1 DESCRI PTION HYBRI D PONER SUPPLY DEVI CE Techni cal~
Field [0001] The present invention relates to a
hybrid power supply device. A device including amwmm
mechani smdriving a motor of the like by a hybrid
power supply including an engine generator ané—a—
capacitor such as a battery is devel oped for cranes or
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present invention relates to a hybrid power suppl y

device used for eayBRIPNEWER GOPPLhOEQERtry crane or the

| i ke. Background Art [0002] Engi ne generators

i ncluding diesel engines or the like are
Teclyaeaielitelonal |y used for a power source driving an
[o®)1gctric notor such as a notor or a punp in cranes or

the |ike. The engine ?enerator suppl i es generat ed _
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likerbdving énginpageaddaedrsvistapoivbresdunvesick bs iy exaPbetire-mounted
jib Patent Docunents 1 and 2). [0003] In techniques of

Pat'ent Documents 1 and 2, energy efficiency can be

i ncrTé%ISEGFenbéewﬁémsmlpF%st@m/vbrbréfarmom stotedevine tused for
equiEARACHT e WREF, &fineloeCihkigygotor requires a small

amount of electric power. Then, both of the engine

generator and the capacitor can supply electric power
Bacltg@odrderrel ectric notor when the electric notor requires
[O?E | arge anount of electric power. Because of this,

%re is an advantage that the engi ne generator can

be dommsiszedator004judHawicer], emiboaet applikedrt @oh\hetionally
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power required ectrlc nmotor 1nt F
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motchoﬂﬁ\lo@ﬁ Rldopri@ dnhanan@irie genNe rc@&rférorsﬂhg Miifel Catabdeitor such
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t he
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motéersima ppragiil biikh tte timatrtar (fomenimis PakiwaDeuddnts Neand 2).
@ﬁglne generator drops. The engi ne generator may stop

I N extreme cases. 2
In techniques of Patent Documents 1 and 2, energy efficiency can be increased
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because surplus power can be stored in the capacitor when an electric motor requires
a small amount of electric power. Then, both of the engine génerator and the capacitor
can supply electric power to the electric motor when the electric motor requires a
large amount of electric power. Because of this, there is an advantage that the engine
generator can be downsized.

[0004]

However, a load applied to the engine generator varies in proportion to the
electric power required by the electric motor in the techniques of Patent Documents
1 and 2. Because of this, .the load applied to the engine generator significantly
increases if the electric power required by the electric motor significantly increases,
so that there is a possibility that a momentary voltage of the engine generator drops.

The engine generator may stop in extreme cases.



[ 0005] As a technique solving the above problem a
technique is also developed in which all of the
el ectric power generated by the engi ne generator is
supplied to a battery and the electric power is
supplied to a notor or the [ike only by the battery
(Patent Docunent 3). In the technique of Patent

[oBgunent 3, since the engine generator is only .usgd
for charging the battery, the engine nerator can be
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08] In view of the above circunstances
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[0 &9 ration of an engine generator and preventing an

rease in size of the device. Means for Solving the
fht@ﬁd%m@nstl[OOOQ] A hybrid power supply device

a(:(:q]ragé;ngge PO oft ngrds@pQE |3t %5219{93t he present invention
pomer supply device conprising an engi ne

}htﬂén%¥HF6P and a capacitor, wherein the device
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p Q acitor connected in parallel and supplying
ata]eéFW%B “Bower to an outside; a step-up converter 3
Japanese Patent Laid-Open No. 2003-102106

Disclosure of the Invention
Problems to _be_Solvéd by the Invention
[0008]
In view of the above circumstances, an object of the present invention is
to provide a hybrid power supply device capable of properly controlling an operation

of an engine generator and preventing an increase in size of the device.

Means for Solving the Problems
[0009]
- A hybrid power supply device according 'to a first feature of the presenf
invention is a power supply device comprising an engine generator and a capacitor,
wherein the device comprises: a DC bus having the engine generator and the capacitor

connected in parallel and supplying electric power to an outside; a step-up converter



provi ded between the DC bus and the engi ne generator
and controlling a current anmount supplied fromthe
engi ne generator to the DC bus; a step-up/down
converter provided between jhe DC bus and the
capacitor and controlling aturrent anmount supplied
from the capacitor to the DC bus; and a control
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an engine generator and a capacitor, wherein the device comprises: a DC bus having
the engine generator and the capacitor connected in parallel and supplying electric

power to an outside; a step—up converter provided between the DC bus and the engine



power to an outside; a step-up converter provided

bet ween the DC bus and the engine 4 generator and
controlling a current anount supplied fromthe engi ne
generator to the DC bus; a,step-up/down converter
provi ded between the DC bus ‘and the capacitor and
controlling a current anount supplied fromthe
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first feature of the present invention, the engine
mwgﬁgg&@kogw gggngap capacitor are connected to the DC

in parall bot h of which can supply electric

[%6§er to the outS|de and therefore, both of the

engi Aeordefpeoah® i @0 dedti of the present invention, the engine generator
and the capacitor are connected to the DC bus in parallel, both of which can supply
electric power to the outside, and therefore, both of the engine generator and the
capacitor can be downsized. Moreover, electric power supplied from the engine

generator to the DC bus can be regulated because the control section controls the




capaci tor can be downsi zed. Moreover, electric power
supplied fromthe engine generator to the DC bus can
be regul at ed because the control section controls the
5 step-up converter. Accordingly, a |oad of the
engi ne generator can be regulated regardless of a
variation of the electric power supplied fromthe
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According to the sixth feature of the present invention, the engine generator
and the capacitor are connected to the DC bus in parallel,. both of which can supply
electric power to the outside, and therefore, both of the engine generator and the
capacitor can be downsized. Moreover, electric power supplied from the engine

generator to the DC bus can be regulated because the control section controls the



and the capacitor are connected to the DC bus in
paral l el , both of which can supply electric power to
t he outside and therefore, both of the engine
generator and the capacitog can be downsized.
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and detoeem'ndmdare@msaﬁecannlgz peeerapdunt of charge of the

CapﬁgdotranF t%ht%e %nplhllnF Jga{hg%rgsfen{ hgvegﬁlaﬁmsgnce t%arioad of

properiy nal nt al ne over I SC rge St
the e%ﬁd}nbéew@\?éﬁ?@dnotﬁkeé@qedﬁmgsswlr Rereniait the fleme of eheofarlatlon

of thB&sups19S@Rtent NMBEHLI QMnert 3R Eoft lkl%cl! Qe Ofng 4 Q?ope@fgltmaeenglne
genegener at qt{Ehdoes not becone excessively large at th

P G “V&fthtion of the supply current am)unt
generation of black snoke and a stop of the engine

Bestgﬁ&gr%;ctrancy@gg Bfogil l/evntteld Best Mbde for Carrying Qut

I nvention an enbodi nent of the
O%ff sent invention is described based on drawi ngs. A

hbeb,Q QQWodﬁéﬂphy tﬁjeeyﬂeggltqfnvénla%ngr %E&Hbéd%\égé’ﬂ énocnaxlu%gs

a device for sup ? X
A hybrid power supply ev1ce of the present invention is a device for supplying

electric power to a working actuator such as a winch or a cross traveling device in
a machine such as a rubber-tired gantry crane or a tire—mounted jib crane, wherein
the device comprises an engine generator and a capacitor, an operation of the engine
generator can be properly controlled, and the device can be prevented from increasing -

in size.



el ectric power to a working actuator such as a w nch

or a cross traveling device in a machine such as a

rubber-tired gantry crane or-a tire-nounted jib crane,

wherein the device conprLs?s an engi ne generator and

a capacitor, an operation of the engine generator can

be properly controlled, and the device can be
[o@pevent ed fron1|ncrea5|ng in size. 7 [0012] Figure 1

is a schematic circuit diagramof a hybrid power _

sup|z§I1%}Jr Bvice stpmape "clﬁ%llér?b%%}‘P‘ﬁ@ﬁta h%é?"e?‘é’ﬁ%é”ﬂ?éﬁé?"alce 10
of tHO dmbddii Gt eSR&ehayxbé InGnePOWEY isdipPley RN CEpEr stgp@y device of
the eir;rg?dgrg erlnAIt}pe gpagégm ag/{dg{rtllo qqhtl 0 al | ?Oﬁhgfeagte%ﬂipgiﬁdicates a
workﬂnecabtuacorptnmahlchselsqxppﬂ pQMdrflscnumblledlfth'mht jpowilr power supply
devidpply device. Hereinafter, an exanple is described

I n which the working actuator A has an electric notor -

M sdlereipafter, nax oremzlgdisadesirabed irevhich thhperéingrastuator A has an

eledtRVEEI 6F M budhRY aBBtdH BY bl 6f e r REIVWREN etth§ 1r$z|e§&§ I Im‘gy E@ISrg(llded
M ang%a DC bus La de §d%ged bel OM/Or be i ncl ude

ety G BBl CUlphy e geeeEibE PelBPEaTeY “nehuded in
the Fiygtid epodsr swpbbyr envdee ¢har act er La indi cates a DC bus
[Oﬁggplying DC power fromthe hybrid power supply

evice 10 of the enbodi ment to an outside. The DC bus

La Had'igungal.r rdfrepondiareiter LpaindscaténadiCelesreobplying DC power

frof @P@Wb&'ﬁf pongr 's§'pp@\'; 9!41@@@0 Qﬁtt‘ﬁ@%ﬂbodgﬁﬁt Q@'aﬁ og‘tsme The DC bus
conductive paths. The electrolytic capacitor 18 can

La hap grrgipef E)‘B\ﬂ}éfr“"%l’ﬁﬁbfl e L6 FRE B #Ras1 1ok 18 he PEAvadpd betveen
theranlréﬂrcg»ﬁdlfc&vsUMhS/ D@!epél\éﬁfrotl)rh& h;%pi{é@tck}USB le@h store DClxéower
e wer stored i el ectrol ytic capac t
sonfFE T ot Paevh BuPT dh ot B S ar eGP B S oot rre DU b0 Le
Elemwepoweeqmmreédmbynet Hecwohkingametvat 6r fubctiecaase tufiter to a
var@t?&lt elcgrlgapcﬂvgkt PJqu1]r§d aMI %t lvcgfﬁ rlgy apt% Io?r ab&ause the

stora e I sch ar?e operatlon accor ng toare
eleﬁé?\/vééfn caPacher githguraebice Her potormRda a5tPeg (sl eigeseopreration

accélengDG a RURtheh bekhéeni mv&&@% Hat@ARere6S RRCE ID¥&oltage of the DC
busqﬁnverters 13 and 16 described bel ow generally

tlude el ectrolytic capacitors connected in parall el
Wi t IThe h@eB@rHu&deaspecA%omdnerr@h»y 13 tahe16eddsE Bibed below generally

incﬁldgcgfeglt thic %Hto?g c]0§nen% nOt pbrealﬁ) IOV\J g‘xedthl f &hgus La.
el ectro I C capacl tor per or a "functi on of Fh
Acceridgistly, oltjlf | extrapdeitrolytis Calf@@)’qut] lﬁ\sm%hwm be npii igigd eif the

eledtro BRi € BHa PR oS QBEILAIOE fhdet Odn wehmmckglmwapaw&?' 1.
deyice 10 of the enbodinent is connected to the DC

[0¢d4 La through a di ode converter 12 and a step-up
conwersh@h ik Figure 1, an engine generator 11 of the hybrid power supply device

10 of thc cmbodiment is connected to the DC bus La through a diode converter 12 and
a step—uprconverter 13.
[0015]

The engine generator 11 is an engine generator generating AC power and has
an automatic voltage regulator (AVR), and a variation of an output voltage thereof
is small. The diode converter 12 converts AC power generated by the engine generator
11 to DC power and can supply it to the step—up converter 13.

While the engine generator 11 can employ a diesel generator or the like having

a supercharging mechanism such as a turbocharger, it is not particularly limited



[ 0015] The engine generator 11 is an engi ne generat or
generating AC power and has an automatic voltage
regul ator (AVR), and a variation of an output voltage
thereof is small. The di odg converter 12 converts AC
power generated by the engirne generator 11 to DC
power and can supply it to the step-up converter 13.
theiblig {thes anGhsige %ﬁ&ﬁ@troéen;r]at%nACemepy a di esel
' genﬁ;ator or, the like havj ng a super chargi ng
4TS 8 EH RSO T UPB O T geer EPRETFA R the engine generator
to Papdvee Uloarahyoultputi 1seabt8l imi fear @t ® diddel donvegt@n engi ne
&%ﬁer ator generating AC power. Further, a device
converting the AC power generated by the engi ne
gendhatDerrow¢rocdd@pedvey thodign comteptdr 12sinedpplieditbeidhe tG bus

La gqrgﬁggdﬁlecggy%[)tcggver{eqollgﬁ] The DC power converted by
t he di ode converter 12 is supplied to the DC bus La

t hr GG RERE P TEthver el on 3hatThves St aprlinse of the OC pover
conG@baEe bt @he HBoddaGnaerkemncd |(Meﬁmtqrb%s§r§u@e yﬁbt@gﬁag@f for an

nverted by the diode convert
ou e B AT 27 0o 5 ORI EE) 0B [N SYBFL FERE BT odbgificalls
the gmeb-opesratgsr hasedran aturras tanoei isopblfi éfod tBOBiod®konverter

12 &e&EiD@%UJZa bé@@%h hg %Jtyuot1gnhﬁr01§tt%o%olﬁ9ro§os%¥telégl ?‘F 1§DC power

_ controls a current anount supplied fromt
amowdrRpaplied to 1he Pobyshler, pad lBperiddzand 4émics dpr tSllrpelymg the DC power

are | 13gH 1L UG bp@orftfﬁmﬂghﬁlec&gfern@amglﬁﬁt' on 17. A DC power
0 gﬁqunt supplied to the DC bus La, and a period and

ing for supplying the DC power are regul ated by
contBeadulsé g thhe tﬁjltlﬁeemttep-ajﬂiombertéﬂ@izg_ cBh?tQaL@ﬂf Of power with

a hlgn&s\"olltigte tlﬂgn ﬁhee%ﬁurpe Si { ar égee{% 3DetsH to theﬁ)%d)élD?a during

er vo
a de\?blretiag!ewé ah d%ﬁer@utppmgedhattmt hea %lbwmmtdﬂnhmgemmd timing.
[o6l@si red period at desired tinmng, that is, by a
desired anpunt at the desired tim ng. [00181
Addidfigacnatly, asshemoimfigwe i guiedicr, sugh aee Peidemuehe gapagi tor
capzbaab befcya@ﬁngaarﬁaﬂaﬁiaiglhg (ﬁb&pﬁﬁ'fﬁer?fca&hﬁtro@lﬁg i@B6hnected to the
acito

har ere inafter i's connect ed
o T et g e R ST S RGP drgpRgs o conver e
16. gé\n@rétrxgiyyllhet tﬁp@ugbcr a5 stepd spsaohn etonvier p@er tdbhe working
actlﬁq:&o%dfh?&lg}{ thE Q%T(pcaﬁ/%&hlnt &rnvélrﬁercig ﬁ(ﬁ §9e ﬁé’%ﬁsl,e}fa.el ectric

(glo to the working actuator roug
(o p- up/ down converter 16 and the DC bus La. [00191

The Ts¢ @ﬁbpulﬁf/ﬂ’cﬁz%orﬁz@f\t\ée n ess alﬁmhal%n aha‘t%s;;ﬂs QNof ﬁ@& of DC power
rom

a volta ed f
sunl Q60 btp S Sepot HGr 97 (ERe Br ok, ¢ AMeT 1oy Sid G0 0a (fap ey outou:
and floreranheoutlpade, ashcbekatwe bsset loe aw ahdtage j onafidm OREfAt®3 section

17 ﬁﬂﬁggho& 91% AtQpSLB léggvl IQLBI' 15 on%pec%lcﬁnt r g!e sstggtupﬁiown converter
16 controls a current amount supplled from the capacitor 15 to the DC bus La by step~up
control based on the instruction from the control section 17. A DC current supplied
to the DC bus La is regulated so as not to reduce a voltage of the DC bus La (a voltage
between terminals of the electrolytic capacitor 18) by controlling the current amount.
The step~up/down converter 16 also has a function that supplies a DC current
from the DC bus La to the capacitor 15 so as not to increase the voltage of the DC
bus La by step-down control.
[0020]



17 simlarly to the step-up converter 13.

Specifically, the step-up/down converter 16 controls

‘a current amount supplied fromthe capacitor 15 to the

DC bus La by step-up contrql based on the instruction

fromthe control section 17. A DC current supplied to

the DC bus La is regulated so as not to reduce a

vol tﬁgaxs@foft thes, DO bhs stap-pA dwal doage terbed \Aeezaosttedfdﬁ'tmleﬁ DC
powgr w1phe %1%r v?ltgglehe an Bg%a‘%ﬁ%é‘bo\,{ﬁglgg%\‘}g?ng Eziol ?pgi to the
DC aua‘ uan(dmrlom at dpatred uuppllori@s &sbh@dcumirgntthaf nenbt hedeBGeblmount

b & Qb IERSAPAGHI NI, S8 B bk hod MHERAR &A% redercrpined
at agre of!n'?%? ! %&ﬁ/ La b by st epc down contr ol .%[r%)ct)aﬁ%rflne
Set9V°1B%€@ause of th| s, if the step-up/down converter 16

| S bﬂﬁsﬁteﬁ;@m&@nl doﬁ\d}ft@@(iﬂi@y\@ﬁasm fdﬂcﬁoﬁ]itlgalﬂ%r%%§ BHd&tep-down

n the ca t or- e voltage can be supplied to the
aib‘t?smttaufd PHGEa S ﬁlég\tlrye*&gb%rr Ha B AR FEaSIEF nehigee tover

thah it vbBragdyf ahedKSbll‘seﬂa aneuiite ofitthd bapackiest n&dnd istiphg DC power
to %C%I‘g%lel?%: ned Accor@%%(;/l t1n|‘t?’%le celsh w%e{enaalchr;atrgaléag\?mtec%fn@lgrPpamtor
15 156 redusesd bragheavofl tage tof ghe tDﬁaws pberlfsorrunhs htglher shanpthd owedetermined

set%@%e[g@l it 6 Q)‘égﬁlllé t@cﬁé@éé ﬁgecaﬁédlg(t}tﬂSYDymumefngtahﬁﬂeltela®C power
capacitor-side voltage |lower than the voltage of th

fromchg J§ Bug lipptogthe) ¢p@agftot ke capacitor 15 and supply DC
[oopMer to the capamtor 15. Accordingly, in the case

vvhere a char | rate %f& tshg capbagltor 15 i s reduced

or thé‘ VO Eiage ofsetC e uS* &S much hi gher than

t he fr éelet Brediahed, @etcwmotl agetiont17 sonpudsidnl eperation of the
steg%rcg)ﬁvefrfe& 1%639@%& pﬂuﬁ/mn w&&l%f 0§ &d hgwrfﬁ&t%} regylating

power fromt DC b to the capacitor ) 211
them@%eetrltf r?@weéoh?frreoby é@c?rﬁgw geperagoridb @pd Beegcaragitor 15, Voltage
infdeRe idnbedtRbmvieis laheueRAt iffor&ResH wmleﬂ@@fﬁef al §f &M working

converter 13 and

the, step-u e :
oc 4P NP ROTR R B PEPPL6T SRE Ao PErIars b end the Like are
1nnue@ultatthﬂgonttdie;eedlemﬂ i cThpehertrbojoner fynd hettenggine generator

t aciLor
1 O o A9 RSP o e MEBAIE o 10
[®B% inverter | of the working actuator A information

Of am m@fﬂéﬂ”ﬂn‘ Q&eﬁhﬁﬁ%ﬁ)@éow@h%oﬁ@%cﬂ% %glll@ ge%qtctrhﬁ and the
|n utt ed tOt control sectjon

CapéFJetef 35 by ﬁamé?ntm}r &t 1y b W iR CYeher ]a‘f“bPed afi T dC pover
carl be de@paidkd bised Dni iSiféreguibatoetkrbagaedh®abdvleinformation.
[dQ% ormation. [00221 A nethod for determ ning DC power
or]ne by the engine generator 11 and the capacitor 15
by t heording tolthssve opnfigurasionothebybridpdvar Isypply Wetiee 10 of
theagrﬂ)oﬁﬁ@nt%np Ty el%@{hp%ope%t ﬁrombraﬁgopqlﬁeegngQHe generator 11 and

informati on other than the above 1 nfornation.
the capacitor 15 to the working actuator A.

con

Thus, it is possible for the capacitor 15 to bear a shortfall of electric
power even if electric power required by the working actuator A is larger than electric
power that can be supplied from the engine generator 11 through the step—up converter
13. Conversely, it is possible for the engine generator 11 to bear a shortfall of
electric power even if the electric power required by the working actuator A is larger
than electric power that can be supplied from the capacitor 15 through the step—up/down

converter 16.




[ 00231 According to the above configuration, the

hybrid power supply device 10 of the enbodi nent can

supply electric power fromboth of the engine

generator 11 and the capaci 1por 15 to the working

actuator A Thus, it is possible for the capacitor 15

to bear a shortfall of electric power even if

e| echid Cs, pﬂB%BrﬂlﬁQHéﬂuﬁ%cheﬁn% dﬁ@lralfb@gveﬂq;yl'ﬁg gEgl’ﬁ\e lsSherator
T a ger thgg el ectri J% 1that can be su rom

PASTEGHI°he® JBHEPACBH TPPEhFSEGRC PHET §F@6%B‘ae&ﬁ’(ﬁé\‘ﬂt glectric
powar3rec(ﬁ®mehsyseﬂ1ey worklind acfp@ss®i bl e Béiisd Be ®Ngi B6th of the engine
s S5087 503 A4 BR800 12000 W8 S BB N e
supglot degteor 10Acansallsartgedowngibedy el ectric power that can be
[o§ppl i ed fromthe capacitor 15 through the

step-up/down converter 16. 10 That is, the working

act lﬁé@ldFO“A“darFlb@ Hisesortend weBienpy tareregmigitn&C power supplied
frof @ae &t eie &r&u@d‘@er@%}aﬁllﬁ Qdhd ltae tcB@icﬁb&PlSOfﬂ YheSU(thé/La, it is

power, sna mum el ectric powe

pos AT 14 B By EHETI I AG R ME BrEoRe ‘Beredt e GeR e gonerator
11 ydt theofapdcheoretigi ne  generator 11 and the capam tor 15

can IQQS ng’dséﬁ) e t§%r(§\n§€ l%a W%Qe gf tfty 868 nglne generator

supply device can al so downsi ze af
11 gddthe| cmasitay, ksP??@@eStﬁ@ ksseR-r ol section 17 can

I €9 U AdoPerDCvROYE EheS R lvhed tHbrdBR 8 8CHowef rb u@re%ncg" ﬂ]@ working
actl?enerator 11 and the capacitor 15 to the bus it

°T 3o QEiBF 14T REFY SP%odmdafr@math? M@léfpot”ﬂesmlypé‘vcé?e 10

of ber mobipergach tbé wbhenengiacorgendeaittocant Iyl vadies,t Besignificant
C r s ossihle to prevent .t

var%ﬁg& (#ft fhe égd o# tt{]engnggrﬁe I%%r{e%raété)ﬁglgé: or%e si[,lpressad 1E@ sﬁe of the

Cap@abfﬁcllbtléFOFESOMGQ:WstOtte@JOIrmlgsebeak/twr@mleqtrloam@er i mistatresult,

gen&@§§>n%%[a@ktsm<ﬁ(e%h@§ﬁ Eﬁg%np&%%f&ﬁ&éﬁg!{r?e epy q:(!}ecamlé ken'gnted
actuyator A, or the electric power sup ed fromt

Py b B BB Rl B 51 OB RREXi0ES GF o1 166" srAsber heBR by engine
genéﬂaeorV\K] rdéhsl’igelaﬁg Mﬁﬁmnnb%fsdh@fgefdfﬁ:&@t:ip)ﬁc Maf |1§Sthe%mount of charge
oa

[ iation of.the engi
of BB ER o' GhbEl Bpubelier RRF A 0TAFITRE T copctor
15 @apiafcmtemnt&cs is controlled so as to tenporarily bear
[oémBre electric power. As a result, generation of black

smoke and an urgent stop of the engl ne generator can
be pHENEnt Edthe §ybrdd reyra by rdsricg dEtof ghe embodisterts nihaegntrol

sectibge 1€|ceﬁ1trbl:£tk&0¥\@b Lk%mkﬂ'ﬁ dByvet e BNY Bt HQPRLA! OF tﬂe]-DC bus
1a SO Si de}u ng an ano nt of D{Shar%e of the caPam tor
o CrB airoUAR T oP e RaPLee Of IEREEaaRtEbRr Toh Gt oecomerter 12
to fhecperiuy comienteai I3ed and over-di scharge of the
Cap%%llcteotrhe s%ép-ﬁp@@orggrtgg‘ el\éerzpr:lr% ma[(ogr% o].ltput voltage lower than an

input voltage, a current supplied to the DC bus La cannot be controlled by the step—up
converter 13 when the voltage of the DC bus La is lower than the engine-side voltage.
As a result, a current is supplied from the diode converter 12 to the DC bus La without
limitation. That is, the step—up converter 13 cannot control the load of the engine
generator 11 and the engine generator 11 is operated for supplving a current flowing
without limitation. Then, the engine generator 11 is overloaded, so tha't black smoke
may be generated and the engine generator 11 may stop in the worst case.

However, in the hybrid power supply device 10 of the embodiment, the control



Further, in the hybrid power supply device 10 of the
enbodi nent, the control section 17 controls the

st ep- up/ down converter 16 so that a voltage of the DC
bus La is always higher thap a voltage of DC power
supplied fromthe di ode converter 12 to the step-up
converter 13. Since the step-up converter 13 cannot

seciTBK @7 @bn@blisPte Mep-LpQiew] MRErtbhan safithat méu\tolvggletoag@e D@ bus

curren u I|e to the s La canno ontro
Lo {5 PTG PR i B SRUEH ¥ ESLRAE THE 1Gb PRGBS Bt FRrverer
12 ©oCtHeus ed-ap icsniedider 13t han thhefmgiimei-ss;bodelb\mltb age/ent Ase above
ul t CULL h e converter
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%fﬁ{ate for supplying a current flowing wthout
tation. Then, the engine generator 11 is
overthoadegge SO tHaabc black &m@k@nargayoeb&eueﬂher@trﬁelamdf the

t he engi ne at.or. may sto e . worst case.
1o B AR ChaC hy b B ORET S URpIoy 0B e V10 GF Thige-side
vol sagb add rtbentcapat:htermm lvo)lltaael Isest ploymouk7theorthisolbe tédeevalue is
set %%%@ EOLWQn G Yﬁ{l}: %Elt% %tt‘gﬂ@ten 1*?.@ g\é?ejrgpogellojantgaspdé and

ails mays er than the voltage of th
a m%m@@ml hadl the @ﬁ@aphf@rdh%@f@ gepPverter 12 to the

[o@l/gp- up converter and therefore, it is possible to

prevent the apo roblens Then, | pad vari ati on of
{he FRGPhe yde Fﬁﬁ?&f PTG e sp eSS et RRPRIARD o2 Supply
cursat ahapadandegelvat iagnobecdiestLherd dr&dct‘é&nhﬂbacbcrf dkctrii€power

use%ngltg% r?/%ﬁee.rralt Qr{dhflhje \P?{Lﬁg%f t%le ‘ﬁ%%%s VOF'E)%E%]% 94 Isoe(a:lis to

e set-Up converter
be Whtaa@@ fa Pl’ﬁ‘ﬁeB@“b@é set v¢ltthes, vﬁﬂer@gee@é@memntdﬁ@mc power

baldREM RALS-Qf1t! NRe c6A@6T LAl ¥E bereARAELAN. 18) is al ways
naéntalned to be higher than the engine-side voltage
the capacitor-side voltage. It is obvious that
t hi Sseveghllagen thd tseios sumlidgelbarhd giver ridaame andraX géiemtor
11 %gl}?leﬁgfﬁagnlo{ étt) I't]o tﬁa?nveﬁtéegggg;%}l?eé?c]‘t%gcp%%ersgﬁ%ﬁ?g&q‘ic fa)‘ower
supploed 71 tlﬁﬂrtgh@rgenewt@mbl imgbithe b1 growier poyerp pipplige vy be tdpacitor

15 ffst teRHROL: BRE o181 SUPRIWYr o Uhk qmer@mynts&met&etms, in
vol t age of the DC bhus La are detected instead

the gppyepiiopa p@ﬁmmueuseéactétc PYEr PRAcAttIOR ipvestRy | bas k\?srp flefgated,
and G . duh@.ltD.Glbigs and ahS)uQﬁﬂt)/cuﬁmﬁt ro®| daéxdl oSQh@Sngtlﬁ)e g&Rrator 11 and

the r(!g‘%arc]:fl a rleg]ava?nbegrll e eltl eJ basQae gﬂe elecgclr}ca ?vér useg at Q%/e inverter

L. fhenC@mnmémaeaﬁmherﬁem&bnnﬁdcbabﬂkyalED@Bﬁip@Emefambypmne
genél@t&hﬁ gr?dsﬁleogap§é{9&l ¥$ ng c@r}’;sqgewc %1910{/}@%1&&9% %ﬂ@r use at the

endgl ne ener at or e capacl tor
inverigedt e qurdlp@balmeqhec::pvweetlﬁm%eifecmquaea BPSE tsHPRA Y (sovise has

been controlled based on an idea of directly detecting and controlling electric power,
and therefore, control for regulating the electric power balance has been very
complicated.
[0029]
However, the electric power balance can be easily regulated in the hybrid
power supply device 10 of the embodiment because of following reasons.

[0030]



supplied by the engine generator 11 and the electric
power supplied by the capacitor 15 nust be consistent
with electric power of the inverter |I. Because of
this, in the conventional technique, electric power
used at the inverter | has Béen detected, and an

out put voltage and an output current of each of the

engi met 19@1(}3 @t ran %J-tp@pdoltgé'eeomp L 1E@§en@15at&a}/1e1 sh:%ﬁ&]rat ively

controll based on he electric power used
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secl?Fognl7Cc%gtgoﬂljo?qh?%?e%gr].%npoggr Isgp%"ille%f f&‘g)II{l Lg(:t lg){ned%gnee%ztitopql to

contro ectric power, ,
thed¥nius dla %okmﬁegaheemngeBﬁ@retebwnﬂcmpwmerema@hneeehmsmlaﬂ
onlP @@ N h¥ &duy¥rent QRRInk Cat ed. [ 00291 However, the electric
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.13, so that the control section 17 can contro
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to t n e control section 17
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I electric power supplied fromthe hybrld power supply
[oggyi ce 10 can be consistent with the electric power
used at the inverter by supplylng a current from

t he ‘SaffaLT Pt 20P5° by tpechPY e R B M kel afuplsl gubodiment,
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and thglcapacgteorllelr n%rthe electrlc power used at the inverter I. Additionally,
the electric power balance can be regulated simply by regulating the current amount
supplied from the engine generator 11 to the DC bus La based on the supply current
amount, and regulating the current amount supplied from the capacitor 15 to the DC
bus La so as to maintain the voltage of the DC bus La at a set voltage. As a result,
the control can be performed easily.
[0034]

Next, an operation of the hybrid power supply device 10 of the embodiment

1s described.



the DC bus La. That is, if the control section 17
controls the step-up/down converter 16 and supplies
the current anobunt fromthe capacitor 15 to the DC bus
La so that the voltage of tihe DC bus La is fixed, the
el ectric power supplied fromthe hybrid power supply
device 10 can be consistent with the electric power
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e DC bus La, the cggtyr section 17 operates the
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th
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supifly @brctric power (a supply current) from the engine generator 11 and the capacitor
15 if a current amount supplied to the working actuator A increases. Because of this,
a shortage of the current amount is made up for by a discharge from the electrolytic
capacitor 18.

[0038]

Meanwhile, the control section 17 detects a current amount flowing to the
inverter I (an inverter-side current amount). Electric power supplied from the
engine generator 11 to the DC bus La, that is, a current amount supplied from the
engine generator 11 to the DC bus La is determined based on a variation of the

inverter-side current amount.



the capacitor 15 to the DC bus La so that the voltage

of the DC bus La is at a set value. Specifically, a
gate open tine of a step-up side transistor in the

st ep- up/ down converter 16 ig4controlled to regul ate

the electric power supplies to the DC bus La and the
voltage of the DC bus La is stably at the set val ue.
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amount supp11ed to the working actuator A and the current amount supplied from the
engine generator 11, and further, it is also charged to the electrolytic capacitor
18, so that the voltage of the DC bus La can be maintained at the set value
[0043]

In the case where the engine generator 11 has a supercharging mechanism such
as a turbocharger, in a state where the supercharging mechanism does not function
(hereinafter, a non-supercharging state), an output of the engine generator 11, or
a current amount obtained from the engine generator 11 is smaller than that of in
a state where the supercharging mechanism functions (hereinafter, a supercharging

state). Further, there is a time delay (hereinafter, a time lag) up to the



di scharging, a voltage between the termnals of the
el ectrolytic capacitor 18 drops, and a voltage of the
DC bus La al so drops. [0041] When the voltage of the
DC bus La drops, an instruction is transmtted from
the control section 17 to tHe st ep- up/ down converter
16 and DC power, or a current is supplied fromthe
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a half of the supply current amount RP

As shown in Figure 2, when the supply current amount RP significantly
increases in the non-supercharging state or a state where the engine generator 11
stops, a current amount supplied from the engine generator 11 to the DC bus La
(hereinafter, an engine current amount EP) is controlled so as to increase along a
line of the current amount HP.

[0046] |
When the engine current amount EP reéches a cﬁrrent amount C obtained at the

time of a maximum power output in the non-supercharging state in the engine generator



current anount supplied fromthe engi ne generator 11
to the DC bus La as described belowin the case where
the current anount supplied to the working actuator A
significantly increases. [0044] Figure 2 is a diagram
showi ng the variation statel6f the current anmount
borne by the engine generator 11 in the case where
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11 or the capacitor 15.
[0050]
(3) The case where the electric motor M of the working actuator A performs
a regenerative operation
When the electric motor M of the working actuator A performs a regenerative
operation, the electric motor M operates as a generator to éupply electric power to
the DC bus La through the inverter I. - Then, a voltage of the DC bué La increaseé
because a charging current flows through the electrolytic capacitor 18 by the electric

power supplied to the DC bus La through the inverter I.



11 does not becone excessive even though the supply
current anmount RP significantly varies. Because of
this, black snoke generation and a stop of the engine
generator 11 can be prevented. Further, tracking of
the engine generator 11 to fhe variation of the supply
current anmount RP can be hei ghtened to sone extent,
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s stored in the capacitor 15 and an increase of

[O&ﬁ vol tage of the DC bus La can be suppressed, so
t hatWhérhenewhbigageraat of bk EXpadivsr LAd10ps) HRrdTed Absdsigdi Btthat

thetagacﬁgcgr Y§|cgr%ot[sg Qy a difference between electric power required for
operating the electric motor M at the time of power running and electric power supplied
from the engine generator 11. Thus, in the case where the charging rate of the
capacitor 15 drops, the control secti_on 17 controls the step—up converter 1_3 to supply
a current to the DC bus La and increase the voltage of the DC bus La. When the voltage
of the DC bus La increases up to a predetermined set voltage, the control sec_tion
17 causes the step-up/down converter 16 to perform a step-down operation for
suppressing the increase of the voltage of the DC bus La. Accordingly, electric power
is supplied from the DC bus La to the capacitor 15. As a result, the capacitor 15

can be charged up to a proper charging rate.



In the case where a charging rate of the capacitor 15
becones too high, the control section 17 limts a
chargi ng current of the capacitor 15 by the
step-up/down converter 16 for preventing damage of
the capacitor 15. Then, thel®oltage of the DC bus La
cannot be maintained at the set value, so that the
vol tage of the DC bus La increases. Wen the voltage
of the DC bus La increases, there is a possibility
Indgsipialttpelicabidétyr ol ytic capacitor 18 or seni conduct or
[ogdsgments and el ectrolytic capacitors in a converter
and an verter are damaged. Thus, a dynam c brake
uni t%@r Herei 1l a]tye‘tﬂ"we[ﬁ%tﬁhi@feﬁegt previierets BHtatie fpca pover
suppliysofleguiphbet £Bhl y1R: OlRetrrat @swdi0toas Dt Bud O dhvettel @Rke a crane
or 4Q ﬁkg%3|lstor eanlql]ere luce t he vo‘lvta e of the DC bus La
ef ore the° vol Tage S ehe B BUE AT Setibhes da8antry orane or
a thazwd@dsilbcﬂrtreege Accordingly, in the case where
el ectric power generated by the regenerative
operation of the electric notor M cannot be absorbed
B“%fpp‘ifcb‘ypt&ﬁ‘a‘? fgtegPreri@es apacit or 15, providing the DBU
[oatsam prevent damage of respective equi pnent. Because of
e.re enerated eration f the electric notor
M ca’rltguﬁgns%ﬁ 8] heﬂlgtlfo‘i‘ﬁ%lgt d[lfﬁf%'?f \RBRT theevehargihgevice 10
of that epbadim¢rhe apdpaci tor 15 drops, there is a possibility
that nn u ifference
VI\:Iégel{‘]rQeﬁ g%??ﬁ%ér%%\ﬁé%lgg \Patrla ? syat(e)é)gr a{:urﬁan ﬂng)unt borne
by fé‘l RELRY genATALOR 1M1attht leset ‘Vhﬂ;e @prJmnerampummmumglahdo a working
act@t&ChIdigniPOMat1ySiHeRk&d fromthe engi ne generator 11.
Thus, in the case where the charging rate of the
capacitor 15 drops, the control section 17 controls
Desdriiprisi ep-Sypbotonverter 13 to supply a current to the
[0 ]bus La and increase the voltage of the DC bus La.
en the voltage of the DC bus La increases up to a
10 phgdéd epreirnedrlyedevics] t age, the control section 17
11 CaMSRs gbheadtep- up/ down converter 16 to performa
st ep-down operation for suppressing the increase of
13 t BEPVHI EAYEIF the DC bus La. Accordingly, electric
15 pembuors supplied fromthe DC bus La to the capacitor
16 Ste S &k COnet the capacitor 15 can be charged up
3 pDI/O er ¢ argl ng rate. 18 Industri al
17 gttr@lab&cltmny [00531 A hybrid power supply device of
18 tlgpecplro%ﬁ@tcab&\{g&tl on is suitable for a power supply
equi pnent supplying electric power to a DC bus of
A at‘iorkhftﬁef“tté?torl ke a crane or the |like having an engine
I gemf@tror as a power source such as a gantry crane or
ire-mounted jib crane. Brief Description of the

M DF e\XAtIHéSmO or



[00541 Figure 1 is a schematic circuit diagramof a
hybrid power supply device 10 of the enbodi nent; and
Figure 2 is a diagramshowing a variation state of a
current anmount borne by anigngine generator 11 in the
case where a current anmount supplied to a worKking
actuator A significantly increases. Description of
Synbol s [00551 10 hybri dcipomer supply device 11
engi ne generator 13 step-up converter 15 capacitor 16
st ep-up/ down converter 17 control section 18

1. el ecthybliftriogercaupplyi de@ice RAmWIE kigrag) edgine @biradorian¥ @rchicitor,

wh%ﬂe% %ﬁz}tr{h% J@he com 1sesCLA| M 1. A hybrl d power suppl y
I Ce conprising an engi ne generator and a capacitor,

a Dibes diving Hae enkige devitetorcanptlics ewacigoDCotastelaivi prgatilk and

Supﬁqg,qgnglegterqgr &&rtcagrgoggg@dé;apamtor connected in
paral | el (@F ing electric power to an outside;

a Sée%tﬂé;fom@rt':%w@r% RATBSANAERE D6t ke Atk ke DORivaseeapgptor and
contﬂam 1a@gn AR TGe @b Ofupplndd fEONtHeObgli MYgahefdibs @BtthAMDWAS;

df th t.o,the DC bus
= s YR8 it TR L PRp 5r VTRl P HOAH THE TEC oAl in
a cmmemtcarp»am twpliaddreonbe oddabigr ta e DCent; anbunt
a c&Hpcﬁl E&q c]‘nr letoh?m%a'ﬁa e}Q’r.rlorli Q)ftttﬂg s% kabj/%b tﬁnvgrter and the

control section controlling an operation o
stertup soRiist BRBwi¢onverter and the step-up converter, and

the lcB@r6 0BEJtOdn &ﬁ@ﬂdl@@h&@fbtpnlﬁ)l/&w% henwtaR- éép!hqp\énmltage of the DC
erter so that a voltage of the DC bus is higher
bus (il e

§HGE FO Ut Ry EBE T HE R nE e S ator. . 2.

The hybrid power supply devi ce according to claim1,

2. Whel‘-[ﬁé EH‘&‘ %}t L g)plv Ee Oarc}co(% r})tgrtfool g’lalrpq wth Ipeln pthe control
onvert f a ar]t or a curfen nt

seckigp ;ylomerdlst @het htepmut csvmmtérr @cmas He sepmliy ree pgyes et atcorretl‘o amount
supﬁlh@d Q@t‘ﬁy%u@sri@le ?PJ?nt Ek%l élgtlllibe generator to the DC bus and controls the

step—up/down converter so as to maintain the voltage of the DC bus at a predetermined

set voltage.

3. The hybrid power supply device according to claim 1 or 2, wherein the control
section determines the current amount supplied from the engine generator to the DC
bus based on the current amount supplied to the outside and an amount of charge of

the capacitor.

4. The hybrid power supply device according to claim 1, 2 or 3, wherein an
electrolytic capacitor is connected to the DC bus in parallel with the engine generator

and the capacitor.

5. The hybrid power supply device according to claim 1, 2, 3 or 4, wherein the
engine generator has a supercharging mechanism, and

the control section controls an increase rate of a current amount supplied from the
engine generator to the voltage of the DC bus so that an increase rate of a current
amount after exceeding a maximum current amount obtained at the time of a

non-supercharging maximum power output in which the supercharging mechanism is not



st ep-up/ down converter so as to maintain the voltage
of the DC bus at a predeterm ned set voltage. 3. The
hybri d power supply device according to claim1l or 2,
wherein the control sectiop.determ nes the current
anmount supplied fromthe en89ne generator to the DC
bus based on the current anount supplled to the

use®Yh St'hg %n@rﬂg g@ﬂer@ﬂguﬂ:t sn%flle(fhﬁlrag @n q cretagéE rgt%pgic%a cgfrenél"a ount
The brid power su evi ce accordlng toclaimil, 2

y
up tt?rth% maWrCé‘F’f?“éﬁmouéfé@?HﬁP Pt ithe dapat theotont WP hFTE trEag inun
powérOodther Xenbihs dubrdp@raabnglsupplibd thenengisnge gaRessat or
and the capacitor. 5. The hybrid power supply device
according to claim1, 2, 3 or 4, wherein the engine
6. gener atmorolhasthad Super ditat ginagermeohanidsice adelprtiBihg an engine
cenSA0 Bla SEELE 0N, COLLA S PRNCLGASE LAl e of a current
amount sup fromt engi ne enerator to the
a Dy bue ég@n@ft ¢ weglme dsoerasq tridathearrppcidereagmeeiati einofarallel and

supSlYifeedllect RERUMr &f hebuXg&gedi ng a maxi mum current

anount obtained at the tine of a non-supercharging
@ Sﬁ%ﬂxP?nfﬁ?ﬁ§65ﬁ§rp?ﬂﬁf?ﬁﬂtb?tﬁeﬂﬂhFQﬁwD@PRESs%ﬂﬂaﬁbﬁwéPEﬁ“ﬁgge“erator and
conti®thag iasdrtent neabun? Osupplsed fi-dn tHicer@N@ R eHRBERALAE DE Dus;

e t han Ing se rate rent anoun

2 St%g% dg)wnrr%)iw%?ﬁ eary en?}etélvrereonutrﬁ1 De%‘fsa?nﬁé 8?paf]ht8r ?rldrﬁ@“t&gllmg
a cyryentnameustupp tivd rigbm gharasdeeitor tpaheDCdus patd when t he
a c%?&le%ct%ﬁowﬂtroslyﬁ@u gpe‘i‘ Brh%f QHE S&'tgpe-uf)/rag‘ﬂneg&ggftep'and/_\the

control nethod for a ybrlé power su evi ce
SteRgRFPIET 15§ &Rd engi ne generator and a capacitor

the WR€Kddi Combhi€edd @Nd @eepceﬂ‘pbd)rﬁﬁam@ Be bus- Jba&dwgg:ohmter by the
ener at or e cC ci tor conn cted in
con P SPTAT HLd SUBIIG. Heaks P o 16" ah obespkssse of
the gngineeetgratonvert er provi ded between the DC bus and
the engi ne generator and controlling a current anount

supplied fromthe engi ne generator to the DC bus; a
7. st ephesPEENn TeBAY dpt &rhypridvicedsietneerice hecoblinblis i 6,

wheid1f tGAREGLA QbmpAIHds CtQQtsEéblsldfng:ont@oHlﬂﬁg e @Hmﬁmonverter so as
upplied fromthe capacitor to the DC bus
o SRR I

PRI S ct FYReR %?PWHl UPHgehiP T&lﬁ@ﬁh‘fﬂ#%ﬁm@fthf ﬁfé%me generator
totﬁéapmuphdbmmtnﬂhN@nheﬁmaﬂﬂ/&MEmmshearupaxﬂﬂMeﬁbﬁfﬂmaaﬂmge

of {hlgeD gv\ﬁg%urﬁ%{edtse vohe%l control | i ng the

st ep- up/ conver control section so that
a voltage of the DC bus is higher than an out put

8. vol tTﬁeg@oerrol &&ﬁo@f@' anﬁybgﬁp&fw@lt Qﬁpplydev-[tjce agc%p& gglto clalm 6 or
met hod for a hybrid power sup evi ce accor

7, waprgipntlee methpdesBPH sehEhendem ot @éwm@ém ﬁ‘érrsltteaﬂgunéfswplled
froif O mhﬂlei f@etEr $6 &P DPbGOKNEET beEheSOurddnt dnBurtURBh M edto the

(mtgaeamgapﬁggurr n%?ggngngm§g£ &k&g to the outside from

9. The control method for a hybrid power supply device according to claim 6,
7 or 8, wherein the engine generator has a sﬁpercharging mechanism, and

the method comprises the step of: controlling an increase rate of a current amount
subplied from the engine generator to the voltage of the DC bus so that an increase
rate of a current amount after exceeding a maximum current amount obtained at the
time of a non-supercharging maximum power output in which the supercharging mechanism

is not used in the engine generator is smaller than an increase rate of a current



to the DC bus; and controlling the step-up/down
converter so as to nmaintain the voltage of the DC bus
at a predeterm ned set voltage. 8. The control nethod
for a hybrid power supply d§yice according to claim®6
or 7, wherein the nmethod conprises the step of:
determ ning the current anount supplied fromthe

amo@rﬂglpnt% t8€ H?)flﬁﬁnpfur}é?lt Em&n%&‘fﬁedbaa@%g +Phb cgfht%e %grl; S&trcharging
anmount supplied to the outside and an ano

max g rRYBeToPU tPHe Vel pldie j quBent gmourh esugriied & th@ph@ddef drcreases.
hybri d power supply device according to claim6, 7 or
8, wherein the engi ne generator has a superchargi ng
mechani sm and the nethod conprises the step of:
controlling an increase rate of a current anount
supplied fromthe engi ne generator to the vol tage of
the DC bus so that an increase rate of a current
anmount after exceeding a nmaxi mum current anount
obtained at the tinme of a non-superchargi ng maxi mum
power output in which the superchargi ng nechanism is
not used in the engine generator is snaller than an
increase rate of a current 21 anount up to the
maxi mum current anmount obtained at the tinme of the
non- super chargi ng nmaxi num power output when the
current anmount supplied to the outside increases.



