%ﬁerpdg%&%zﬁ%ﬁtﬁ?lo that of

the fuel feed pipg 41 fs the, NQldet PYLdRAMOIHS RIAViARG L @188500f the
hol der portions 62, 72 and 82, and a by-product collection 25 path

equi val ent to té&ﬂ@ér@d’al'lgﬁcﬂd]ﬁ | R A0 d hollavigiad it each f these
hol der portions. WO 02/ 059993 PCT/ JP02/ 00426
similar to the first embodiment mentioned above, the
contact part between the other end side 81lb of the fuel
packs 81 and the opposed portion 82b is configured to
10 engage by appropriate thrusting force.

As a result, it is possible to realize the power
supply system having the effects and advantages similar
to those in each of the foregoing embodiments.

FIGS. 82B and 82C show an unused power supply

15 system in which the fuel pack 81 and the holder portion
82 are set. The periphery of the case is covered with
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

20 like, perforating the package 84 can suffice.

Incidentally, a fuel feed pipe having the function
equivalent to that of the fuel feed pipe 411 of the
holder portion 52 is provided to each of the holder
portions 62, 72 and 82, and a by-product collection

25 path equivalent to the water leading pipe 416 is

provided to each of these holder portions.



274 (Concrete Struc

tural Exanple) Description will now be given as to a

concrete structural exanple of the entire power supply systemto which

any of thwofoensyes n

g enbodi nents (including each 5 struct ecaljpexanam e) is

applied with reference to the drawings. FIG 83 is a view showng a

concrete structural
the present inventi
exanple of a fuel r
exanple, and FIG

fuel reform ng port
it is determned 15
t he sub power suppl
and a fuel reformn

exanple of the entire power supply system according to
on. Further, FIG 84 is7a view 10 show ng a structural
eformng portion appﬁ ed to this concrete structural
85 is a view show ng anot her structural exanple of the
ion %Bplied to this _ concrete structural exanple. Here,
&

(i : qﬁnﬁtRHQQﬁﬁa%uﬂﬁﬂm? pe fuel cell is applied as
it Bl L TR i ol S GO Rt L on

portion 12. Furtherg&r%,e&%%%h%p%ﬁfﬁﬁkaggkggg %%é% gﬁ%ﬁbagsgégggpko 20

t he foregoing éﬁﬁgﬁﬁnen s ‘and~-each "of

ref erence nune

structural S, nd |1 ke

W '%:hdeaﬁl&tn %Efgwego%g% Wi B herttier @R 1$IdTRIG fyipg their

;
expl anation. As shown i

wer supply system 301 "according to

this congyete stryctinall examie)hass the1i23 RAWer Qeeiaidonsmed e 10 and

the fuel pack 20 be

ing configured to be attachable thereto and detachabl e

therefrom t hr oughytikesl./ F portion 30 as shown in WO 02/ 059993

PCT/ JP02/ 00426

FIG. 83 is a view showing a concrete structural

example of the entire power supply system according to

the present invention. Further, FIG. 84 is a view

10 showing a structural example of a fuel reforming

portion applied to this concrete structural example,

and FIG. 85 is a view showing another structural

example of the fuel reforming portion applied to this

concrete structural example. Here, it is determined

15 that

a fuel direct supply type fuel cell is applied as

the sub power supply portion 11 provided to the power

generation module, and a fuel reforming type fuel

cell

is applied as the power generation portion 12.

Furthermore, reference is appropriately made to each of

20 the foregoing embodiments and each of the structural

examples, and like reference numerals denote equivalent

structures, thereby simplifying their explanation.

As shown in FIG. 83, the power supply system 301

according to this concrete structural example has the

25 power generation module 10 and the fuel pack 20 being

configured to be attachable thereto and detachable

therefrom through the I/F portion 30 as shown in



275 FIG 2, and has a cylindrical outside shape as a whole as shown in
FIG 73A or FIGS. 74A to 74C. Moreover, these structures (power generation
nodul e 10wor2/0pme3 i cul ar) are constituted in a snall spacecChyrousionzy 5 t he

m cromachi ne manufacturing technique or the like, and this power supply
systemis configured to have the outside dinension equivalent to that of
the general -purpose chemcal cell. The p r generation nodule 10 is
configured to 10 generally include: a f cell portion 210b extendi ng
along the circunferential side surface of the cylindrical shape; a vapor

reform ng react (vapor . reformng .reactian rtion) 210X, whic as a
fuel flow pat ﬁoiffi&m&@ A Hng %di}l&aﬁefﬁﬁaﬁqc%?ﬁh% “ore 4 an 0o
gm and a heater_far_settin spage d.n w.pa 0 redet erm ne
tenperature beittg ToFHEd™ thhIz;r’ei e it tEtf#gf‘sc’yI%%r&caﬂ%om@&ge@ﬁfeerrdti on
nodul e 10; an ' Qus- 54 f ctqi portion) 210Y
havi ng a fuel fTow pat 1%§§£§3§%ﬁk 0%§#EEMAd%ﬁig%gﬁggéaégpfbely not nore

than 500 gm ang,a.a Neatsr) 0% RIHINL AR SPAGE d Brdde W Palh J0
predeterm ned tenperature being formed therein; a selécted oxidation

reactor (ssel ectiafh Qxi StadnQih i e ati G TNt LA Ry iy e uelkd,| ow path
whose 25 depth and width are respectively not nore than 500 ,um and a

heater for settdmy tthispanavdm suip® Iyt ewpainh i0 cahfiredeierys med-d enper at ur e
being forned therein; WO 02/059993 PCT/JP02/ 00426
the outside dimension equivalent to that of the
general-purpose chemical cell.
The power generation module 10 is configured to
10 generally include: a fuel cell portion 210b extending
along the circumferential side surface of the
cylindrical shape; a vapor reforming reactor (vapor
reforming reaction portion) 210X, which has a fuel flow
path whose depth and width are respectively not more
15 than 500 pum and a heater for setting a space in the
flow path to a predetermined temperature being formed
therein, in the cylindrical power generation module 10;
an aqueous shift reactor (aqueous shift reaction
portion) 210Y having a fuel flow path whose depth
20 and width are respectively not more than 500 um and
a 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
25 depth and width are respectively not more than 500 um
and a heater for setting a space in the flow path to

a predetermined temperature being formed therein;



276 a control chip 90 which is realized as a mcrochip and accomodated in
t he power generation nodule 10, and has an operation control portion 13
and a st awD-oapsventrol portion 15 or the |Iike nounted thecearo2/@4 urality
of 5 air holes (slits) 14c which pierce fromthe cylindrical side surface
of the power generation nodule 10 to air electrodes 112 and 212 of the sub
power supply portion 11 and the power g%ﬂﬁ{ation portion 12 and take in
outside air; a separation portion 17 whic¢ i quefies 10 (condenses) a

by- product (for exanple, water) generated on the air electrodes 112 and

212 si de, t | I t by- d th.16a_f
suppf'yi ng Sifﬁé?pzixazif@ﬂ B3n & ?&'15;; e,io%s%ﬁ?@%%t ﬁ%“@z Fp-%]fg%& gmgi
reaction portiqn exha I8nGe r 0
face of tﬁe CyFFﬁgé%OPS%%ﬁeﬁ%a%% eggggfoégn%% WQO% g%gr %eﬁe ggnﬁgortpon

12 and | emits Lg LBe0uigde ol hepBaust0neLa an Srdyl glpakonbc% t a

by- product (for exanple, carbon as a non-collected " material which

i s generated op.thehuels 0%0t@ﬂeeqtlm%dﬁoﬁh@%dofthte%oaow p%@an@tyoafportl on
or in the vapor reformng reaction portion 210X and the selected

oxi dati o reackii@nhpakld q1413; 1ardwaisubpiR@wer SWRPlthepeflioarital
al t hough not descri bed. The vapor reform ng reaction portion 210X and the
aqueous 25 shi ktideeaetdfeamceporit ivhe 2b¥rubiehieza tdior] eastilend 0oto wdter whi ch
is supplied through the by-product supply path 17a and generated in the
fuel cell porticdrecZiObeaD102/ G5QO23 2PCT/ 1RE2 004 20wWer supply portion
11 and the power generation portion 12 and take in
outside air; a separation portion 17 which liquefies
10 (condenses) a by-product (for example, water) generated
on the air electrodes 112 and 212 side, separates and
collects it; a by-product supply path 16a for supplying
a part of the collected by-product to the vapor
reforming reaction portion 210X; an exhaust hole 14d
15 which pierces from the top face of the cylinder to the
air electrode of the power generation portion 12 and
emits to the outside of the power generation module at
least a by-product (for example, carbon dioxide) as
a non-collected material which is generated on the fuel
20 electrode side of the power generation portion or in
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
25 shift reaction portion 210Y utilize at least one of

water which is supplied through the by-product supply

path 17a and generated in the fuel cell portion 210b



277 and water in the fuel FL in the fuel pack 51 as water required for
reaction. Moreover, carbon dioxide generated by each reaction in the vapor
ref or m ngworeeast9pdn portion 210X, the aqueous shift reactipom/JBopwatd on 210Y
and the sel ected oxidation reaction portion 2102 i's emtted to the outside
of the power generation nodule 10 through the exhaust hole 14d.
Incidentally, it is possible to provide t5g7carbon di oxi de | eadi ng pi pe
415 instead of the exhaust hole 10 14d as"shown in FIGS. 49 to 54 and
absorb the carbon dioxide in the carbon di oxi de absorption portion 404 1In
this instance, the device.is .especial avaj | able as the power supply
system of the d%%?c%?te¥oylé%§ﬁﬁf ?ft%%tl %e%%ﬁfé%ﬂgﬁ ?ﬁ ?%éw%$ Sed
space 15 to su : e t is e i he -product is
hardly exhaust e%iggg%ﬁ%( hfe]élfoo%ércgﬁtg%l y ﬁ@%%?ﬁen%i gé(‘%lﬂ%o%u Si djt‘e)é.{eAs simlar

to the structurgeﬁgpg\pe' %f!&?ﬁ%eaé@f‘oﬁuﬂ &%&sz;&oé%féﬂmir? . 81) is

configured to 20 generally include: a fuel charged portion 401 Tn which

the power generaih@pidhieboftid® PeosUPPhE gl fotdesh POVEre SePRERLT ON
portion 12 or the sub power supply portion 11 according to needs is filled

and charged; a pyrereduztochai@ethoséi ot d@3oxtodt vol i esadolshng 25
portion 21) for fixedly holding a by-product (water) collected by the
separati on portpontidn 2aldaiels serpptyedvad veh@4dutfdidd & Eakheremwesnt i ng
means) which is on WD 02/059993 PCT/ JP02/ 00426
generation module 10 through the exhaust hole 14d.
Incidentally, it is possible to provide the carbon
dioxide leading pipe 415 instead of the exhaust hole
10 14d as shown in FIGS. 49 to 54 and absorb the carbon
dioxide in the carbon dioxide absorption portion 404
In this instance, the device is especially
available as the power supply system of the device,
for example, that may be attached in the closed space
15 to such a extent that gas is not be leaked, since
by-product is hardly exhausted from the power supply
system to the outside.
As similar to the structure shown in FIG. 48,
the fuel pack 20 (51, 61, 71, 81l) is configured to
20 generally include: a fuel charged portion 401 in which
the power generation fuel FL to be supplied to the
power generation portion 12 or the sub power supply
portion 11 according to needs is filled and charged;
a by-product charged portion 403 (collection holding
25 portion 21) for fixedly holding a by-product (water)
collected by the separation portion 17; a fuel supply

valve 24A (fuel leak preventing means) which is on



278 the boundary with the power generation nodule 10 and prevents the
power generation fuel FL fromleaking; and a by-product fetching valve 24B
(col | ect edOomabe9pml | eak preventing nmeans) for preventi ngca/Jead/doent ed and
5 hel d by-product (collected material) fromleaking. Here, the fuel pack
20 is fornmed of degradable plastic such as nentioned above. When the fuel
pack 20 having such a structure is coupl 8mﬁth t he power generation
nodul e 10 and the I/F 10 portion 30, the fuel feed pipe 411 pushes down
the fuel supply valve 24A whose posture is fixed by a spring, and the |eak
prevention funqg

i f_the fuel kK 51 i I ed. Al so,
gﬁneration fuelkkgmﬁ%ﬁ %& %ﬁ%QEﬁyélﬁﬂw%éé¥£§fg?sﬁghf%ﬁgﬁf%gkfjﬂggfiied to
t 15 ' suyr f t i [ i
tube 520 and {HETLEIT o0l p it APh RS 260 R B R RS0
removed from the o POUERIG GenCrAlLpH A & HBn(bd NEedddy BRIdd0mIS0, the

fuel supply valve Is again closed by the resilience 20 of the spring so

that the power genergtdethtuel ddatan rdie grrovant ady f4 wpleakiddg.anthe 1/ F

portion 30 is configured to include: a fuel feed path 31 for supplying the
power gerger ati aield usy-prodhet geshlinedthel fnietepack) 260-dm0 Tdacipayer 25

generation portion 12 or the sub power supply portion 11 according to
needs; and a byHgredudche chhdéegtaddn Patis B2rriad stiphdgrariplle tdeadtied pack
20 all or a part of WD 02/059993 PCT/ JP02/ 00426

such as mentioned above.

When the fuel pack 20 having such a structure is

coupled with the power generation module 10 and the I/F
10 portion 30, the fuel feed pipe 411 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
in the fuel pack 51 is automatically carried to the
15 power generation module 10 by the surface tension in
a capillary tube 52g and the fuel feed pipe 411.
In addition, when the fuel pack 20 is removed from the
power generation module 10 and the I/F portion 30, the
fuel supply valve 24A is again closed by the resilience
20 of the spring so that the power generation fuel FL can
be prevented from leaking.

The I/F portion 30 is configured to include: a
fuel feed path 31 for supplying the power generation
fuel FL charged in the fuel pack 20 to the power

25 generation portion 12 or the sub power supply portion

11 according to needs; and a by-product collection path

32 for supplying to the fuel pack 20 all or a part of



279 a by-product (water) which is generated in the power generation
portion 12 or the sub power supply portion 11 in sone cases and col |l ected
by the semparabs®m portion 17. 5 Incidentally, although neCcTgr@mus2a he f uel
pack 20 or the I/F portion 30 may have the structure in which residual
gquantity detection neans for detecting a residual quantity of the power
generation fuel FL charged in the fuel k 20 or fuel stabilizing neans
10 for stabilizing the charging state of the power generation fuel is

provi ded, as shown in FIGS. 59 and 70. The vapor reform ng reaction

port) on 210X agpl el LKA RQUST AP 48 SLERLAEEN nBniOpblis concrete

15 structural n I'gured to

e e or vaeloele2GRALAC HRILLCAN 12080 cnd WALELAALSCRAEATPOBLLIIN2020: 2

fuel vaporizati'on ~portio a; a water vapori on p

i Xing portion;3036; AcetauEiNgeRstantbhoy, PRHE s2Ba20410And a hydr ogen

gas exhaust portion 205, each o hese nmenbersS being provided so as to

have a predeteppiipadigroove shape and a predetermned flat surface
pattern on one surface side of a small substrate 201 of, e.g., silicon by
usi ng the m cro-f abmnedidedrt 2293 i, e irihguhs wok a%howns ersheomiedt @ack 20
manuf acturi ng technique. The vapor formng reaction portion 210X also
i ncl udes a thi pxf ithm A¢at @or206nWM3i0c maiys harmealtba WOr02t058998 which
PCT/ JP02/ 00426
residual quantity detection means for detecting
a residual quantity of the power generation fuel FL
charged in the fuel pack 20 or fuel stabilizing means
10 for stabilizing the charging state of the power
generation fuel is provided, as shown in FIGS. 59
and 70.
The vapor reforming reaction portion 210X applied
to the power supply system according to this concrete
15 structural example is, for example as shown in FIG. 84,
configured to include: a fuel discharge portion 202a;
a water discharge portion 202b; a fuel wvaporization
portion 203a; a water vaporization portion 203b;
a mixing portion 203c¢c; a reforming reaction flow path
20 204; and a hydrogen gas exhaust portion 205, each of
these members being provided so as to have a predeter-
mined groove shape and a predetermined flat surface
pattern on one surface side of a small substrate 201
of, e.g., silicon by using the micro-fabrication
25 technique such as a semiconductor manufacturing

technique. The vapor forming reaction portion 210X

also includes a thin-film heater 206 which is an area



280 corresponding to an area in which the reformng reaction flow path 204
is formed, and provided on, e.g., the other surface side of the snal
substr at ewD0205893he fuel discharge portion 202a and t he wawrdpro2/@iszchar ge
portion 202b have a fluid discharge nechanism for discharging the power
generation fuel which can be a raw material in the vapor reformng
reaction and water into the flow path as égquid particles in 10 accordance
with a predeterm ned unit quantity, for 2 npl e. Therefore, since the
stages of progress of the vapor reformng reaction indicated by, for

exanple, the chem cal equation (3) are controlled based on a discharge
quantity of theCPoRRTPYRTERI At FORT B CDril 141k eﬂl? rFGEﬂ%'U?Héq di schar ge

ti 202 t he. wat di sch ' 02h ifically, heat
Guant i Ty from FRRCT Koot RS ars Boct Chi FE T Foar e 206 % 46t el y
rel ates theret og:gg h%ﬂé‘%tﬁéf%@fﬁcé’oﬂ&é’%fzﬂg{‘ %?ﬁtj%he wat er di scharge

portion 202b have®d’ structure serving as a par e adj ust nent
function for thefuelirsupply quantity in the above-described output
control portion 14 (fuel control portion 14a). The fuel vaporization

portion 203a and thermat el VaPOEhZAGE OPo PRLEH 0N 2O arenbeaiess heat ed
under 25 vaporization conditions such as a boiling point of each of the

power generati odi§ciehrgndoomaiein BXES Uigvd he £ MADDId Zath DRy P msessn S4OwWn i n
FI G 20A and vaporize the WO 02/059993 PCT/ JP02/ 00426

for discharging the power generation fuel which can be
a raw material in the vapor reforming reaction and
water into the flow path as liquid particles in

10 accordance with a predetermined unit quantity, for
example. Therefore, since the stages of progress of
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

15 water in the fuel discharge portion 202a and the water
discharge portion 202b (specifically, a heat quantity
from the later-described thin-film heater 206 also
closely relates thereto), the fuel discharge portion
202a and the water discharge portion 202b have a

20 structure serving as a part of the adjustment Ffunction
for the fuel supply quantity in the above-described-
output control portion 14 (fuel control portion 14a).

The fuel vaporization portion 203a and the water

vaporization portion 203b are heaters heated under

25 vaporization conditions such as a boiling point of each

of the power generation fuel and water, execute the

vaporization process shown in FIG. 20A and vaporize the



281 power generation fuel or water discharged fromthe fuel discharge
portion 202a and the water discharge portion 202b as liquid particles by
subj ect i rgotopespPawer generation fuel or water to heati ngPpraeex®irsg or 5
pressure reduction processing, thereby generating m xed gas obtained from
the fuel gas and the vapor in the mxing portion 203c. The thin-film
heater 206 | eads the m xed gas generateqﬁgﬂ the m xing portion 203c into
the reformng 10 reaction flow path 204, d cause the vapor reform ng
reaction shown in FIG 20A and the chem cal equation (3) based on a
copper-tin (Cu-Zn) basis catalyst (not shown) fornmed to adhere on the

i nner wall surf ﬁﬁgeQQﬁ?q%ﬁQwﬁﬂ%b‘?b&@ﬁQﬁ1qy%ﬁﬁﬂﬁ&qﬁ?%ﬁmhﬁ € %uél

det ined 15 t I . lied to th f or.m ti fl
bath 204 from (HETRTES HH HEt A0 Z06 5t (TR T HeOrido @ T an ar ea
in which th ' eact i | i s f f '
Irgact : _gn fl gwr e%)d;%nag%glecﬁﬁlec% gggayr%lecﬁgrsgi ﬁgsg%écér%tgleng S&z;ge Eac_ga}&)t}e( \r/:ng ngg
ef ormi ng 1 eacld L Races e A RAOR 922 DNAYS, ROILLEN 205 e LS

hydr ogen gas IS generate e reform ng eaction ow path 204

and cont @ ns CyRAULIIMNOE deet MM dhRddiGg, el HB Al Py GRIARAN P RAXILE (CO)

through 25 the "aqueous shift reaction process and the sel ected = oxidation
reacti on procesgad e sl egt@d d dald10yad eadd ik perddonin2ed and

thereafter supplies the WO 02/ 059993 PCT/ JP02/ 00426
mnixing portion 203c.

The thin-film heater 206 leads the mixed gas
generated in the mixing portion 203c into the reforming

10 reaction flow path 204, and cause the vapor reforming
reaction shown in FIG. 20A and the chemical equation
(3) based on a copper-tin (Cu-Zn) basis catalyst (not
shown) formed to adhere on the inner wall surface of
the reforming reaction flow path 204 and predetermined

15 thermal energy supplied to the reforming reaction flow
path 204 from the thin-film heater 206 provided in
accordance with an area in which the reforming reaction
flow path 204 is formed to the reforming reaction flow
path 204, thereby generating hydrogen gas (H50) (vapor

20 reforming reaction process).

The hydrogen gas exhaust portion 205 emits
hydrogen gas which is generated in the reforming
reaction flow path 204 and contains carbon monoxide
and the like, eliminates carbon monoxide (CO) through

25 the agueous shift reaction process and the selected
oxidation reaction process in the selected oxidation

reaction portion 2107, and thereafter supplies the



282 obtained gas to the fuel electrode of the fuel cell constituting the
power generation portion 12. As a result, a series of the electrochem cal
react i onswobassd9dn t he chem cal equations (6) and (7) ar@CFhJpoxguzmed in
t he power generation portion 12, thereby generating predeterm ned electric
power. In the power supply system having such a structure, for exanple,
when the fuel pack 20 is coupled with thﬁ fower generation nodule 10
through the 10 I/F portion 30 in accordan & with the above-described
overall operation (the initial operation, the start-up operation, the
steady operation, and the stop  .operation), the Ieakr@;eev ntion function by
r i

the fuel supplSPLaIRRE 288 (FULS eie Lo a 85 rel eased, and
t he power generatjon fuel, (for e | e met hanol). FL charged .in the fuel

charged portior-%o %?nsil‘r%"tﬁqu %@%J{ sgesr%%ecau 5% et u]é{l el ectrode
of the fuel battery directly constituti t he b power paortion 11
t hrough the fu Sfaeeraespualt ﬁ,s%lef eOEJ%ebg}gegeenmeera |Onég%e\sl‘é@c%an;f:lulg%e%ﬁlroﬁ:§ power .

This electric Ipé)%c? oqéc%}ég% '&&é&htg@%ao@ﬁ;ﬁ i i) col rp}) portion 13

nounted on the co as the perating electric power, and al so

suppl i ed @s t he,rdiiigs elpatdd HGRANErgde t e SO I &1 ONT icldded in 25
t he device DVC (not shown) to which t?’ue power supply system 301 i's

el ectrically copnestad ddr tdwanipasidl e el egddwagie, term nal and the
negati ve el ectrode WO 02/ 059993 PCT/ JP02/ 00426
In the power supply system having such a
structure, for example, when the fuel pack 20 is
coupled with the power generation module 10 through the

10 I/F portion 30 in accordance with the above-described
overall operation (the initial operation, the start-up
operation, the steédy operation, and the stop
operation), the leak prevention function by the fuel
supply valve 24A (fuel leak preventing means) is

15 released, and the power generation fuel (for exampile,
methanol) FL charged in the fuel charged portion 401 of
the fuel pack 20 is supplied to the fuel electrode of
the fuel battery directly constituting the sub power
supply portion 11 through the fuel feed path 31,

20 thereby generating second electric power. This
electric power is supplied to the operation control
portion 13 mounted on the control chip 90 as the
operating electric power, and also supplied as the
drive electric power to the controller CNT included in

25 the device DVC (not shown) to which the power supply
system 301 is electrically connected through the

positive electrode terminal and the negative electrode



283 term nal which are not illustrated. Wen the operation control portion
13 receives information concerning the drive state of the load LD of the
devi ce Dweofeomphe controller CNT, the 5 operation contr®@CTEeX00826 13

out puts 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-filmheater % of the vapor reformng
reaction portion 210X. 10 Al so, the operation control portion 13 discharges
predet ermi ned anmounts of the power generation fuel and water to the

reform ng reaction flow path 204 of .the . vapor reformng reaction portion
210X. As a reSLﬁ‘?r,mlrfﬁ?]drv@b‘e%’ & A Sg%rabtoerge'di oxi de (C02) are 15
generated by the va e i i t S gg% i ion
reaction indicated E@E?%egkg{)o@\%&%ﬁlgoﬁ ca‘%higlnq%laté]ogrn%lo )el%tto %&,‘pand

hydrogen gas (H2)gdSya SRR dRthdi | H&l@'dlxeﬂxﬁ‘ec%@%%y%fzfo% el 688 |

constituting the power generation portion 12, the generating first

el ectric pover.ofhed idsti@ estd iGoPWR dohtsippldednO tdhe | oad LD of the
device DVC as the load drive electric power. Further, carbon dioxide

(C02) isszenitteshdmnitivh aming gfortthemnoveroganafatirbpdmdilsn 10 (power
supply system 301) through, for 25 exanple, the exhaust hole 14d provi ded
on the top facecormfrdhesipmesr tgendratd ottt @nt(-o 1A dowtprcaduct, (egas such
as vapor) generated at the WD 02/ 059993 PCT/ JP02/ 00426

uses a part of the electric power generated by the sub

power supply portion 11 to heat the thin-film heater

206 of the vapor reforming reaction portion 210X.

10 Also, 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,
hydrogen gas (Hp) and carbon dioxide (CO»p) are

15 generated by the vapor reforming reaction and the
selected oxidation reaction indicated by the above
chemical equations (3) to (5), and hydrogen gas (Hp) is
supplied to the fuel electrode of the fuel cell
constituting the power generation portion 12, thereby

20 generating first electric power. The first electric
power is supplied to the load LD of the device DVC as
the load drive electric power. Further, carbon dioxide
(COp) is emitted to the outside of the power generation
module 10 (power supply system 301) through, for

25 example, the exhaust hole 14d provided on the top face

of the power generation module 10.

A by-product (gas such as vapor) generated at the



284 tinme of the power generation operation in the power generation portion
12 is cooled and liquefied in the separation portion 17. Consequently, the
by- pr oducwoiog/os®epar ated i nto water and any ot her gas compomgrezgo4znd 5
only water is collected and partially supplied to the vapor reformng
reaction portion 210X through the by-product supply path 16a. Furthernore,
any other water is irreversibly held in % by- product charged portion
403 in the fuel pack 20 through the by-pr ct 10 collection path 32.
According to the power supply system 301 relating to this concrete

structural exanple, therefore, appropriate electric power (first electric

power) accor diqcﬁ]d“? @%]htéledrf?%rsto%%’@%tjt% %ﬁ%q%ﬁ@%&@&% DVC) can
be aut ononousl y_out putted w.thout ceptin esuppl.y_of_..t he .fuel, fromthe

out si de of they(-]beorl ﬁ&%%%pﬁci/rtslyosrf el%cﬁ,CQ%ee%oa (fﬂg%%eerféﬁdgr%nog%}eati on can
be effected wit j : versj [+Ci.en ile r | Zi t he
el ectrical char%é%ﬁ%%g 52‘68[8%1% \Slg?'entﬂrg%(ﬁjae{ﬂtg’fﬁt f}%leg\g}?erpg‘ﬁlo-agﬁérﬂpoas%g

chem cal cell and easyy hand inige MIROVET, dindsS g%%s%o@dp?ﬁeqlﬂsqalarﬁf the
portabl e type power supply system which | rfposes |ess burden on the

environnent at digaptwdtecase f11dsRraidgpdie d1usl Ragdeidy ttQ thiee natural

worl d or 25 subjecting the sane to landfill disposal. I'n this concrete
structural exanplghr desedsininPnredtasi deasodiiven AR aHmgasthavhere a part

of a WD 02/059993 PCT/ JP02/ 00426
by-product supply path 16a. Furthermore, any other
water is irreversibly held in the by-product charged
portion 403 in the fuel pack 20 through the by-product
10 collection path 32.

According to the power supply system 301 relating
to this concrete structural example, therefore,
appropriate electric power (first electric power)
according to the drive state of the driven load (device

15 DVC) can be autonomously outputted without 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
while realizing the electrical characteristic

20 equivalent to that of the general-purpose chemical cell
and easy handling. Moreover, it is possible to realize
the portable type power supply system which imposes
less burden on the environment at least in case of
discarding the fuel pack 20 to the natural world or

25 subjecting the same to landfill disposal.

In this concrete structural example, description

has been given as to the case where a part of a



285 by-product (water) generated or collected in the power generation
portion 12, the vapor reformng reaction portion 210X or the like is
suppl i ed wo oels99mpor reform ng reaction portion 210X anacCrdeexas2enat er 5
charged in the fuel pack 20 together with the power generation fuel

(et hanol or the like) is utilized and the vapor reformng reaction is
executed in the vapor reformng reaction rtion 210X in the power supply
systemto which such a structure i s not ied. 10 In case of performng
t he power generation operation by using the charged power generation fuel
to which water is m xed in advance, therefore, as shown in FIG 85, as a

structure of t R PHRSMGfgEterd deietiadied por Godderte] it the pessitl e to

d
apply a structure in 15 which.there is. formed a single flow path consisting
o ol y the f ST BEPY BB e o 220316 BT S SPSrS, EPRT 106t ¢1 on 203

(e ref o110 LeaSlign lancpP3t 204204 Ui udeasn age gghplst por (o

205 on one surface side Of the sm

t he power supply, i?%gr%%' ﬁ%%h?ﬁﬁ?ﬁ%&?2&&%§%%%4E%%%% 'o%a%%g be achi eved

by arbitrarily conmbin menber s oregoi ng structural éxanples, the

pover gemerati QihJRMHY 6% ithe (@1 S3RECHIY & RIRIENLS ARl Lhg st tachabl e
and 25 detachable structures in thé respective enbodi nents. "I n sone cases,

a plurality of iddiertildie il N@eRhansUPRlyY HHQY LiigRY Al e 1RGWRI and
generation portions may be WO 02/059993 PCT/ JP02/ 00426
the vapor reforming reaction is executed in the vapor
reforming reaction portion 210X in the power supply
system to which such a structure is not applied.

10 In case of performing the power generation
operation by using the charged power generation fuel to
which water is mixed in advance, therefore, as shown in
FIG. 85, as a structure of the vapor reforming reaction
portion 210X, it is possible to apply a structure in

15 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
one surface side of the small substrate 201.

20 As described above, the power supply system
according to the present invention can be achieved
by arbitrarily combining members in the foregoing
structural examples, the power generation modules in
the respective embodiments and the attachable and

25 detachable structures in the respective embodiments.

In some cases, a plurality of either the sub power

supply portions or the power generation portions may be



286 provided in parallel, or a plurality of types of the sane may be
provided in parallel. Since drive of the power generation portion is

cont r ol | ewoi/osedr dance with the start-up state of the aeriJee/wy6uch a 5
structure, waste of the power generation fuel can be suppressed, and the
energy resource utilization efficiency can be inproved. In particular, the
present invention can be extensively uti£§éed for a portable device to
whi ch a renovabl e general - purpose cell is applied as a power supply such
as a nobil e phone, a personal digital assistant (PDA), a notebook-size

Ot hers. o a diSHBICA 1 CURHR KLk 111 O HEAL S Y Edeimss it he -

el ectrol un nesc d, ot hers, 2/ 059993 PCT/JP02/,00426 287
S Shlant at AR O e B L e e e

CLAI MS 1. ADy-pr m na ge ation
SyStem (COmbri ShieloLeask Y pdfie; O 11 dalcAofvieh packoparlded wih a

fuel charged ortion having a power generation having a Trqurd or

gas containi ng pygk ogien sharged; thered b £ ande (v AcPWErs@anef ation nodul e
whi ch can be attached to or detached fromsaid fuel pack, the nodule 10

i ncludi ng a ref of ML POS tirDE MY €N & aRNSHOF eSS S Roer gENSathon fuel
supplied fromsaid fuel charged
suppressed, and the energy resource utilization
efficiency can be improved. In particular, the present
invention can be extensively utilized for a portable
device to which a removable general-purpose cell is
10 applied as a power supply such 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 liquid crystal element, an electroluminescent element

15 and others.



portion into first gas containing hydrogen gas and carbon di oxide as nmain
conponents, and a fuel cell which generates an electrical energy by using
t he 15 hywoogesmghs contained in said first gas, said by-pcodecto00426
elimnation device further conprising an absorbent charged portion which
sel ectively absorbs carbon di oxide contained in said first gas fed from
said reformng portion and feeds 20 seco fas whose car bon di oxi de
concentration is |lowered by said first dgas to said fuel cell. 2. The

by- product elim nation device according to claim1, wherein the volunetric
capacity of said absorbent charged Q?rtiogihgféncreased as carbon 25

di oxi de i s absorbed. 3. The by-produc Teid i AatT on devi ce according to

claim1l1, wherein saild a%%,fﬁanﬁo f é‘{%eﬂ]n&‘%{atﬂiﬁo% %svi\éég q%eocsrgl%gs

PCT/ JP02/ 00426 288 cal ¢ciu or calcium hydroxi he by- product

el i nati on deyl 66, AGCoi e {h Sl AL, JSRAIN 32 Alsaibent, char ged

portion inclu a ca i 0X1 dé “absorption portion an cal ci um
carbonate col | ggfd @ .portion containing calcium carbonate generated in
sai d carbon di oxi de absorption portion. 5. The by-product elimnation

devi ce agcording to (Pl a ndel WhesfieigrsaidbEarion i fxdde-rahsipt i on
portion 10 supplies to said cal cium carbonate collection portion calcium
car bonat e generatréd cas hearian dippwede geeration fuel having a liquid

or gas containing hydrogen charged therein; and

(b) a power deneration module which can be
attached to or detached from said fuel pack, the module

10 including a reforming portion which transforms said
power generation fuel supplied from said fuel charged
portion into first gas containing hydrogen gas and
carbon dioxide as main components, and a fuel cell
which generates an electrical energy by using the

15 hydrogen gas contained in said first gas,

said by-product elimination device further
comprising an absorbent charged portion which
selectively absorbs carbon dioxide contained in said
first gas fed from said reforming portion and feeds

20 second gas whose carbon dioxide concentration is
lowered by said first gas to said fuel cell.

2. The by-product elimination device according to
claim 1, wherein the volumetric capacity of said
absorbent charged portion is increased as carbon

25 dioxide is absorbed.

3. The by-product elimination device according to

claim 1, wherein said absorbent charged portion has



absorbed. 6. The by-product elimnation device according to claim4,
wherei n said carbon di oxi de absorption portion 15 contains cal cium oxide
or cal ci uwphgdsoss de. 7. The by-product elim nation devi cecCageaaiszeg to
claim1l1, wherein said absorbent charged portion includes a carbon dioxide
absorption portion, a calcium carbonate collection portion which collects
cal cium 20 carbonate generated in said c i%Qn di oxi de absorption portion,
and a water absorption portion which absorbs water generated in said
carbon di oxi de absorption portion. 8 The by-product elimnation device

according to 25 cl.aimZ7, wherein.said ter absorption portion supplies
to said carbonQﬂ%ﬁﬁQﬁa%ﬁﬂ%ﬁﬁFi&@H&F?qgﬁdéﬂﬁﬁi%hhydroxide generated as

BRI L R L T e D e

elimnati on device actcor

absorption portion.; Sypnl i 63 i$Ald Al JUPRADUMLE O] Hellen portion

cal ci um carbonate generated as carbon dioxide is 5 absorbéd. 10. The

by-product el i mfiatd Qs 3e\Wa68 AC Rl e tas?)scfﬂf?ﬂir@n7,pomqro@i Rirgpid water
absorption portion contains calciumoxide. 11. The by-product elimnation

devi ce acgcor di nex T unl Qaa@dinats a1t SHErdao aditddnd & calisaitn o e g2 @itino n
cont ai ns cal ci um hydr oxi de.
carbonate generated in said carbon dioxide absorption
portion.

5. The by-product elimination device according to
claim 4, wherein said carbon dioxide absorption portion

10 supplies to said calcium carbonate collection portion
calcium carbonate generated as carbon dioxide is
absorbed.

6. The by-product elimination device according to
claim 4, wherein said carbon dioxide absorption portion

15 contains calcium oxide or calcium hydroxide.

7. The by-product elimination device according to
claim 1, wherein said absorbent charged portion
includes a carbon dioxide absorption portion, a calcium
carbonate collection portion which collects calcium

20 carbonate generated in said carbon dioxide absorption
portion, and a water absorption portion which absorbs
water generated in said carbon dioxide absorption
portion.

8. The by-product elimination device according to

25 claim 7, wherein said water absorption portion supplies
to sald carbon dioxide absorption portion calcium

hydroxide generated as water is absorbed.



12. The by-product elimnation device according to claim1l1, wherein a
reformng reaction in said reformng portion includes a first reaction
whi ch gerwoarm®s994b hydrogen gas and a second reaction whi @aTrR62008% Ccar bon
nonoxi de generated with said first reaction into carbon dioxide, and said
absor bent charged portion can absorb carbon di oxi de generated by the
second reaction. 13. The by-product elim i on device according to 20
claim1l1, wherein said reformng portion has” at | east one of a vapor
reform ng reaction portion, an aqueous shift reaction portion and a

| ected oxi dati ' tion., 14. The by-product elinination devi
2ccording o 25 0l af i 1P ONE orao ST TErbH I TP DO | oTE MO Yot

formi tian pogti . . (1 td tion. .and said
absor bent Char GBI Bort1 Gs b D3 DSeees AT TS GOIse? D50 EoRacted 1o
sai d vapor ref Qiypidig d£aG) | Ok PULI O AN 155 £ AR 1SR tporr‘?;i%rilon

portion. 15. The "by-product elimnation device according to "claim1l,

further conpri sddm Aued £Fo G Gdrir AU 10N caxrd¥i i salretiigvel y col lects
at | east water anong di scharged substances di scharged fromsaid fuel cell

16. The lgy- prodirsdobddn nati on device according to claim1l1, wherein said
by-product elimnation device includes a water collection portion which
selectively 10 col |kt s Hie |lsastromater ednomigat isohategeides Wastaandesy to
di scharged fromsaid fuel cell, and said fuel charged
claim 7, wherein said water absorption portion contains
calcium oxide.

11. The by-product elimination device according to

10 claim 7, said carbon dioxide absorption portion
contains calcium hydroxide.

12. The by-product elimination device according to
claim 1, wherein a reforming reaction in said reforming
portion includes a first reaction which generates

15 hydrogen gas and a second reaction which reforms carbon
monoxide generated with said first reaction into carbon
dioxide, and said absorbent charged portion can absorb
carbon dioxide generated by the second reaction.

13. The by-product elimination device according to

20 claim 1, wherein said reforming portion has at least
one of a vapor reforming reaction portion, an adqueous
shift reaction portion and a selected oxidation
reaction portion.

14. The by-product elimination device according to

25 claim 1, wherein said reforming portion has a wvapor

reforming reaction portion and an aqueous shift

reaction portion, and said absorbent charged portion is



portion, said absorbent charged portion and said water collection portion
are separated fromone another. 17. The by-product elim nation device

accor di ngwD®2/03%9x| ai m 1, wherei n said absorbent charged pCTLUP@0IHZ
arranged in said fuel pack, and said by-product elimnation device has a
path used for feeding the first gas fed fromsaid reformng portion to
said fuel pack from said power generatig$ nodul e and a path used 20 for
feeding the second gas fed from said abs Bent charged portion to said
power generation nodule from said fuel pack. 18. The by-product
elimnation device according to claim1l, wherein said reform ng portion
generates the SENFGGERA dels FIGMVSRT FEASTHE e Had S IO 15y O&n and

exot herm c reacti.on, and saig.aﬁsorbe t, charged portion is set so as to
suppl y heat ger 4P D i §eﬁﬁﬁéffb / JP02/ 00426 291 carbon
dioxide to said refaorm rtiqQn.. 19. .fuel .pack i.ch can, he,.connected
Lo pover gener atiion LTS RECHBETY Fadetiat et il R Ehar ged
portion which t.al ns B . i ref qr.m.n tj.0n
whi ch gener at e@%hl%&dg?ﬁjﬁcf%%ro% r?%l}%%e M?a&oetrﬁos%ldleef%gn g)nogocrvj\}%lse
vol umet risc capagiiiah i I&AUGRA A% HAIRAYL di1oXided S/atdaNerRied in said

reform ng portion; and a carbon di oxi de absorption portion which absorbs
10 carbon di oxigiesaenejat efdidut sl rAfmEmi: Padddns=and fusose Mol unetric

capacity is increased as carbon
16. The by-product elimination device according to
claim 1, wherein said by-product elimination device
includes a water collection portion which selectively
10 collects at least water among discharged substances
discharged from said fuel cell, and said fuel charged
portion, said absorbent charged portion and said water
collection portion are separated from one another.
17. The by-product elimination device according to
15 claim 1, wherein said absorbent charged portion is
arranged in said fuel pack, and said by-product
elimination device has a path used for feeding the
first gas fed from said reforming portion to said fuel
pack from said power dgeneration module and a path used
20 for feeding the second gas fed from said absorbent
charged portion to said power generation module from
said fuel pack.
18. The by-product elimination device according to
claim 1, wherein said reforming portion generates the
25 first gas from said power generation fuel by an
exothermic reaction, and said absorbent charged portion

is set so as to supply heat generated by absorbing



dioxide is generated in said reform ng portion. 20. A fuel pack which can
be connected to a power generation nodule w thout restraint, conprising:
15 a fuelwohangm®e porti on which contains a fuel to be supplriJee/ie26a
reform ng portion which generates m xed gas containing hydrogen and a
first by-product from said fuel, and whose volunetric capacity is reduced
as said first by-product is generated iﬂz& id reformng 20 portion; a
first by-product absorption portion whic generates a second by-product by
absorbing said first by-product fromsaid m xed gas, and whose vol unetric

capacity is in%%ﬁiigﬁdﬁz)sa'dﬁ%j%§hﬁfy-prqguct %%Fﬁgﬁggnerated in said
ref orm ng portiom, }gé%b L1 FRFAT TR0 MR ortion which
absorbs said secon y-product in.a mxture including W 02/059993
BT IP02] 00426 262201 o My bGEF BB (20b dth - BB R oSG sai d
first by-produ Pt r{i T p rdi.ng to claim
20, which furtEﬁgg%g%%%}%%gﬁgﬁiﬁﬁﬁP y-ﬁ?o J%ﬁggﬁsg%b |o%gﬁl'tion 5 whi ch
absorbs a third by- f I i 'y ' [

Y- P& OAUCE éﬂ%eed@d %’c?}tﬁﬁ{ wPA!eErﬁ%&%r?é & sald {higd

by- product as power is genera by using t ydrogen fed from said _
second by pr oduGipp BRSPS | LN-d¥ 00y -t e Wiiedn Ragle@Gey ding to claim

20, wherein 10 said first by-product” absorption portion and said second

by- product absefypit@ferpid Whdcdh CiNEUeF i said fuel, and whose
volumetric capacity is reduced as carbon dioxide is
generated in said reforming portion; and

a carbon dioxide absorption portion which absorbs

10 carbon dioxide generated by said reforming portion and
whose volumetric capacity is increased as carbon
dioxide is generated in said reforming portion.

20. A fuel pack which can be connected to a power
generation module without restraint, comprising:

15 a fuel charged portion which contains a fuel to be
supplied to a reforming portion which generates mixed
gas containing hydrogen and a first by-product from
said fuel, and whose volumetric capacity is reduced as
said first by-product is generated in said reforming

20 portion;

a first by-product absorption portion which
generates a second by-product by absorbing said first
by-product from said mixed gas, and whose volumetric
capacity is increased as said first by-product is

25 generated in said reforming portion; and

a second by-product absorption portion which

absorbs said second by-product in a mixture including



each other, and said third by-product absorption portion is separated from
said first by-product absorption portion and said second by-product 15
absor pt i owoponsdsen. 23. A fuel pack which can be connect e@Crare/@amer
generation nodule without restraint, conprising: a fuel charged portion
which contains a fuel to be supplied to a reformng portion which
generates m xed 20 gas including hydrogggﬁgnd a first by-product fromsaid
fuel, and whose volunetric capacity is r ed as said first by-product is
generated in said reforming portion; a first by-product absorption portion

whi ch 25 absorbs ,said first by-product fro aid mxe as, .and whase

vol unetric cap&&ity hyéz{ﬁor‘ff@rne s%%séie&oﬁa ity_ptﬁ?%’]‘:gd%&% f&oFeférdt ed in
sai d reform ng _portion, and 02/.059993 PCT/ JRPQ2/ 00426 293 a second

by- pr oduct absg&ﬁfﬂb%“%é?f%%ﬁgaﬁﬁéﬁrp?&PPegpg%ﬁo?écond by- product from a

fuel cell which generatgs ROUEr %%k”%kggm%ﬁkgfg*pkﬁgﬁﬂlﬁ%d fHomysaid
an v

first by-product absorption portron, whos olunetri ¢ capacity is

increased as PQRLHS ERARALRE o Rnigid MglrotRldt absorption portion

5 which absorbs a third by-product from a fuel cell which
generates said third by-product as power is generated
by using the hydrogen fed from said second by-product
absorption portion.

22. The fuel pack according to claim 20, wherein
10 said first by-product absorption portion and said
second by-product absorption portion are connected to
each other, and said third by-product absorption
portion is separated from said first by-product
absorption portion and said second by-product
15 absorption portion.
23. A fuel pack which can be connected to a power
generation module without restraint, comprising:
a fuel charged portion which contains a fuel to be
supplied to a reforming portion which generates mixed
20 gas including hydrogen and a first by-product from said
fuel, and whose volumetric capacity is reduced as said
first by-product is generated in said reforming
portion;
a first by-product absorption portion which
25 absorbs said first by-product from said mixed gas, and
whose volumetric capacity i1s increased as said first

by~product is generated in said reforming portion; and
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a second by-product absorption portion which
collects a second by-product from a fuel cell which
generates power by using said hydrogen fed from said
first by-product absorption portion, and whose

5 volumetric capacity is increased as power 1s generated

in said fuel cell.



