Description Title of the Invention: System Stabilizing
Devi ce Technical Field [0001]
Thi si nventi onr el at est oasyst enst abi | i zi ngdevi cewhi chi sd
esi gned such that even if a plurality of the system
stabilizing devi ces havi ngsc¢hipbtesent chargi ng and
di scharging characteristics are provided in a power
di stribution system system stabilizing controls can
be 6x@Agi S8Arat b dnriWht h Sh0Lek TRLEDEES ebupan. t he
system stabilizing devices being prevented. Background
Art Te@Bf2¢al Fieddent years, pomer generatlon by
nat ur al .ner gy such as sunli or Wi n ower, has . . ,
[OOO]f OUI’? 1aslé1ven on relatelg té) a gy %tagﬁlé%ql%vHCﬁ \WHFEHS designed
such @Ha@ébé{ !Lf]g ﬁ%@%ﬁlﬁ%@% ek @%%é&%%ﬁﬁ%%@ ‘afevié’esahaVJ.ng different
di stribution syste 1 and a distribution system
charc,(lmgcmigdl ghhak@iag eheoanestiedivs ara dromedédpedapee i distribution

and a circujt. preaker 2. [0003] A dispersed. generation
systeﬁl asrﬁStTT séﬁallalzfl&gocoilﬁrgi, c%rbﬁ%gé?lécal eg sttﬁlg 9 with interferences

betwdlinSthi Ul@R §a/§slqmz197 WisgBed _soetl_h? P&iagehd. The
di spersed generation plant 11 is illustrated as a
S|n@aekgen6¢bﬂet in Fig. 4. Actually, however, it is
onmposed of a plurali of di spersed faci lities for
[OOOZB \?\EIP léeeci,]eélrta¥<? rs, ec%geli;]ecrlatégn ba/t rlljarltal.}raé_ner%egrfyt such as sunlight
or wﬁwm@gwggm@gatb@miQ@ngnent utilizing natural energy
(e.g., photovoltaic power generation equipnent or mﬁnd
powdtggehehark o eqarprredn) whighdan mxéshand oMbustIseA™ (a system
superelrc]) et?oﬁglt&/ls%n%g Ior?]ggse{e%hl %ngq’}” Egternltbulqg.lor\ll\?\g/%¥em (microgrid) 10
are c%ﬂ@f:@éd G»maegummemhaaedar{&esgs ahbea |lQaduil? hsagetual |y
a plurality of dispersed |oads. [0004] Wth the
(00034 c@0@#FQPQﬁ?dage%#ﬁﬂM%OPnp¥ﬁW§ 1} andhe wprslAe 8fe emepcted to the
I t ea i N
st JR0PLE LOB-ARTD BRER o LA 5. 0 Sy ACEOLA SRt ion prane
11 isnaiwsadraesergy at ypeylpoyetergenerat Fom. eiqui pdm@nallly, however, it is
In order to absorb or accommobdate such fluctuations in .
compqsigd hsuRtuElifonef Herarard dACitHersr Bre PoyesyEnegption, which

inclul%ite tlu'rgi ggegﬁy{:ﬁ?e b&dé‘]:scf&erggp%la%w tmlgn{: r&%ﬂ.f%ﬂg‘@tural enerqy

ustion engl ne t ower gener tiron equi prrent
(e.g oubpomoqmamemclpbwyﬂ gsmexhthyngmquipmemtcnrnhﬁod pdﬂ@megéﬂeratlon

governor control is slow.in response. Thus,
equlpé‘leé*éf 1 132% bNEF TN SEREY Tyt WégH“GaHY&% Pgwaae?ﬁrxﬁramn equipment

drlve%hﬁ/%e_l.%tekhgl E%ﬁ[ﬂlon%gmgé Q_]n %@gbgfp&%&ege%%\ﬂg{:lon equipment) .

gener ati on equi pnent cannot I'ow such a sud
Also,chaagkpa@smdd3$l&Et@essy(n'pdefalmﬂynoy)dnspeebe@tkqads
The system stabilizin deV|ce is also used for

wer. . .
[OOO4t he WﬁEP [jf_Bgénl&FOgBHl (1) aﬁg'shghre n Fig, 4, the amount of power generation

varies or fluctuates greatly according to weather conditions, wind speed, etc.,
because it has natural energy type power generation equipment.

In order to absorb or accommodate such fluctuations in the amount of
power generation, therefore, a system stabilizing device is used.
[0005] With the internal combustion engine type power generation equipment,
output power is adjusted by governor control. However, governor control is
slow in response. Thus, 1f electric power consumed by the load 12 suddenly
changes, the internal combustion engine type power generation equipment cannot
follow such a sudden change (sudden excess or deficiency) in electric power.

The system stabilizing device is also used for the purpose of following such
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a sudden change in electric power with good response,
t hereby assisting the internal conbustion engine type
power generation equi pnent to bal ance demand for and
supply of electric power. [0006] The system
a suddbabiddngengn AeCERiE oRcPOVRI 666 QEEBSnIVEAGredbyPA¥EIsting the
storage function, and it is also a device installed in
intennhé efimbustben ie0giny Syem Ay eRue@erAel &f erehBirritoFredalance demand
nsat i.on. 0007] Fig. 5 shows an exanple in
foré%ﬁ'%ﬁpo gggys éﬁ?@fa SZing device 20 is provided in
[ooodihe Tﬁb%&&t&mgtmu&ysh@ms\émecnrshgm&)r Dve heawhdvingiaghower storage
4. The system stabilizing device 20 is connected in
functﬂarlalanél 1l e e ks9ed dicgpes Seatyrer Ht LR PrambUticamysten to make
the | oad 12, 08] T em stabilizing device 20
the aﬁforeme r%l p%‘%qt %’ip&esa%ﬁgér converter 22 capable of
ooomerfwgmmghans|arﬂ1vefammg BCwhOth and & Genverduingzoig device 20 is
rectifying action, and a direct current charging unit
provigigd @u@?ﬁ g’sstal’nlbélfté@‘t‘ By et db bt @ asajer 18 SHREPiarFigr & The system
Stabll_eL?QH %(79(9(? thag_gegro\(mected in ar-glﬂje.ef(argﬁgx &%ngﬁgﬁe%rseazgeneration
acts tesponsive to a gate si rom-t
plantcabt & tusi Lo2d.12\When perform ng a converting action,
t he gomer converter 22 converts an alternating current
[0008] ACIhp SWEESD BE Hp Hed 11P BRT 1 He? UPR # FRUET Prindyr<tle BQyer converter

22 caEQIDPe %fd éz.ef: r gnrrgﬁ]tln(fpgalrgo%Elor?QQdCJ]@'oggérglm\?@oPQectlfylng
ower |n Prect current chargi ng unit
acthnerafrmir&ndmgeam clulavelni Engrotiwnt 2hespones acoreerter dgble layer

converts the DC power kept charged in the direct

capacidipF et achERQi HPGAFtP¥ 3t o an AC power, and sends
thi %‘hé(‘p&%\@e'-(:ohgeitﬂﬁ gh Sz;d‘t'sbyéézgmis§¥§t1§ma1@ate [50.%81 g fed from
In the system stabilizing device 20, a system current

the cbstrodhuctt £1 owdhén Wthmlpmposwtem dattiont lfbe power converter
di stribution sgs tem 10, is detect

2% a g%rrent . . .
22 coBETRIct OF TACTREYRE GPRUTIT 408 7 GhiTHES ThE 0B gt stribution
syste®f 16 BEedishii ot EeP-SHSTRIN 30:d:S Sed @b B PYnBs ¥OIIALe into the
detector 25, and a converter current 'ny inputted to
dlreﬂmr@anpghae@lﬁqmum ptﬂwewrpmlwem%an 2overntigotagttien, the power

urrent det ector 26, th the, s

convegY 8 ST - GEVIHEa 6T T dEPS RRRETS LB EhELE gt charging

unit B9 faid HR QACOE)OI\IQE, |ainKeséHEj%Uﬂ$ld Act fiBreROVEEn8YSi R i bution system
t he CIFCUIt reaker 2 comes into a connected state, so

10. that "a systen}interconnected run", an operation

[000 gr IIor V\%‘Eesniltssp S."Z.tlltllgb etvllgn ySt eﬁsug'em %uﬂ;]

from w&ﬁ&ﬁaﬂ wsa;recﬁon ARES ede watrleiue@bﬁ isGsPOWED, LS dsUpPtdEitly a current
to the load 12 by the power system 1, the dispersed

detecgenératd énst'pﬂnaﬁ@lqape \ésrvdutchel%%et EPA st T Fhe Aysteipugéon system

er _abnar on LO re

10 is Q%tl?cgggqg r}Lq: r <§SJer%Setcg?nr ?‘ c{ e&%&%@ gﬁaL&Hﬁ&lIw inputted

to an@idu@Blittdd eaklerth% IfcaJdrScdrﬁTthér Qtré)fiétédt&ﬁ&;y andirtrb@t detector
systen1stabi|izing devi ce 20 nmakes a "sel f-supporting

26. or isolated run", an operation performed with the

[OOlOﬂI SK‘N kl?l{thl %%3(5%?} Sggb]lq_lehgglegyée %Ef Jr{d%'inrg %ago&ﬁldltlons where

self-Supporting run, ectri

no fapnym o:t $h5 uppdei c&:d:utr@ itnhend pa@bﬂayixyemt h,GtHda S:ﬁlEf:lSﬂdbreaker 2 comes
generation plant 11 and the system stabilizing device

into 2ocofrGEL} Stiesy 8§ difiest adidve F%ng£§€F%%P%8§eBe¥?WJPnﬁn operation

perfotrmgdfv%_l lhoﬁ\fi %%EE.BE@qu}UE&/Q&EHI Iﬂ@ éé’l%‘i;emécf]tt?r &9@%%97%?%ystem 1,

run -supporting run:
1spefﬂﬁimﬁystEﬂrhﬁ@ehéGQBEEN*NﬁtEUCDnﬂEheeSySﬁBBlSdEﬂﬂdpdNElgssupplled

device 20 acts to detect the systemcurrent Is flow_ng

to theniepd hé ¥ $PRi BRMHSToAY S5 ém U, dﬂ%‘ieélsﬁfjn%en&ré%?rérﬁﬁlant 11, and
mih tepciyrent |I's, and suppress
thes%?ﬁ%%d%i?ons ?ﬁ§¥%|s system power. (2)
During the self-supporting ruyn, the system stabilizing
device 20 detects the systemvoltage Vs within the
distribution system 10, and performs a conpensating

&ed

, which flows



Aphase-1 ocked | oop (PLL) 101 outputs a reference phase
signal 6 showi ng the phase of the systemvoltage V,
based on the systemvoltage V. A sine wave generator
102 outputs a reference sine wave signal K of a rated
[001Mol ttager synobnenicaadi t wnishendref errancerphasersiigngle fhwer system
[0014] A change-over swi tch 103, during the
1, org8E chlient BRRONFEEL B MR, PAFRS S hod 481 &S CdtPat t §1t1084H, state, and
t [ i ndi cate L ”
e 30, UL 10 U8, AP0 AR 900 30b 0 L BERuceo run,
an opleastidrepamnadniee wiont aied SlliﬂﬁlaqutieﬁtSytshé@Wl@ lbemrtgheut-laff from the
side as indicated by dashed lines in the draw ng.
- powern GEEEI™ NextPUTdRpl BifatFOhsSWIPPFEY PP erd@cfsic tower is supplied

to tnkeRRQCt] )6? fHangid Qhakq %'e%}?&l"éﬁféié}& LA HS st em stabilizing
systeminterconnected run, and for their contro
devigckDons during the systemi nterconnect ed run, by

reference to Fi g0016 transformati on unit
[00121104 4§ StYFéﬁ‘EFBPﬁtht%é‘ ﬂ?s’tl ‘?nz&? FERE™Y §hg O H PaPgEchgons during

the SRPEALNALS SY LU PLALNATAD R1PDASH IRGhSALLd Dy the
reference phase signal 8 to output the active

conpgdnermuring dfe shetagysnearcumeensd ana, t biee rse'acemvse:abilizing

. Co onent the system current 001 A fi
aeviEy R TRl 5, B e ST o s Pl £l @ i Ak 'ch8lasserbution

systdd UG UREE AR nL ANMPANEDt pQfert heona%leveysftefm&ner%tlﬁd &d suppress
t he system current on the dg-axes, and outputs it as a

fluctgariert ioobmehdyistehrdodwer.t he active conponent. A

d et det ecting b 06_det
I uatatP o SHBOHARE OfETRE S GAGL V8 BOMBOrGAP-| G ngreevics 20

detedtBerry S &MBrCYbT €e ONwl B8 dOna%eStr B 1Ot Ptte8mi 0, 88nd@ performs
current command | refq for the reactive conponent.

a comf#rs afting eahi ¢oaC dbpeche gl bd oo keprligsde BOE fayeguency of this system

volta eng Rass flsltt ers having a differentiation function
dnd’ 2 Friter function, and details of their structures

[0013WM | |Deb£11d£5$r tlb@d:dnatc@l un[iQ048BlofAtdg dysaBaf ofdmll 0hg device 20
unit 107 dg-transforns the converter current Irm to a

will pgt @¢i9FgPreddrdinsacecritstent+ot &t i ng i n a phase
I ndi,cat ed b ref as tg outp
e SECT U FORRERI CFTnUG DI LERE SCONGETEIEd Pafpat 0 showing

the pBagk bheheeagdtenevEiygeneiadednsm thé dyReet oI esdEN,. A sine wave
current. [0019] A subtraction unit 108 subtracts t he

generggey \ﬂé’zcéh’ﬁ?}ﬁeﬁﬂa FRERAETSE $HE WBHS eTi98PLchirdfedt rafesmvoltage

S nchtrlgelzc%rccgn%hgo and |refd for. the active conponent to

Y f’ cUrt ent —deviation fcfgf]o he active

[0014oorrpo<ﬂermtge -dvestiaiitiact 1108, Hirtind hesubitactiatéh®nnected run, has
reacti ve conponent linvg of the converter current from

movabl fCLAFAFRR 'CEMENY FRETH £Ortiend $i¢ctf Vi@ddbripshentsolid lines

in thEQ:lr%UJt_LH&tan@ C&'\Efﬁ{c}t tﬁ@‘é'e@f'%pAgtL% the l'{a%ag'ljle %gvable contacts
conponent. [ 00 A current” control” unit 110 exercises

103a,t heSmprbporrt rtonathe Bl s5dd abegrdlcat & oycoashenl 1dfes He the drawing.
current deviation Ad for the active conponent to

[00154yt JEYT aSXRHA"RGECTDIHENTE Yf 561 HR&EtSSPESEhifpbiit onal blocks
workl Cchrrlﬁ tt@%&%@ém%@t%ré&%e@é@&Cfxﬁlesaﬁ@%om&P&rt l:QIQ@lol actions
us infegral (PI) control of the current deviation Aq
durlnf_z;othet e steactritee conmparentut,0 bgut pidreaceotd age. conmand

r the reactive conponent. LOOZlf)rW@F i nverse
S

fo
[00169raﬁs‘f%ltﬁﬁ?f’%‘?pﬁﬁllfml‘ff’?tab% i°gs e system current [ to
a rotgfﬁ[bsfc95f@ﬂa9;@ E?sgé}?r¥9$€1%gelﬁmgge \{@dﬁ.eétédﬂ'% the reference
active conponent” and the voltage conmand Vq f %’
phaser eaptdlvé conpoiernt the aett peltcoapvoditage, mrmmendyefera current and

fixed coordi nate_sy sé An addition unit 113 adds the
the rpafterenEE R \wdse© ‘{ﬂ*?aFYRt% “Uhe*Rfol t age command of

[0017? heafixed eoordiftabe SUIeMhgWiicch has &%@Bt@%ﬁuki@@cuatlon
romthe dq inverse transformation unit 112, to out put

a vol tage command V* of a fixed coordinate system

[0022] A PWM (pul se wi dth nodul ati on) nodul ator 114

PWM nodul at es the vol tage conmand V* to output the



In accordance with this gate signal g, action contro
over the power converter 22 is effected. To suppress
fluctuations in the systemcurrent |, during the
systemi nterconnected run, power is outputted fromthe
compPHRMR! o € TNEE LEBS vel Zompb QDAL ngi(tﬁheE)éPE%@tc'u99§nWo!nl tRe dg-axes,
of fered for the respective functi onal bl ocks wor ki ng
and qhfpihg ithesseldurgapporomnagd e fandtiorct e rcovpetargl. A second

Froc g B0 UL 0818 5 e BRI 0 LB B e rccnive
compéiRin@ct g dehend %?gt«@!n@.MrﬂfnttMtﬁé(%‘qeﬂ%élﬂl LAg®uWYputPit as a current
out put a frequency signal F. The frequency of the
commandsem Okt Blgfe ¢actdYe eoppantto t he active power, and
is i correspondi ng.rel ati onshi ith the active_, .
pomé?méﬁﬁﬁtPﬁggmhg%ﬁg%ﬁggg%?gvﬁyggmgégaﬁ%r33§_§§sﬁﬁéter3haVlng
a difféamteneyorofuidie opstiemniaktagenMs e Ghaases: 1 A8t M@ s tructures
___the active power increases , the frequency of the
will dpsdepsiidiedadetsre i ncreases. [0025] An anplitude
et ect;] ' et ect e anplitude of the system
toos )0y B Gt S bt e Ty PR L e P Y Blrent 1w
to a adqAdihydoetihie: systanmryedttiaganVa phaké a9p088Sd By tthe reference
reactive power, and is in a corresponding relationship
phaseysiinahd rteaenimet pbacrctdye hcanivaremhdanwt € Ehacionyerter current
a PAMEL, 48GLEASRSondRe aMpLE tyde s vol tage
an 1%%m%e%rea§es,ﬁ%ﬁ§ whéﬁ‘&hg'#g38§$V%H%5m%§£$%%Teases,
[0014]he rampbt tatda oaf udite 19gsEertruot § agpe MotiwnCleas@®sent I, of the
[0026] A third fluctuation detecting block 123 detects
converigeT f fycenat FHl CHBRPTHERPT oTORBA f e UEHC PR8I #fffdlveFcomponent to
n S rrent. c nd lrefd for fhe . .
ouepff R McisoR SRR tnT BEPENS SR ateisct i hg S aggion wnit
109 shP4raetseths tdwetfivactumbnen: conpatente cfontvhetamplurtemtke from the

signal L, and outputs it as a current command Irefq ,
currelneircqnﬁxémple]’aeqqi % gla?rﬁgﬁ%mv:e component EpnaUERPYicf AGEERt deviation
tect i | .oc 124 are band-pass filters having
Aq fggd?%?ggg%?Tgikgﬁ& uﬁgfion and a filter function, and
[0020det &i berwntt heptrrodt noct Ui esexwirkl sde tleserdpoetidatleplus integral
[0027]. The subtraction unit 108 subtracts the active
(PL) EoRpstent T cHr bt REVEHREr £&r IRUSPEMACHEnFeRenent to output
a vol€HEE e¥mmGAAMRNG oL efd 2kefvd RemBsAde GONREREM dRtrol unit 111
out put a current deviation Ad for the active
exercggapdhemrorPheienddt phct ioreounl t(PIDTonbbe ¥ adtthet herrent deviation
A freagtive conmponent li"g of the converter current from
T I¢HEPR FPPEREY T GRIBAREI™ FY 6PV Re”4E48F 1 S BB pbnktt tig reactive
compoahput a current deviation Ag for the reactive
conmponent. [0028] The current control unit 110
[0021gxercisEwarive rreapbeinaddan ultud 12 mredies dgPnyecomtralsformation
o th oA A8l GgEobOAREAT VA FOPOERE ALGI (& Voliade command v,
for tRORAREINe cHABofert €Btola@ntrOhopide EddnSXEHEI $83xb0®cordinate
proportional plus integral (Pl) control of the current
systepgeyiPatddeatioguret 1L hediehle Frekeresapehrnrare spungiuf tathe voltage
I C n N the. reactive.conponent 029
coma 3 98e ATIRCoa¥aofle iR rBh” Bhi ¥ 133 BEDF Plip it ea brom the ag
inverkBVEfSE £brmdiscey Mkt on2t otd hityat t 8GR 188 BdhnYHd O of a fixed
t he active conponent and the voltage command Vg for
coordipate #y6tf%e conponent to output a vol tage command of
fi r.di . i ti it 11 dd
r0022, AR R ABE R Ao TARRER B Blnghhte B Ene vorcage
commag@mrand ohtpite thiexgskLaeagfinat.e system which has been
outputted fromthe dq inverse transformation unit 112,
to SLIFFOTAaNeR Hage CémIEAtG AITGE & Pickéen codFEPhaver the power

conve§¥ecﬁ! e ;s effected. To suppress fluctuations in the system current Ig
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[0030] The PWM (pul se wi dt hnodul ation) nodul ator 114
PWW nodul ates the voltage command V¢ to out put the
gate signal g. In accordance with this gate
signal g, action control over the power converter 22
duringxhefsyeetmdintt@couppitessuf) potaiatd @nput fed heomtdldmge r converter
anpl i tude and frequency of the system voltage V,
22. during the self-supporting run, power is outputted
f.ro e : ] [Welnl
002 OBk RO SO 1L s Sy L LU B cnss o
workihgedpamd- gas sef t+4uppsrtag stat @eddafzoveheir control Fheions during
configuration of a conventional band-6pass filter SO
the sghfERIRPRACHRI USBd BY FHETFIUt:Gatt9n Sdet ecti ng bl ocks
[0024;05,;\ %Q%ue%%% ad@fbr 1¥h | lnikRe 1 seseribed By ERLQILBEEE Qhe system
ig. 7. In Fig. 7, the synbol s denotes a Lapl ace
voltagpeVatopuighows fyeguehdyf etertli Bt | De fuepidnon.off 0082} stem voltage
shown in Fig. 7, this band-pass filter %\él uct uati.on. , ‘
Vo COrREERERTNGR BTSCHIE 186 REEoPloRd-oP FFF GIRPEAEOriqipatonship with
the aétlivéaploQ@f R&H ’Elﬁeltt @ﬁeé%be%i@e%ﬁeﬁ:a@écﬁr@aégs, the frequency of
The pass band frequency of the band-pass filter 50 is
the syetearpil hagk Viteaceaseanos wiehthe pEt Brd gpryer increases, the frequency
characteristics required of the respective fluctuation
of th&e?%%‘i‘?“h@iog\i%%%é’ﬂg*ireiﬁ%?' 123, 124. The cut - of f
00257 eduens 100at e tRicghod Lagveney sidde sofnd RepdetRlembNage system
pass band frequency is set to be fl, and the cut-off
voltageeuenoytron arhamplowufle sdoedk - siTde aobliheledet shaismeten voltage
{Jass bagd frkelquenc¥,is set_to ge. f2. T(;hus, Lationshi
Vs COTHERCBHE pasE T i 1P 51 B8 T ndiPSet T éftov & REFP A UE - or £ - OnShP
with fHEHILRREYe S8Le@udH tha@Rhed thi FBa ORGSR r 88Erédsel, the amplitude
The ow pass filter 52 for setting the fluctuation
of theetveteh givltage Vhasecheesas, offd Fheribadpaseivarore: iapeeases, the
am li%ut(ieme ¢onstant set at T2. iInrg:r(te‘_gsiess case, fl = 1/T1,
PLLILHA® t 09/ 55 08351 % he: I'OW pass filter 51 is a
(0026f]i | heenhavisngcfidiSionondedctliag whakacterdesbtes thah@s€ctuation
time constant is set to be the tine constant Ti
compogenkrafi Hedl frgauetey phypdsE: chdndietperppgla current command Iretq
ror fB%dAWPASIAIEET 2020l S1A LIl LRE DA EILSt18E8%2s erects
ag characteristics ose tine conStant 1s set to be
the £ide bt iEn eomsdant d2tebesnitned sfighal he apdrqpepet Ofit as a current
setting the tine for detecti n% fluctuations.
commapfofreanf Yy G AA2FHPEL CSTRATENL- both filters 51 and 52
uti ki ir.filteri ter4d std,C i : -
i npm’lé?ilgggtﬁtlon Jeetec@_grlu$g?ca§&b§{]§d?fpéa4$§réf ?Trgdeptagg ftllﬂgers having
a dif f{ddenei staitdnafurdet esc bhag fhit bekfurb® ibs, thedétaidtsust ileir structures
~__ detecting block 105, the input signal is the active
will ESW%%?%ﬁge?sJoa‘iﬁr't he system current.

[0027] The subtraction unit 108 subtracts the active component TI;,y¢ of the
converter current from the current command I,.zq for the active component to
output a current deviation Ad for the active component. The subtraction unit
109 subtracts the reactive component I;.,q of the converter current from the
current command I,.sq fOor the reactive component to output a current deviation
Ag for the reactive component.

[0028] The current control unit 110 exercises the proportional plus integral
(PI) control of the current deviation Ad for the active component to output
a voltage command V4 for the active component. The current control unit 111

exercises the proportional plus integral (PI) control of the current deviation
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If the band-pass filter (fluctuation detecting bl ock)
50 is the fluctuation detecting block 106, the input
signal is the reactive conponent |sq of the system
current. I f the band-pass filter (fluctuation

Aq rdetwpet idagthlecdompdlents tbhaitblhitict ualdel crinaatingfdd 68K reactive
123, the input signal is the frequency signal F

compqnEnthe hand- pass filter (fluctuation detecting bl ock)

[002 9%0 "Iq‘xetd_laQ_nfvleygé U@gr&&%rggﬁﬁﬁtdﬂg 1@598%19&%46 {hR rkBRYAnsformation
signal 1's the anplitude signal L. [0034] f%e

to theubbdItackecors@ndui plids thesagriak ohtrenaed abpy sbtpatigengommand Vg

. the signal outputted fromthe | Qw pass fiI%er 52_fr$n1 4
or PherAGnAPr THFPUETLA POHTNE TORBAsETIT] &F BEixeqipordinate

syste?ri.gnﬁ{e QH&MJneQnif ot Q@dss%lﬁter@&ﬂ&%nég’lsjfiﬁteﬁwave signal K to the
e

uct uati on corrponent Sl gnal .
voltdyenderpmss ¢ ltherfikbHspudinare destent i wigchl ak peS0 ougputted from

the fluctuation detecting bl qck 105, the fluyctuation .
tne dip PBBHER LETBR RS The ear Fint "EGHTBHE 1 FELE T propRe v of 3

£ixeBChbb¥&i RRPePSdn Whi ch is the fluctuation conponent of
the active conponent Isd of the system current.

[0030]f tThe PHMrig baswi 4t asiul ¢F4 aro il abp TRt mgd ) ek )t he vol tage
50 i.s the fluct atioF detecﬁing bl ock 106, the
Comm?¥b8tu%if8ﬁp8%&%ﬁh8ﬁ ¢si'ghar 9s the current command

' 1 efin adWrdbhee MARGE EVQ 6ONPRNEM1 WhiLJtibs ddi@rol over the power
fluctuation conponent of the reactive conponent |sq of

convearfter A% temidisctedt . To suppress |flupheatyand-pagsefyqliepe amplitude
and tf&re%tg%%cgzta%%ﬁt ee?%%%f%mb%ﬁ%%{g%ggg d%gllllgs tﬁugeself—supporting run, power
is odthettectitahi ONE Yrenesdsiegnat ist.hecurrent conmand
Irefd for the active conponent which is the
[003%)| udhgaftuntugbhpoieieching Reothedbendy sifival 1F? are composed of
| f the band: s fil f uation detecting bl ock)
he nepa 06 d R FERT U Al Skt abE i ock. 124,
t hefohdctdratiigQB e OG0 RENE St@ivaht sérlac bafi@itas scOMBIA50, which can
Irefqg for the reactive conponent which is

th
be useq ge tha il sRt eIMPoraeching hkedipt 4o vdé - §1‘2§nd1%4t.will be described
i O 0 ) EX | i yst
oy regiapips SeOrig 100 JRoTATREE Lt € he0eSyP LR pee operator
showithigS b r d ififleirent sysitceme g tcifoagr i d) 10 shown in Fig. 4.

The system stabilizing devices 20-1 and 20-2 are _
[003donAsctheyniiR Hidral 1 B3P -PRES i $1Fr SEdCgBART SR FHhfeting block)
50 ispé&mos;&_o%ng ltolar_ep!igé‘%ilger 5&9%%&—?&%%%@@52, and a subtracter

stabilizing devices 20-1 and 20-2 have the sane
53. configuration as that of the system stabilizing device

20 shown in Fig. 5. A direct current chargi ng_unijt , ,

23- TR RAATIBAM BRSBTS Pont i BBPFTEATRG HEWHECE 26: fepgrmined in
accor%l%ngé ety fflt%@im; @h&@é’c@:rerg apad rltegﬁ.\irwéf &@réﬂs’p@@@ive fluctuation

current charging unit 23-2 provided in the system
detecgtiabibllpzkngoBleVd €el20-24.s Thd @dd oSt drageenyatdanerhe high frequency

_ 0037] A contro] unit 21-1 of the system stabi]i zi
side Pk oS T PRS® GG LETIROY cid SR A PRot oPifine cut-ors
freq&e@i@ﬂzr&l tHOI o Ersh Myl £ & 9 e dO&GOALE YasdMbinErdquency is

takes in the systemcurrent |sdetected by the current
set webectdr 24, a systemvoltage V31 detected by a

vol t age detector 25-1, an converter curcent | nw
dot 35080 1By P CRPF oL bEY SLUSE TRSPT, ARG bUEBLR S OF freavency
set a9at€ sh@nAkifl .cnRthRESRRARSE: Q. t MUt pabgNah t8) 52ar0r setting
power converter 22-1, when perform ng a converting
the faettwatiocoowsteadtd cantialet banhat cuy dr FeanuefAT)sqforkerf2, and a time

obtai ned fromthe djstributjon em 10_j nt di rect
COHSQﬁEFr?ﬁiafDE?'pgﬁeF?l%ﬁﬁBShaﬁbééﬁyﬁﬁsaﬂé %%ﬁkg/?%to t he
(003di r @Gk 16U p L5 £ CRRALGING M e el@a0ehd FLr AN 118 Bhracteristics

capacitor) 23-1. Wen performng an inverting action

responsive to the gate signalg 91, the power converter

22-1 converts the DC power kept charged in the direct

current charging unit (electric double layer

A o~



[0038] The direct current charging unit 23-1 of the
system stabilizing device 20-1 is an electric double
| ayer capacitor which has a | ow storage capacity,
although its life is not influenced even when it
whosefforasstunghi s peedocatrigi nranchtiast Itardf tegmiddliSor the purpose
the system stabilizing device 20-1 using the electric
of n‘b“(?&’blr%m?‘éﬁ}er capacitor as the direct current charging
uni tr123-ok-pRKES: CUMENsal £0R ko vPRYe! r fd diddabiy@RarMeristics
perform ng high speed charging and discharging in a
whoses hpmé¢ cbnmnt[m)sei tA heotite bimeupdnst2ht XI2gfe tiehmingd femthe purpose
stabilizin t he same configuration as
of SEHAPYOTE RATEONTT Ao HHRE T TR PR P g - The
conty Rl sty oflar? ihak€SilhRal h@osMStiameedrdieahd 52 utilize their
| sdetected by the current detector 24, a system
filt@mlnlgag}@al\@zeéeﬁ*emseéob?lléevom%gélpdét%kgtn@ll 25-2, and a
con rcurrent | det g t t .
Zlefrtgﬁ‘a our{dr £8 alggt%e sfgnal Eynl ﬁg?%e%t%gl sg C%%C)t Eg is the
fluctgﬁtt@oﬁlc@%él:tgﬁ; bAoPRRS, CtQi’éVﬁzligtLﬁ:r s2gnad, i¥her active component Igy
perform ng a converting action, converts an
of the FEFRYUL iT¥greltrent (AC) power obtained fromthe
di st ! & 68x) so h
T o i s e et - I
fluctlstientdeakar ghg@plorkt 1qd, etk sihonage dpal t &f yhe23ative component
When performng an inverting action responsive to the
Isq ofathe svghet Y2 °fhe power converter 22-2 converts the
DC powefe k&ﬂ{d—%g’gg 9ed kP tﬂ%cq{lg%n QQE&(%EHQ‘CB%& NGo is the
unit (lead storage battery) 23-2 into an AC power, and
fluctsenden tdutecACrpdierk tl@ 3t hehediisputi bupnan isygtefrd@iency signal F.
The control unit 2 control un 0 .
in Fifgthg, Pads P ?ﬂzlﬁgfuéﬁugﬁuaﬁoélcfjl L?}Ctﬁn@cé% %5% is the
fluct]tg@lollzj%teégﬂng [Q94R]12Ehe i E8Gkt GUEAENG sCHA ghPli ikl signal L.
-2 of the systemstab|I|2|ng device 20-2 is a | ead
{003@t orﬁ@estttamaétyr Wi eHpiugs @apmaé Qﬁtall@ﬁg-btﬁfewﬁt@ﬁa?gmghe signal
outp pg:F orrf?glhgr q.lor\)vg a?slj%hl\_é\@eaﬁﬁ% ei'hhdeesgJ.ec_[rnla %It §1zsvg(')&re{lrolmtthe low-pass
Filtdd NE. 'ﬂ_ﬂw§mgriah%u$¥56t’@dﬂ ﬁ{o@kﬂhbls&bf]gacdﬁ\tl %&s@fﬂldﬂ&iaﬂ:gan component
~ the electric double layer capacitor as the direct
signglyrrent char gi ng uni t. 23-2 does not perform high speed
chargl pg, #Dgglg A0 {1 2eaReldn LPEee M pFAUSS0 is the
rises in charg I scharging over tine,” and
fluctﬁﬁltﬁbﬁﬂe@é&tnlr@rtgl-dc&mmﬁc kae gilngtwtd odiceahati«itngignBliierthe current
Art Docunents Patent Docunents [0041] Patent Docunent
commapd Fp:L9p- U BETPYEE GAFPERUUIMERECD 5] BhA- D563 5 e §omponent of
yar Lhe tnventinansfrQhl egs-d@ be sol ved by the
the EiI%rchvent(l)’/(c))n?go[no042 It the tvvo syst emnst abi lizing devices
20 Ir fantde 20rRi-@res af:rlaagedfllun:tuhmconelede@tnmgbmo@ﬂ 50 is the
ystem.  as shown in Fig. robl em ari ses, t hat

£Luc {468 OB BT B 58 J0Fe HOEEOUHET SPIVBPG g ARG & the current

commé:htéit put P@ﬁ“@ﬁeoﬁeéﬁgvgﬁhggﬁé{tabhiél’; hgg:kgeYI\Q@:u%Q:Lén @Bflponent of
he out put power of the system stabilizing device 20-2

the reraatcenﬁer®mmot1hn‘eanh @t hibe , sys¢sul ¢yrrgnicn the failure to
Conplefn%g eba]:no —pglsgc%il'ﬁ_%teiropgluicr%u pfons%%ggg%lcn%r E?ock) 50 is the
fluctuationdetecting block 123, the fluctuation component signal is the current
command I,erq fOr the active component which is the fluctuation component of
the frequency signal F.
If the band-pass filter (fluctuation detecting bleck) 50 is the

fluctuationdetecting block 124, the fluctuation component signal is the current

7



[0043] In order for the two system stabilizing devices
20-1 and 20-2 to exercise systemstabilizing contro
wi thout interferences, it is necessary to nonitor the
out put powers and output currents of the system

commBtdabick] Zonghdemaee i20-chbmpbientsylstamisttalei firitngt tdevicoponent of
20-2, and the_dispersed generation plant 11, issue

the %%ﬂﬁﬁﬂﬂ%’?@Pa6u%put powers and out put currents which

[0035]he ﬁﬁst§@h§tw§bérl b%éﬂgﬁ AeY 88K Gy, s§&%msy1§atb§m21ng devices 20-1
stabi I'i zi ng device 20-2 and the di spersed generation

and 29-drdrelrovigsgect itkel distshioudignosgiet, (mgdogpet)al P \éloyn in Fig.

ontrol the s sten1 tabilizi vice 20-1, syste :
TP AP BIG R G SU5°AR L RE e her EeiP ERBT ALl G o Lot wich
the PlspBtsdd Jendestidiepeasommads. {00444 Pat.ent Docunent 2
(JP-A—2006-333563), for exanple, discloses a
[003glec Hﬂ@@l sogyet oFaperifzdraidayl ¢dfe? Cooperdrveve @he @pme configuration

as thpI UI‘ t éyspe%enolfstgl S ersﬁedde%el%gr sgn ll]ja % tdA dlrect current
033|b 0 opera et wo Sys em 3tabl | I'ng devicCes

charcﬁ&ghrﬂﬂ@ﬂ@ E&o@’)idé&l llhltzllerbg/st&e st aeiineliagyesheWoiNis an electric
Pat ent Document 2. [0045] However, the problemis
dOUb%ﬁbé@Xﬁﬁ:ﬁa@aQﬁﬁﬂrtd¢HH4§ EARSCT 6P PO F%ﬁ49$§9t#ﬂ§to%ﬁ1ﬁuPr0Vlded in
t y i ng
ene A0ERCGRT PRI CHEE LS B0 14 TR iR B B
[0031lhe pdt&pﬁfosangemeﬂabf aheplyaném ki abanidicgniavike @ansas the same
for operatively controlling each system stabilizing

configavREEPTRAR HRE f E]b“érc%ﬁr‘ﬂeﬁ%‘rta?? olind o1 antFigkchr di”ﬁ%] cpptrol unit
21-1 (fg}?esrfélﬂhé§yggeMU££&{tl f]gd@r_re%t@&iggtﬂh‘ér@rr}éngﬁgg@&or 24, a system
0046] The present invention een acconplished in
voltatdeevgli gdﬂttequ:fedth;e aab@l/t@gdemenbed 256 hy emidi @rmlnverter current Ipwl
echnol ogi es. ect of the invention

IS
detec&re&)?yd% rEgat 8ﬁ1t§‘f%°dﬁ ?‘?o‘z'i P URYTRE Svih PR ke Ség’dae]sﬁbne&n response
to treUghed Ratneven i b goRlUbahdditeof 24-he SYSt @Ry forming a converting
stabi lizing devi ces havi ng di fferent chargi ng and
actiqhi, sohaeyinen ehtgaetendy swxmtd?\é ppw detchinpd 4 rpotes distribution
[ uti stem St stems bilizi ntrol .
syste, agé beQexeg%lresedcur i ?&% eP?er 8nces gef%\%se#??%g)g power into the
directysherarst abhbizinandeviciestbed npuplevesle@dcapddiodf 23-1. when
moni toring of each system stabilizing device and the
perfofind peraed nYeneIng i26H1 Pt AIFEPOMEITs tPobhes GRYE Nyl dRé 91, the power

conveqc 8?'2%”? cokggf‘tﬂ Fﬁé %8'2)%&!5_‘ g%%@ghgé%eba{]ﬁ Qll;ga?{]éct current charging

venti on vin ens 1S a system
unit sba&tdﬁml dﬂ]@llﬂ]&/llﬁ@elprcﬁphdﬂd)rl nzaldustds ialRUAE @raawsy,staelm sends this
whi ch, when a power systemis normal, is connected to

AC PQURE Fovidre dystethutant WRERTaH -abnor mal ity occurs in
t e JpRUElnc3rs! Gl b8-£UG 101 fopll OMd:BE BAKCE1 SYSLEMN rig. 6, has
and to which a di spersed generation plant and a
theiﬂmetmmnm@cuedectlng blocks tlhe, sy, em23t aldidl i zi ng deV|ce
ving a control unit, and a power converter which

[00386er fTB?rFslrﬁcEcﬁWé?P‘f ﬁBai%ﬁ:lt“igo‘%Plén%l3 Anc AVRPYPhY" 8635 drt2ing device

20-1 1@ ﬁ?%@ég@l&? d%lgﬂe @Lagéi; %aﬁhgp@ér tlﬁgckf haod h%wcé-m)traeg capacity,
unit, wherein when the power systemis nornal

althav@htruﬂ life tis not 1nfluencdet&ﬂen1wn§m an pect pymes b@gmxﬂ@end.charglng

stemcurrent and a re ive c one of the
ana ogoafu Ot T GRES (1 SRt CUe eFnS ROV o oh Fofie G he electric
doublROWEE r 8¥54 &Mt Hele rdEBEE R i PAr§M Lﬁﬁk 23-1makes compensation
deternmines a fluctuation conponent included in the

for p@m&rvﬁim@@n@bmmnﬁ bgf pefersyrnd diol usaeent cipraangi gt discharging in
N Iuctuatlon detecting bl ock, and uses the fluctuation
2 shotbnhtifent as a current command for the active

[0039G0MACKEHHrol unit 21-2 of the system stabilizing device 20-2 has the same

configuration as that of the control unit 21 shown in Fig. 6. The control unit
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determines a fluctuation conponent included in the
reacti ve conponent of the systemcurrent by a second
fluctuation detecting bl ock, and uses the fluctuation
conmponent as a current conmand for the reactive
21-2 caokhpohethe system currénjy théetegebe byithessuament devector 24, a system
co nent of converter current and a reactlve
VOl RN BRL Ot e BRI o1 P BT, £t HECCOMTBPEBreT Current Tan?
detedetNSNt He-88t haputiad2¢-0 anth ettt £dafd @m;ﬁé'[@ POWEH response
converter; and out puts the gate signal ?
to theeaaé¢ rﬁggaaém%em pefean genoIrteor2diie ween \p@ré@mmemqonverting
aCthﬁﬁ conv r%sea%%ﬁ%eg‘rtﬁllea%?mgﬁ%},\eeg acfpsvéer(:cgb%aéglgﬁg%g ttt‘l?(,)'criistribution
systé’ﬁDD@lG_ﬁqﬁ:era guUréEeNturténtZ €pO), paﬁkﬂr ahs0 chegyd BPiaDc power into the
current deviation for the reactive conponent, which is
direct gevioatti G USRASEY tt Heeaduriosree deikivaRY £8r2t hBhen performing an
t o] c c n h
lnvethﬁgeé}%’%oﬁcg%%%t%&vgg&ztecEg Jagc% d& V\%n%l QEPO&% Eo&é tc gverter 22-2
conve@teUtise DO pdverpoeet caysiemintite adrddtobuthrdrit charglng unit (lead
determ nes, froma systemvoltage of the distribution
storageBAERFrY ??e?q’détr?c?/“ ‘?@?féefr'saﬁ‘é‘vﬁeﬁﬁs éhf?éﬁiﬁ%ﬂ%ﬁlt%?hef figstribution
systexy8hem vol tage and an anplitude signal show ng an
anplitude of the system voltage; determ nes a
f | udhgatdrarod ompianeht24 Adckeded ¢antirhe ﬁnﬂqaemwsugnaig 6, has

third fl d d h
the. G ERtTOR Lo hLoGE d0kurtent Lomidad for an

[OO4O§Ct |TV1@ &Q@Q%@Eent charging Qﬁttefjan@ﬁtﬂef PH@@M@E&&QlZlng device
conmponent included in the anplitude signal by a fourth

20-2 fipuet bead @hOt.i@qee@tarChgr}bI@ekh Jam@ags@@ tofe lphgrdtegat firrging and

dlschaonPonerlloEAt W ose Ergenéettce: 1ora v%en :L(:e;?thorm .deep charging and
onent; erm nes e actll ve

dlscrﬁ@gp@@aﬂtacy‘hotrlﬁetﬁmveﬂmr, M%?Bierﬁ%dabhﬁzﬁ&@%éﬁee 20-2 using
conmponent of the converter current, the converter

the edgeheit dpEh¥Ry LpHpUtPRECct BPrand té!@t@met':édcwmtt ple2jgdRerunit 23-2

does 8&9%38%%0% hi dspeedc(:jh nglﬂ%?taRthisEQ% Ségﬂgl’t ﬁ:%ﬁ\e but causes
reducing a current evicatron for e active conponent ,

risesMi ehatding devibddargbed veen tihe ahd r:eﬁhecsomimmdngf-arerm charging
t he active conmponent and the active conponent of the

and §RYRFEET-current, to zero, and al so reducing a
Cur gL, dew ggb%r{tgr the reactive conponent, which is
a deviation between the current command for the
r ea®hkeet Cogpoeetd and the reactive conponent of the
converter current, to_ze the first to

[004lf]our9taﬁe?tr FOEYRET ot defpecnt |1Rglﬁ5&cks are each conposed

of @atlMectddathen: det e@ﬂ%—lzﬂgoyéu§33(58@0) for outputting a
common current command; a first current conmmand

cr eSummary9ift theODyvehgiomecei ving as an input the
co urrent_co and. outputting a first current
coﬂ%ﬁﬁf % %e%gﬁﬁgc CL@ﬁt ‘goﬁﬂ%ﬁg creating unit

[0042050QF Ky tl;8CE)MRYsBSHiAN zh AP Wevt BE COMIDIhL UL EMre arranged in
command and outputting a second current conmmand,

the onﬁéiﬁtm%réphcﬁysaeme@pi fipwarin F{B00) thaginglésmarises that unless

bothclieq/'vf\LI_c aS?e]él %tcgg 1)57 aVI ngtSet ttpbl rp%l Qr%fttlne s‘gs’fe_m stabilizing
cons e or a purp ose OT "nNol se reno ;o a

devic‘émll(lal'ﬂdntgi&blﬁ@ﬁttpc{vﬁal@f W ek taEAba 1 CHBNRPQWIGGW S 2 interfere
~in avalue of an input signal, outputs a signal while .
with apfliatibRy, arsplliéngfin reesiggnhare dirasgeryeratgnfer thilpgtuations in
n cter (303) for subtracting an out put
the sgfg%%&%?&tgﬁe cushioning circuit (301) from an out put
(004331 gnaloraér tbe thewwpaystéh btari1( 3049 danitkeauopatandrg -t e exercise

common current conmand, o
system stabilizing control without interferences, it is necessary to monitor

9



the first current command creating unit (400) includes
a cushioning circuit (410) which receives as an input
the conmon current command and, when a change occurs
in a value of an input signal, outputs a signal while
the ouepdepbrgra aval aecpoft tleresicgrell tohaygeepeartabnl 1zingngevice 20-1,

| arger than the value of the signal change of the

the YR ARG 611U T CIR0Py ROSUBIr RBEETCY JOEE ot Plant 11, issue

commaSHBt FACLLEZL AL P UnaSbel: ehiridhR sCHSTHORhO G Gtk Udtabilizing
(410) fromthe common current command and outputting a

deviqeedtl,i hige divister eatelil bl ranpéevifdee? 0(24 02y therdispersed generation
anplifying an output sjignal of the subtracter (401

prane Il P br 03 F TC SRGPY Ty ] DA CBULBLL ST GhaY F svaten

stabitlrﬂgi&t_}lagirm ng-C) teHidystéd Qtabidididlyl dgrildemd-er af#A@4¢ dispersed
for limting an output signal of the anplifier (403);

genergtges lgnitngl cincedi thYs20P™HIGh recei ves as an i nput

[0044gn Quiput i anal. of Lhe, rafjsngsdddmt e, ( ‘é@é)n%f@,d’di‘é@?@ses a

change occurs in a value of the I nput signal, :

techrRUb@Wt SHrapst ghralinghthe doepdesiing auwvalfuglofal hgpss graldispersed
change per unit tine |arger than the value of the _

genergitgpraPlabengel ot S PRES LUSHIOMRITG EEItRE P Sysiey stapilizing devices

_ tra ), f.ar i RUb, sl gn .

2003 BRSO LAORLEL R RRSELLEN BRaH Bl -

(0045t he Hoatvery lthal perbledOdd arddotigiutbhigprangesedrtsi igr monitoring
di fference; and an adder %goqz for addi ng an,?utput . ce 20-1

the oBFRHaPOYFTT RECaMHINET ST 1eA62)C all® AV 68T PE ST IS gFvice 20-1

the sglggen*?gpgﬁﬂqtzghg(MLeWZOéﬂopgﬁé igdpt heedf b&sdr6Yhf §bint 11, and
comand, and the second current command

cont rofleedansgf emiope f §00)e liyncdnided L arg aaph isviseen (361} 1fmg device and
anplifying the co n current, command, a ratin . .

ene JIPRF1aa CB02)S o ELTTrI-CPREVHI bht pUt “SPGhel f "PReoring axe

additaBRhify 8kelid@1); and a cushioning circuit (510) which
receives as an input an output signal of the rating

(0044)i mTherpXSBRL ancentikenhas GfgngrReEeLishdch ia the UeIBF of the
the input, signal,. O ut.s t.he.seco current. . :

e ST S A0l BG4 6 BE0CHE, LSO SOIRRM, srvencion

to proki®e laak@etent Balbile ivigl deriek WwHiehsi griakighangacoftialeeven if a
cushioning circuit (310). [0048] Another constitution

pluradfity hef phesenttemvenbibiring 49 caBoR iSgstiehferent charging and

disch%&%%%%ﬁé%t%%!égﬁm M?ﬁﬁ%xgldﬁd ina p%wetrl'kﬁsftirﬁ.ﬁ&tico_lﬁrg}%mem, stable

cO creating unit (40 as a change-over switc
systefdO8)billntenpased rbet weehetdreretibéd,actien (Me5feantteshibetween the

adder (406), and the change-over swtch (408%),
systemsstabidhz oy SPEtecWRetP T RECEEEEm S aBF T 2P h Vi ¢ each systen
stabil? M GRAcdi LectneUlT Sy sehat g Ui th1gapnect ed to

t he power converter is formed froman electric double

| ay Meagapid tsolyimndhehprebisimem st abili zing device in

whi ch a direct current chargLng unitdgonn%ptedtéf t he b1
004 T ouedy S ERE BT P TPOATESFT SRT S 168 %t B gBITA 1y @ probiens
is a c}_@té@%t@@ilﬁﬁgep@éﬁ%bvﬁrcﬁﬂieedmﬂ a distributich k{lst@dh which, when

F state when oOnly the system stabilizing device in

a powah$ gt emhies rdinmedt iswoneatt eshiar giawpwenisty stenneed elert @n abnormality

t he power converter i.s for romthe electric doub .
Occuﬁsaiﬁréh?aﬁ%%ﬁﬁ(fﬁs PdRi Y- gﬁgi%ﬁﬂma ¥ URT 166587 4 B unicn 2
dispe3el NednGaRsbA t3ilin@nafd 4 heapraserbnhdtteation is the

above system stabilizing device, wherein when

a pG@hﬁaatggétahﬁéiﬁéng@?Vkﬂ@@a§aﬁ%FF?@Fﬁg&ﬁnéérﬁ§d¢P°%ﬁRF°nverter
oo St S Bl L RHSH O0)00: 1 LEULLS 4 S rcance wses
a gatRaviggel isght EAgn afbar asherdistihes, defined as 1:(X

.Ts/T,), a delay circuit for delaying an inputted ‘

si gnakergin ofens Ahpliawgrpeyited T8 2avd@adut P (PRFT henit

del ayed signal, a subtracter, and an adder,

the subtracter subtracts an &8tput signal of the del ay

circuit fromthe input signal of the cushioning

circuit, and feeds a resulting difference to the



the delay circuit delays a signal outputted fromthe

adder by one sanpling period Ts, and outputs the

del ayed signal, and a cushioning time (T3)

set inthe limter of the cushioning circuit (310) is

set devebeidegngeradtiar eomassknoming BY$M£MfE4yrsnﬂ ajpg a reactive
the limter of each of the CUSh'On'Qﬁhf'rcu

compo(ngg*e))f t&n%fd)stem Fﬁﬁg?j']t,A%sryeslperg GREYS oalﬁ.ngf rf):%%?ie ower system

into thsgggtﬂlgMg{gﬂ(y9sh§mthe above system stabilizing
devi ce, wherein the time constant for noise

ren@vaermlslegye@ @sucwataepnt Forrarenstinslufied ivefh¢ mgtave component

luct uation_ det ctlo t_as
of thgr BY TS |c[~1 Y A rCsl}S -Il%%fiuﬁg i de-gegtéré% bloc:]i.3 and uses the

fluct?dBdién S:%&@Bﬁieﬁ‘dl%lﬁl @n@ﬂg:ehlt:n@orﬁﬁ@.ﬂt BdSr tthanadtieref cédponent;
cushioning tinme T3 is set as T4, in each of the first
to F@E?%W#WQSUE?&Hfﬁ%ﬂ#lééﬁ@@???&fqﬂﬁﬁﬁ%§edﬂﬁéﬂ“areaCtlveCDmpone“t

of t1f1f<—:‘I %’I)zst u%t rerﬁ:t %gté %cggﬁtfl@%QQQtfz’ﬁxr 88{&1%8“%9&5 ' Qr%; uses the

use of conputing prograns t carry out
fluctfubl':ScBn Qothebnémg afsi bt elﬁri’égtoéorﬁd'aﬁdl fptitchei geradt iivapudriipechent ;
to the fluctuation detecting block, with the tine
condtahiteaseFrIming sdat i e RUPPRERE PF| 3 SPPEPYE current and a

react&@g rcx éﬂen IJ &e%o%%@r%@cdfﬂek@r ﬂrﬂgc&tvetrj%@r 'cﬂpi"ént being inputted

s!gna |nputte to the fluctuation detecting bl ock,
to and bhtptdrteetu frieorcmmst ArMerasofiYerten: detder n ne a second
filter sig val ue of a.s

chaﬁﬁéputp%Fh%ﬁPFe SimRal for Fﬁ‘gu%égﬁn%rJJ?HGI“FeO\EV%F‘Qﬁ% for the active

compo\MeBB, %ﬁﬁcﬁf i hae delrfi 81 SUSBERUNERL | FB-rE3tt Sordhar B3N8 he active
a cushi oni ng si gnal
component and the active component of the converter current, to zero, and also

reducing a 'current deviation for the reactive component, which is a deviation
between the current command for the reactive component and the reactive component
of the converter current, to zero, and

when the abnormality occurs in the power system, the control unit

determines, fromasystemvoltageof thedistributionsystem, a frequency
signal showing a frequency of the system voltage and an amplitude signal showing
an amplitude of the system voltage;

determines a fluctuation component included in the frequency signal
by a third fluctuation detecting block, and uses the fluctuation component as
a current command for an active component;

determines a fluctuation component included in the amplitude signal
by a fourth fluctuation detecting block, and uses the fluctuation component
as a current command for a reactive component;

further determines the active component of the converter current and
the reactive component of the converter current, the converter current being
inputted to and outputted from the power converter; and

outputs the gate signal for reducing a current deviation for the active
component, which is a deviation between the current command for the active
component and the active component of the converter current, to zero, and also

reducing a current deviation for the reactive component, which is a deviation
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(a), and subtract the cushioning signal (a) fromthe
first filter signal to determ ne a commopn current
command (lreed0), the first current conmand creating
unit (400) perfornms conputations with use of conputing
betwdehQQEeaE r &0t command for Hhel rd@nt Bvev@npenefit anstg@atactive component
change, per unit tinme, in the comon current command
of tW?LﬁP%?%rﬁﬁFtﬁufﬁﬁ?toft?tﬂ?¥§econd cushioning tinme T4 to

det%5g1 6&5% %Bsggdyyhnglﬁﬂéﬂgﬁhoxkéktectlng blocﬁé”yigagéch composed

the cushioning signal (b) fromthe comon current
of a txmmmaathdd gete)ingowrdet E300) nfpracspvt- £ &g rorprsiog ralrrent command;
, and lify the subtractéon si gna

(C)
2 ELTR T ITeC rETE CLRFHRNY ({1 Pef & fcelr"(lﬁgtastmmput the common

curre%lﬂs&n%hagar% Qﬂgﬁvut(tg}lgbé/ fArpf €88t e fRIBHNYM UEnE Q4 second current
determne a limter signal (d), mlden a val ue of a

commagidgyab t tihanget (p@@) Gow reteimangias arhindutniheepomgiogrralr rent command
th use of the second cu§{|on|ng time T4 to

and 4&5%@??ﬁq?e *a Tl GHF Hg s GH& " Te)

the fluctuation detecting unit (300) includes a low-pass filter (301)
having set therein a time constant determined for a purpose of noise removal;
a cushioning circuit (310) which, when a change occurs in a value of an input
signal, outputs a signal while mildening a value of the signal change per unit
time; and a subtracter (303) for subtracting an output signal of the cushioning
circuit (301) from an output signal of the low-pass filter (301) and cutputting
the common current command,

the first current command creating unit (400) includes a cushioning
circuit (410) which receives as an input the common current command and, when
a change occurs in a value of an input signal, outputs a signal while rendering
a value of the signal change per unit time larger than the value of the signal
change of the cushioning circuit (310); a subtracter (401) for subtracting an
output signal of the cushioning circuit (410) from the common current command
and outputting a resulting difference; an amplifier (402) for amplifying an
output signal of the subtracter (401); an amplifier (403) for amplifying the
output signal of the cushioningcircuit (410); aratinglimiter (404) for limiting
anoutput signal of theamplifier (403); acushioningcircuit (420) which receives
as an input an output signal of the rating limiter (404) and, when a change
occurs in a value of the input signal, outputs a signal while rendering a value
of the signal change per unit time larger than the value of the signal change
of the cushioning circuit (310); a subtracter (405) for subtracting an output
signal of the cushioning circuit (420) from the output signal of the rating
limiter (404) and outputting a resulting difference; and an adder (406) for
adding an output signal of the amplifier (402) and an output signal of the
subtracter (405) and outputting the first current command, and

the second current command creating unit (500) includes an amplifier

(501) for amplifying the common current command, a rating limiter (502) for

12



subtract the cushioning signal (e) fromthe limter
signal (d) to determne a current comrand (Irefdl2),
and 14 add the current conmand (lreffill)
and the current conmmand (1"fdl2) to determ ne a
1imit Ea BERLtEONBRGEh I bt ehobhplfiedetsen m ned kheistupnent circuit (510)
~conmand (lreton), unchanged, as a current conmand
which(1qGeflgpy 25aAH YR BUCPGPUE Fd9BRt Sfnfhfed2EtRG énftiter (502) and,

when é:ggmryﬁ%SO&éJg gxlx )a’ v;ﬁ% of the input s&&%l%eg@%t‘éu{ﬂeegécond current

C creating unit (500) performs conputations with
commahl &hale cenpatimyapradgeansth® signal change bémivnit fame larger than

comon current command (lrefdQ) by a preset .ra
the voRQET Cert rTPACH A a7aP it CHRIGHAD TG, | Eap
10048yt Andd LB cbﬂsﬁih:%tlibﬁn dedneoprmade W ifandsen ofs the above system
second cushioning tine T4 to determ ne a current
stabi?nn?gmde€i$ﬁfW@E)?Dand out put the current conmand
I"fd2). Effects of the .invention [0 cardi t :
{ et ELemt CRRVEHT FONOTEHEFLPAL BUr Peny BohEr et frer suicen
(408) CONTERL s Witk SReht tihahgt Ag-tard (4i5Chas giHyg abileBs(4mil, and
the second current control comand with |ong charging
?ndtU¢sthaggfﬁgﬂtﬁWEédaﬂéoébtained fromthe
| uctyation detecti.n | ock_.inc ' - : -
cont?dl” ?fhlgy 0 %te hwehegy% ee%%%egbg{a%g?%l%ggee%%é 'brﬁﬁ@ v ch & direct
currehPenSYSIRMStady nlezt 8@t 6 eMé pBwatSthtyelrher éb gotneéd from an electric
doubl e | ayer capacitor as the direct current chargin ,
doublgn}ayesafeRRIftOrm abithe t e SR YL peet TSV Yfhig Paliyt < @ direct

curreg. Sc%lg%%; riln n.%.lﬂi (t,c?rP\le%tggr ot l':]}?e %%@égiéggvépperdiigcfwnghngrom a lead
characteristics of the electric double [ayer capacitor
storafy misitegytdee frakshg curdoepéramiveaneh, Phe system

stabilizing device using the | ead stora attery as

© he<ai o0 ek SRS CRAPGTHY G (o YoAH JaPpat A S T Tife in which

the d?P%th'cﬂgﬂé{de%:?S% 91.5'15.]9 écﬁ‘l\‘l@!:t\!écpgor'@:&.e_%ohgr kB8P is formed
and discharging over tinme, which are suitable for the
from ehardlieagrandadidehaagimgaphairtact &s irgtkiiog of iskéateddun.

storage battery, by usi t he second current, conmand.
10049 008 Sy EREPIORE-CF ¥ CUSPBTTRG ETTCUI e 1 5 CONpoged SYorem
Stabiggzgﬂpdgbp&genﬂmgggndelay circuit, the subtracter, and

the adder. Thus, changes in the current conmand

oEt ahaec shewistingi ghte liisne.,chae setptimt pesi¢d jigedy, and X is a
. ..¢changes). This kes it possi bl easid\y oi

llmlt&B?lt‘g‘”‘gluepftk}%_g%y%‘fnelr%gsfgﬁ i gltogév?%ed)éngg%:%ﬁt r(g}o) are each
compol¥&To VAR L QiSe 4 H§§fﬁﬁﬂﬁ§ci@1@&ﬁﬁ&§&@gﬁi£t@&§ de@cChédgsiA(X « T,/T.),

interlocking relationship with the systemstabilizing,

a deldewdigeni Brfoaf dEeydPp T SAPGTEChel PAWhGs e TIRILPRiRFE1od Ts and
outpu%%%}é%tt?iﬁ;a%f%l%{d %Ij.glgall‘f?,mas QQM\E&%QJ 'a%‘at Hﬁlt écﬂ{ér,

the subtracter subtracts an output signal of the delay circuit from
the input signal of the cushioning circuit, and feeds a resulting difference
to the limiter,

the adder adds an output signal of the limiter and the output signal
of the delay circuit, and outputs a resulting sum,

thedelaycircuit delaysasignal outputted fromthe adder by one sampling
period Ts, and outputs the delayed signal, and

a cushioning time (T3) set in the limiter of the cushioning circuit

(310) is set to be longer than a cushioning time (T4) set in the limiter of

each of the cushioning circuits (410), (420), (510).
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according to Enbodi nent 1 of the present invention.
[Figs. 2(a) to 2(1)] are characteristic charts show ng
current characteristics when Enbodi mrent 1 was used.
[Fig. 3] is acircuit diagramshow ng a fluctuation

[00500et aodig bboski tutdon difnghe oo dErsiooti reent2opfist e above system
resent_invention. [Fig. 4] is acircuit

Stabigbﬁjfriggﬁfegf‘?%n "4t am showing a microgrid. [Fig. 5] is

a Citﬁg Wite _chﬁfsitng %&%ﬁb%%@%;s hews&g ak e, Mk iJiegrddhstant for
equi pped with one system stabilizing device.

settipfi . f16Ftnat iwnciletrntiodi bigieaks sttdwiadZa ebrRTSLraptly set first
.of . the system stabil,zing device, o Fi g IS

cushigniig gﬂlf“ i &Graft s%ﬁéwarhcg S e ohven ?%lﬁéﬁlnglﬁl(ﬁteug??gotner than the

firstd&{sﬁ?ibhﬂgg bixﬁkCKS is set as T4, bh gacBbrithe& i€kt @i fourth fluctuation
configuration diagram show ng the mcrogrid equi pped

detechind Hlwek8yst em st abi l i zi ng devi ces. Mdde for Carrying

Qut .t he.lnvention 0 d r i.N ;
pr egé%% liuﬁgg?l%lloond%\npﬁstﬂgg%cfgc??({)edplgﬁfogétsalg?@ggggg&osnWlth Hee
of cotphedigmentgrafs the i nvention. Enbodi ment | [0055] Fig.

1 shows a fluctuation detecting bl ock 200 according to
Enb6armest:t 15615 % Red ésent iERTEM PonherharTt GeETaT gkuTted to

the f? Eﬁf‘é\ttllgg cpét%%tﬁigg%liogkawtiheghé Qi‘fﬂgecc]‘rf.srtgﬁt taQs &‘QP@J‘ determine

uctuation detecting bl ocks 105, 106, 123, 124 (see

a firkbkbgfilEeri sc@rgiorated into the control units 21-1, 21-2

of the system stabilizing devices 2Q- 20-2 (see_Fig.

2) . CPOBETE AR oM T P g LT SF TR o] 1R AAPRprf ool Shoutted to
the r¥8LEEHIRY MQcki20G1ioexCamnasesk afinad dddsebHatdson2, to determine

detecting unit 300, a first current conmand creating

a secondtfi4@@r aiwhad,second current command creating unit
500.

milden a value of a signal change, per unit time, in the second filter
signal with use of the first cushioning time T3 to determine a cushioning signal
(a), and

subtract the cushioning signal (a) from the first filter signal to
determine a common current command (T, e:q40),

the first current command creating unit (400) performs computations
with use of computing programs to

milden a value of a signal change, per unit time, in the common current
command (Irerq0) with useof the second cushioning time T4 to determine a cushioning
signal (b),

subtract the cushioning signal (b) from the common current command
(I,erq0) to determine a subtraction signal (c), and amplify the subtraction signal
(c) to determine a current command (Ireeqll),

limit the cushioning signal (b) by a preset rated value to determine
a limiter signal (d),

milden a value of a signal change, per unit time, in the limiter signal
(d) with use of the second cushioning time T4 to determine a cushioning signal
(e),

subtract the cushioning signal (e) from the limiter signal (d) to

determine a current command (I,erql2), and
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[0057] The fluctuation detecting block 200 can be used

as the fluctuation detecting bl ocks 105, 106, 123, 124

shown in Fig. 6. (1) If the fluctuation

detecting block 200 is used as the fluctuation

det ect ithg bhocktlGouasde (RigllBppdtite aetiond comgodehtreral2) to
| sdof the system curren%l)is i hputted to th

> e
deterpip o RTER" FEFBERT firetini t C500 “ERY'S HE® Gur i conmand fresall)

unchaﬁ@gm,agg al élﬁ:fr@nftcgonﬁngﬁd el L M€, GRRPHeButost Qlﬂltaﬂié_ttEEﬁIined current
fromthe first and second current command creating
commaufi tK.400, and SOO. (2) If the fluctuation
detecting block 200 is used as .the flu t] :
dot E6F 1RGP gt ~206 pRBE ey d s Fa pomms computations
with GOORONeBhphsdef pkber&pstem current is inputted to the
fluctuation detecting unit 300, and the current
comFanEt Ehefaprier cupEeteeTRAE CorpdhBitd PSSt TRt etplue. then
.. fromthe first. an d rrent r i ;
Lo e o6 T 000 il sed bR s SRR SRR, comand wich
use odetrRCEbBehDIc0eki 00 sintsed s deherdilngcs uatrivent command (Irera2)
detecting block 123 (see Fig. 6), the frequency signal
and ofptpat jHhsuEREEYo CORRATY déte@gt)i'on detecting unit 300,
andgthe cur) eFLeciqmggod refd for the active conponent
is outputte romthe first and second current command
[0051Gr eatboupiligi ts tA0@pranents@fvention, the firdf dqurrehe control command
- fluctuation detecting hlock 200 is used as the . control command
with $HQF&tPREPORT GBE SLEFIf IBrELR™T2 A7 S8R SRFRY 8Y5 e
with 3%!}@%@811%&% gk skigad Hﬁtﬁﬁﬁst ard ha bl HEd UabinOfhe fluctuation
etecting unit 300, and the current conmand Irefg for
detedtheg dacki vecronparenints tbatgrutrell Wnionek e fivs§emagi@bilizing
second current co d. creati .units 400 an .
deVlCFeoé%‘FsFM%@V?W@%&?&&PQ’copoegrr’rlrﬁﬁdmf‘rngft eoFg?%(e)‘qc double layer
capaci¥bl @Bt HeQTRRE durrERE GhaFfsRaGtiit@inype it radhprt ttethe high-speed
fromthe first and second current conmand creating
chargingt snd G0 sahar SO0 ofitapdef Foicttingt Fedr degetrd Ky spPotnd
characzg’:g%%?l]tg_cltsgolthSﬁ:efaeoeei’c(t):%\ggdgﬁlﬁeela%rer%%?%§ifér %}{f}\gsi%%rgh%@irst current
commanbUctrnat & it et edinngi ) aeki 2DAsisg iEed cas ftveage battery as the
fluctuation detecting block of the systemstabilizing ,
direqfevirrenrOchaxgingg Uk He CeReRITTOEMHRIEI-E 1M R T8 Rt oft Scharging
. as _the direc I ' upi the cupent itable for
A R G T
the cheegidand idisicheugirentharmrendscreadf rgeuldad 40@rgae battery, by
used, but the current command |Ireed2 or the current
using GhfratRFPFeFERr Gtit FETREY f rom t he second current
0 in | lgSc Dty i¥SEH composed of the 2 miter, the
[OOS%if %gg?ﬁgﬂrrgﬁjéét ?%éjn%gg?g%%ngg bl ock 200 ig used as the
delay lctigtutat,i ohe detteckichgr blandktlof atHer syEhesm shakddd ipnghe current
devi ce 20-2 usi (r;% the | ead stor age battery A3 t he hanges). This
commagidy ghtaingfr 8ReY SHAPYTHG LARE tCPATRE S RUSTERE  LdRrahd "an9es! -
maked € Qb1the %ngﬁpkegmegnifcﬁggf Qubpsydiea E¢pMtBeng device
second current conmand creating unit 500 iIs used, but .
and cbhercupventacormandstirefedks olgenheattan r esfic - cotfb@adin interlocking
lrefgl outputted fromtheb.fi.rst current comrand
relatgeBaliMg R £ 300 TE B AIEEE [BOSST | n t he
fol |%E%Qﬁ@.&a%@&i%§¢héf&éﬁagﬁ the fluctuation
detecting bl ock 200 as the fluctuation detecting bl ock.
0053105 (Fige Hi gs 6)cirsuekpligioned, sHowing e fipcicratapy giptecting block
detecting, bl ock 200 can al so_be us s t he
accoxqingy E%tfiq‘t?ﬁdég?%%gi ﬁ% g‘?% rgsilﬁ%,ln%%geloﬁ4 (see Fig.
6) . [[qu§0]2 Id) theafiuctwat &y adet erddirgchd ek sRO@irics current
used as the fluctuation detecting block 105 (see Fig.
char@tert heidd wbenabnkndigenect iva§ BEYLk 200 receives as an
i nput the active conponent |ed of the system current,

and the fluctuation detectind®block 200 outputs the
current conmmand



I refd2 The input and output states of the
respective units 300, 400, 500 of the fluctuation

detecting bl ock 200 will be described first of all.

[0061] The fluctuation detecting unit 300 receives as

an ilmpyt Ihesastdiveutonpjenemt shedimof at heicgystern detecting block
current, and out‘f)uts t he common current command 'reed

accondypgote FHEOFLPSRT cuPf erite BORHd BYRE°Rg unit 400
receip¥gs A4S iahai AP ikNEoARIPE: N HeR r HORABRTh] hekdbrogrid.
, and outputs the current command 1"fdl . This current
comiﬁmd |7lefigl ahasratié profierrytion diagrpg showing the microgrid
gt ant aneous| Yot Sga e, nresence .of a load fluctuation
equlpé’r? Feidt 8881 RY° T hEAFTY 118 atual Ty decr easi ng) over
the goyrsg afs a I:i]in‘n{4d1a-a}|aﬁ snoWient a camraad Jdief df the system
is used as a current command of the system stabili zing
stabiddyiiee ®Fi¢eequi pped with the direct current charging
uni t 1, caonpgs f..a t I :
cap cFlzgor [150 3?9 étsgéodngﬁc%ﬂr]&eln %o%r#a"% g{[:?%aalt if#écwatlon
deted#ihl BIYEKrecei ves as an input the common current
command | fefdO, and outputs the current command |1"fd2

_ THiF&9 e Lt Ir érft aC6h¥Fé‘HG PP Ao Héa?ﬁa&bé}]f)‘(j]m& the mlcrogrld
equiﬂé)ogr\sﬁﬁ r11:g/o| E?%&Tgtgtg{l%qlﬂﬁlglCYe\}lgggeaS' ng) over the

urse of a In the presence of a | oad
f | ustodat fon m&yth@mudethemagtiqmearl y (gradually
decr easi ng) over the course of a ti % 13 - T.A%]i‘rgTh&s bed i
100541, PaRPOR Gifffefa = FY 1R S0F o5 BEC S ta BUT TP KoM grcribed in
detaiiNBaSY¥SIEMAbaR ddrgisNgr dgNi E€v2Riénequi pped with the
irect current charging unit 23-2 conposed of a | ead
stormgedmrtterly [ 0064] Next, the respective units

005305 e P B PR ORS00 GETTpgs co Snbodinent

1 of Q%gcﬂ;f&%‘f’lt invention. Thﬁefflliﬂ:ttuat:i&ﬂ qdet ectrigngledm ©080(s applied
is conposed of a lowpass filter 301, a |ow pass

to tifd Fiegt 302four BuliratiadrioBoRteshing LAasht ofiSmgl@4r dgpt 124 (see
Fig. %l 1nc<|>rporated Th% t%%}rﬁnggcgfgnfésr ?9312%(5 J)? tﬁggggtsﬁgstablllzlng

ter cl rcu a subtracter
devicdb3z04and zanzadgl@e! 13344. 8) [0066] Thel owpass fil ter 301

isa filterhavingfirstor der | agchar acteristics,
[005§) mscehatmdn FEIsdr FRe BEUSHE HPRESASLARPLIPFX Z‘F’I’?els composed

of a %lﬁuggpogwf gQEeJﬂlrf urﬁ.t ?JBE aFQD?é@QErp&]tteéM%g Jr%ﬁtlrlﬂfunlt 400,

ose noi se When receiving an
and 4 %pubn@lcgﬁabnét&kema@lﬁl yeeazanponent 5pP6d of the system
current), the |lowpass filter 301 utlllzeS|t

(00571 | (o FpCHtAEbeh] SEECSS T oFR| {4) CPRebs e 87 gifgy FLuctution

detedGq! OVERASSoEI [ 1&, 392 1194a5fdid ehhavi ng first order
?ag aracteristics, whose tine constant is set to be

t he () nrerﬂ:bmtfanttﬁﬁloﬁrﬁ@temsuq:bhmlah@0 T2 qsgd@q thefluctuation
detec?qgggzqa}g%#gﬁ)ggré%nee%?g%; P tgee a%%:{geo%gmgofnesn%tfsg gg tthe system current
is inputted to the fluctuation detecting unit 300, and the current command Iresy
for the active component is outputted from the first and second current command
creating units 400 and 500. |

(2) If the fluctuation detecting block 200 is used as the fluctuation
detectingblock 106 (see Fig. 6), the reactive component Igqof the system current
is inputted to the fluctuation detecting unit 300, and the current command Iretq

for the reactive component is outputted from the first and second current command

creating units 400 and 500.

16



tine. When receiving an i nput signal (the
active conponent isd of the systemcurrent), the
| ow-pass filter 302 utilizes its filtering
characteristics to filter the input signal. [0067] The
| i mBer 13ltheoflidtmatishidenésty ngirlowkt20®10s hagd BE rihei fdgictuation
characteristics defjned, as d:gS,X -T,/TSQ.. s input
detectapg &¥eksl S c\F§hi bt 'ng)t IS SERIUSECE S I F &Sy tnputted to the
fluctdUE 8bd QReedri AERMESCIIE QR tSRNMPLI NGtPESIrReha BRE Kor the active
represents a limiting value. The cushi oni ng
companiene iFdugptistehdrohangifigstandd deser@ eyt FRpt FIREgn8Crepging units
200 syst e({n stabilizing device 20-2 equi pped with the
ey &2 current char ging unit 23-2 conposed of a | ead
st or@age MagtLryucd{ QR68) atbéstingmicek 8iblid unkd astdve fluctuation
anount of change for one sanpling period Ts. Wen the
detecgiigaatlogll U4 ofseehBisi éhaltf}enﬁﬂﬂgjéﬂldﬁos%%ll Frig éppaged to the
is,a val ue between e andes '
Lot Rl ERr T COal 00 PR rer STt Ha AL e che reactive
compchiegals dalbuecod rrbe thamutssiaghalecasd suctgntacehmeutputsting units
it. Wien the signal value of the signal inputted to
400 anHe>PPniter 311 is above +X (upper limiting value),
[00583he IR L £1 tgélcﬂl#é?ws bignkakue 1o {NCreasentMdoindnd I.erq,
onstant dgradient for a predetermned tine, and then
respddtiiréBy t he omalpuetéd t+¥m thehirshearsi geaindvalhuengfcariyend creating
~signal inputted to the limter 311 is bel oy -X (] r
anieq {HP A PRI e e LR LR 1 SSHE PP e e Ul b g caser the
statd8GT 2SR Wt bha GeRshantondbadi antisf 881 1@wRE edet er m ned
time, and then limts the value to -X. [0069] The
del ay)ciTfcuie £30et s oh Wetpebper b0t 2Q L ayisag ashigre fluctuation

i nputted signal by one sanplin eriog, Ts :
seceARANEENS T ol i SRR PTG oA pecsgpyric cowne
laye CBBo 8 t6oNSt EHEIBG ect Qur 8XANMBh&sgiRY Whik , t {raNShOfiBt dthand Ireral

circuit having such properties as to show Z-1. [0070]
or thEheirsebt reemend F13bubtreides f1e Bift fiksts FEREAntoforprad creating

. delay cirguit .3 fromthe output. si
unit 1507 s gefly | gt 53 ra{‘\?f‘ggccirﬁ‘é‘g?ilﬁé?g Lb?‘ldéfrq%%%%ent command Trets?

outp@t:li@ﬁa_@f&t{' ithkl §Scor@N@useads camsaghalestime spondidigitonot used.
the difference to the limter 31 [

. 311, , That is ,
the Gt piit ta GAEFEETEIORSISFRINTPH £0B18 Yssdgimotigetctuation
deteciac%nge%éécvgf ft[q%dggfé%fxﬂgtég}gli%gﬂg%eﬂﬁgg%‘—@guéil}i% the lead storage
imter 311. 0 The adder 314 adds the signal
batté&it pyutiheddf rearn therdntnthaergiddurand thee cerypral command Irerq2 Or the
outputted fromthe delay circuit 312, and out(Puts the .. .
curr%qj:m:ommand I,eeq2 outputted from the second current command creating unit
500 is used, but the current command I erql Or the current command Iretql outputted
from the first current command creating unit 400 is not used.
[0059] In the following descriptions, the use of the fluctuation detecting
block 200 as the fluctuation detecting block 105 (see Fig. 6) is explained,
but the fluctuation detecting block 200 can also be used as the fluctuation
detecting blocks 106, 123, 124 (see Fig. 6).
[0060] If the fluctuation detecting block 200 is used as the fluctuation
detecting block 105 (see Fig. 6), the fluctuation detecting block 200 receives

as an input the active component Iy of the system current, and the fluctuation

detecting block 200 outputs the current command I,esql and the current command

Trefa? .
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That is, the output signal of the delay circuit 312 is

provi ded as positive feedback at the stage succeedi ng

the limter 311. [0072] The delay circuit 312 del ays

t he out put signal of the adder 314 by one sanpling

per irad itputamtt output sthhes deél ensedesiegnale t{rﬁ®§3300A5400 500 of

descri bed above, the signal outputted fromt y
the 3pFERAToB19°T & IOV PR 200 o bY A PEUBHb K L2e o 211

[OOGl%t ag'gepfﬁ&%qhggoﬁ r&%ttebglx{geﬁng”é-lliooa@gcélsve@r Q¥|£€Qn§§t the active
positive feedback at the 'stage succeeding the limter
compo&Bnt Thusf tthe sygral cetmngs and astbotd dhs: cPOPP4Fulypnt command
out put of the subtracter 313 is "the present sanpled
rezalyal ue - the value after liniter processi ng perforned
[00629neTﬁ@r@ﬂs@gcxpﬁ:re'nQdcd?rﬁr%\ﬁHC&k%'a}ilng unit 400 reddiW®s dd an input the
he signal value inputted fromthe | ow pass filter 302
commotd@uthents,gmaax@tbcfd@&@q QutPNEpEnE BYBL enﬁlﬁomm%l%Frewér g, Thiscurrent

eS| ue_out put t dfromth

comapf el Sh et VBT G T Aptf (20 -Y G LRE T BRepaLe T} FErrocence of
a loadPRudt@at hén §ﬁ@&é@@a@ﬁ.n§l§néa&l@hqveddaxlQI‘debeé&}anX ove@RAthe course

the other hand, the signal value outputted fromthe
of a nmﬁ ffér FDisi Qurropsl CRTARGsEeuppdr UPTHPE YA EESRhFommand of the

mt valu c [
oy Sl s YA, B8, I B DL LB gt e
23-1 cbiﬂposaawt Rt a0feldit rhé Mduele Hddee vaparctakter |imter
processi ng performed one sanpling period prevjously". .

(0063t hughe, o°0RE %%rgﬁaF apareERd Cﬁﬁ%‘iﬂtf@du‘ﬁtoﬁ?? ﬁSCFbWSpags?‘“ input the

fold | is curren
como_ngiutr?%ngggmﬁ g'1dt @ UQM &pctp%q:s %i]ié chz?rém:%%mi?l(d @rreﬁ-ﬁe O t

e sign f ue out putted fromthe adder 3
commairﬂdnEz@fdbyhasﬂcrleaﬁﬁ@erﬂ'jflatf isgrefalséngilgnabrisal(geadually increasing)

outputted fromthe adder 314 changes (i a
over BRreAEES) o5t fiige’ by Pt AR r?ﬁﬁﬁ??‘%d@f((ﬁqt g ?f‘fﬁttuaﬁl"“ and then
decre\é%lng lg.ili%(axq.r &aéﬁﬁl?%hr@%ﬂg‘ ngeQGJHeoéjou-Ese cﬁﬁgz:ﬁ.}ne (T3 - T4).

en a change occurs in the value of the
This cmﬁntsuogwahd It he? wshe@ns ﬁgtlmrﬁe‘uppmm ] F@%ﬁss‘t%StablllZlng

val ue of the uni t W-pyt
devigengUgg gel‘i%ﬂlppe%d%ifg] sﬁ‘b rcz% ot é@r%u rac E Somposed of
a lea@lﬂsgé@aﬁ% gnateof. the adder 314 fromthe out put SI gnal

of owpass filter 301 having the first order |la

[0064dhaneet ertihst F epecahte obt put3§0t HEOdi 0y Ecle dgscribed in detail.
Iuctua|o t|nlud e t, 1S
[OOG%U'[ Edtrt'; d tfro%qg Quanc 1,0 aectt 1§%r\m1|1 35(5]% 1 F%r%jsemébed.

I

Re'sub

pr esgat fﬁfﬂl@@tﬂsﬂtdetbhelr@mﬂ 30X [ erdomposampd & riefdPass filter
corresponding to the fluctuation conponent of the
301, acipverassnpbhierrt 303d dFSUPREAEPSt 8P c dPRehtcysgioning circuit 310.

out %tetc%%hgggﬂéjggs Qt%%#ss]eéorﬁgée& Iflécil%ttleg@ll, a delay circuit

det ecting uni signal status in the
312, fd yabtaidter desecindngnunider3804 of the above- nmenti oned
configuration will be described by reference to Fi gs. o
[00662]( a’I)het w-pass filter30lisafilterhavingfirstorderlagcharacteristics,
whose time constant is set to be the time constant Tl. The time constant Tl
is a time constant determined for the purpose of noise removal.

When receiving an input signal (the active component Isq of the system
current), the low-pass filter 301 utilizes its filtering characteristics to
filter the input signal.

The low-pass filter302isafilterhavingfirstorderlag characteristics,

whose time constant is set to be the time constant T2. The time constant T2

is a time constant determined for the purpose of setting the fluctuationdetection
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2(1). InFigs. 2(a) to2 (1), "p.u." refers toaunit
synbol, and I p.u.represents the rated val ue. [0079]
The signal state, as shown in Fig. 2(a), is a state
where the | oad sharply increases and the | oad current
time.lL increases in a stepped form [0080] As shown in
Fig. 2(b), the active conpponent Isd .of the system
purwfﬁﬂr?ﬁ%tvéﬁﬁaﬁﬁ’eb’ﬁ%itysﬁnsaés(t&ie CHES TP Ut roRt the Systen
curredf}St AL ﬂdwprQQ Eﬂi%gpl3d@eafiﬁﬁﬂe@QﬁﬁﬁSﬁitéﬁﬁh@dBH&ﬁabteristics to
I ncreases) until an instant t3 over the course of a
filtet ite TBputOsitghke&. occasi on, a system stabili zi ng
control (. current conpensatin action.b SYst.
[0067kt afitq il_ﬂg‘hbeﬁeﬁqc 8§ - f?%'g)n?schrecruflgr %/rle% !?,%[so.)o’%ﬁj]%g
Chara;&eﬂgggéy%&q%gn@tﬁ | 8d Qfrihe systemcurrent is
Iltered by the | ow pass fi lter 302, and i s subjected,
t o Tuskborserthyp EhASHIQISAP OoHiMTgSet rafuieh 300 %671 fréhtony Ts
the val ue of the signal change per_unit _tine..
repregeidsi 8AF My S gAYl p%%qgg' s%naiﬁnﬂ irﬁgﬁ?sg"i“tf( %)iﬁq“gtég g‘ﬁ?ltugd
f r opad Besicushingnt i@ €3 keus tthdldharh0O@2hd Thecbabgirgetgres of the
303 subtracts the cushioning signal a fromthe active . "
systep Gipbhtii npsde bicet My S§EH@RPE uir-anthe thegpurrent charging uni
_, out put ti t 0 current. comrand irefd0 as shown
23-2 ?%mp%sge.g g%of) q%fgoggi Rlext, thg first current command
[0068CT eAtinginidr 400 Minkiks bdedasomitbet change for one Féepling period
first current command creating unit 4(30ti S c.onQo§eﬂloIs o value
Ts. Wegubhe arewrl doiue ahpieriorel 4600t uts Fo d Pat g ©
Limiter 404, .a. subl[act8r 405 a0 addel 06,y fafidhi Ne Limiter
betwepn % é#paﬁﬁ,llglﬁgﬂg%s%?oeﬁi ?1?; Ci rguiots 41%? 470 _
311 hdiuws cushkiignahgradiuecefi tie 4hPut 42@nat easconposeddgfutputs it. When
l[imters 411, 421, delaycircuyits 41%, ,4t22, s above +X (upper
the sigusdr wlier B 1he wompal HPAGHRT £o490e 143U dkha& AREry! PP
limitﬁgcg)%%]l.uér)h,e chbmt8rsr &41, a2l s0fhd he1gdIshiigRiregse with a constant
circuits 410, 420 each have limting characteristics
gradidef ifoeck pseddtdrindg/tTay, and then limitpithegpbdefpst - When the

cushioning tine set at an bitrar rat.i gn.shor N
signaf fahug ﬁ%t\g‘f' Fedq%s, l“l*’é”?%%?%?éﬁ? émi}n%: %grrlpﬁ H5g per i Jolg,CJer Himiting
value‘?“ﬂd:hé 1 eRrRseN S ad1 b dThé RGg1valudedecrease with a Ho@stant gradient

cushioning tinme T4 sets the chargi ng and di schargi ng
for at pretefmitrd Higeemst 4bph | Himdgs dehs ¥@120- edui pped

ith.the.dir C r.qi [ - 1. .

onesly LB Ep LA £ IR PP il Sqesedueted sigms

by ond@6im@NsgQfertiba Teushi @nipngt tig che tisla/kd, sigP@lar his delay circuit
basically the sane as the actions of the cushioni ng . o h

312 ey PeuionsBIBStad 1 FRUGKTHE s Ri DR AL 1P RBT Y cixeuit having sue
differen s, when a change occurs in the val ue

pmpegkl?%éﬁi %%u%}bcg}l aneiI to the cushioning circuits 410,

(0070420 rhé habrahuee 03 18hautsirgnad ttlkangeysesianslt of i the felay circuit

rendered | arger than the value of the sg | change in . _ .

312 TERB ASHITGING- 1T SPoaiDr BTG THe <So” B SEESRLAT
lag c§g\1gar@|eri§tﬁ¥g,péjﬂa @gnds a signal corresponding to the difference to the
limiter 311.

That is, the output signal of the delay circuit 312 is provided as
negative feedback at the stage preceding the limiter 311.
[0071] The adder 314 adds the signal outputted from the limiter 311 and the
signal outputted from the delay circuit 312, and outputs the sum.

That is, the output signal of the delay circuit 312 is provided as

positive feedback at the stage succeeding the limiter 311.
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[0086] The signal status in the first current command
creating unit 400 of the above-described configuration
will be described by reference to Figs. 2(a) to 2(1).
[0087] The common current command |refdO outputted
[0072f]r omhi hae Halyuct uatitoA1detedels nhaurntpB0Giosabdl] 6be exfider 314 by

to cushi oning by the cushi oning CII‘C it. 410 to mlden
one sgppling L‘j’@rb‘?gtqﬁe %r?dgr?ﬁf:p‘&t??aﬁé‘g ?)ee]rayﬁ %, Thus, a

[0073?“5%0&‘&5!&1%1397‘5@%& AcheS BOYWRII Buﬁ&&tea(ﬁaom Sh@taepapt@d:cult 312
romthe cushioning circuit 410. [0088] The subtracter
is pr4@idesiibs rmagwﬁefe@déh%mtn@%|sgﬁ%ﬁ PefedinGt hlee dgmiber 311, and

is pr%Ylé.{?gllnaEs &g %eeed(:) Q EZ]% t;%u %)c%tgeasu%%e :{]ngsﬁﬁﬁt 5%J¥ﬂe(?:n83 Thus,

the sagRhi fgtg&ugozs %{ﬁpkbilcﬁfs;t he subtractl on signal c to
output a current conmand | refdll as shown in

[00742( g)Fhe[COGQQT- %éheﬁﬁtéﬁ?"fﬁf digral "B 9 srasilt F?’é‘gleﬁyvalue - the
l.i anpl i asoht
value a%:eﬁm:l ﬁjﬁerlplrr% F% dg E)Q Ié ratde%}l aﬁ*‘?gg‘% tEJh%e ?at?rr?g‘]’louSly
li mrheé 4ﬁ4thA3sfgnraesuda1tue anﬂ)mt[’ﬂetdelfrtsil ghel Ldv-asmsshbiliter 302 to
in Fig. 2(h) appears. [0090] The limter signal d is
the sghbjastesd toieushi Oniagf but e Fsheémi e Seeyt (7249 outputted
e ljueq,of the signal change per unit tine
from ttgfidPl ctItep %i/? lléaocushl oning signal e as shown in Fig.
2(1 Xfi Sheou;txguhne@hlfueom;wte;edustnnomhagl@i—rp@aistfﬂzz@r 302 to the
The cushi oning signal e has the propert | i near|

subtripfEpeadPnts EHPHAURT ISF PREPRAS NG Frort¥H neBilr Sbeo Lgpal value

outputtltgg el LOM AR kBStARL 1L i, wathd v@l@sbn@pﬁa‘}t 11t 3B0ue and lower
I'inearly decreasing (gradually decreasing) over the

1imitCOHIGE sk Aettimeted3oy thd) limiommphealuest ARk, t 2XUnt.i |

n instant t3. 09 T subt.racter 405 btracts th
(007 PR ARG Thae G HPOmChES IEAF (GPPAT Gar 1 Fhayehyre vaiue
afterogg.ﬁy@etﬂ BYo8e S4IHLEPL r £LIMEBNSh e rs@fngﬂ-ﬁﬁga%eﬁbw\ﬁbﬂeﬂl&h@y
2(j). The duration during which the current conmand
|refrhma,2 iifs tbat@wrtaédewmnputted from thphilewdassehilter 302 to
onmand Igleftl Seryves asr}elﬁﬁcurrerg ecommrl vaPue O}Jt atted from

th SPHBJFE?ﬁtFFn Sy St FMYEuUr Feft gt uati ohs°t¥'om rémai n

the aahen 3ihe1sysdem shahiddezi nghdevige tBO-digand tdmesystgumted from
stabilizing device 20-2 are nmaking a cooperative run.

th aPG@QZﬂl‘lTﬁ’éaI&lﬁfeﬁlﬂ@G?a&Gésmf KeceerTdnt SEHaRdPY rdedpgonitude of

the L FUR "BoNRaNd I ForC 1 X8 SRR G PoBlR] Fehi g

[00763Ur BEPRér Ganyaitknl & ehdhghascihts isi grakvalhad vé ﬂhemm}ed: Bognal the
the rated val ue by the ratlng limter 407, and is th

cushigRE pUIEENL T GUISTLHRESCHIT AL %GRy SILPEFLIE PGS For unit tine,
and O%ltggﬁg Medthoflength of tinme base) as small as T4,

an as the property of rising in a short tinme and
(oo77al |TithsubﬁtracSéuor3tO3t$Mra&'tM$het¢L¢p@Dr$1@ﬂlalCQﬁrﬁhﬂdidder 314 from

Irefdl is suitable for use _as [rent, conma
the el riiopabi T A5y LaeWaSs Ebltle’\Aﬁ??géhhapvé'PF’oFlﬁ%nqgrrag e lag
char %‘E@?gstﬁ%r gﬁr@o%@t@tﬁ@hﬁﬁfgéf‘&dden g shttuath 6% component included
a[ 0094] "The rel ationship ampng the current
in theoimpundlsighdll s tolmep@urewenitomcnhmadbtlraeﬁelz3%d t he
current. conmand | r w || ge descri bed. 009 The

cur FentPe SHTERAt | ¢ 8‘|11“entas RowA™oR Erte (gf s T
corre\éﬁgxdﬁf@ltla SRR MG Bn (doRBehn0Ob rtiEa BasR) cérﬁ;kl'frielﬂ@rIsd of the
Il as conmpared with T4), and has the property of
systam @m’.rgnt A saouteny tehdron thﬁéuh’m}hqtalrlﬁol?rg filycjuatgmnidetecting unit
time. Thus, the current command Irefdl|l reacts to
300) | uctuati ons sensiti vel y, Is either outputted, or

100765t ORSDEI R 10WERUES Y. the fluctuation detecting unit 300 of the

0]

(0]

(]

above-mentioned configuration will be described by reference to Figs. 2(a) to
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When the system stabilizing device 20-1 and the system
stabilizing device 20-2 are nmaking a cooperative run,
therefore, there is a possibility that an appropriate
current command Irefdll will not be obtained under the
2 (1) .i nfd peysce @h tstali)l, ivp.ng” cefdrsalo annitheyrgiode aofl lith@ . represents
stem stabilizing device 20-2. Thus, in
thelﬁ¥6%ﬂ“ﬂﬁeprevent a situation in which the current
[0079qonq'ﬁgds:dgrn%fldgl:at9@n§btéﬁ’(ﬁ)ﬂlﬁe@_@t scand dees NQlceb@E® the load
an appropriate current conmand any nore, the current
sharpdgnimntabeef alid the betdbduttertthdLolngueases oFmand tapmRd4 form.
orma current d | refdl 0096 xt., ..t he
10080y 0 SR B Borfidid EFear 1 GRAa0D T (I He Systen curent

1nstaqg§§édm9 ri1H&s SRCANL RUKEL 8uCoBRBIttaheatl N@ntNtien linearly
500 is conposed of an anplifier 501, rating limters
mcreeees (B@3duard aneweéhmmléuarrwmtaslfoﬂ ovepg e course of a time

mter 511 of the ¢ sh| niin N
T3 Pm 13 Wy “Charad e st caglge% r%e tgg}( Cé%%f"th‘%)%mpensatmg action

by thE4sy&HeSendsl B iGyShévitiesg2d4uTe20€2 iat panfarzd.rary
duration shorter than the tinme T3, Te represents one

[00813anpBhp ﬁgtbﬁ’ FERRROTEAE T3 TePIeeySE. CHTFEH 19 hyt \PEPEEY the low-pass

fllteLOg)(??] a Cstulbgggté:g Eh&s%‘i%m:%“b”ygtﬁé r&%h&om @b fcuit 310 to

caIPy t ne actions as thosé of the cushioning

milde®l {41 @10f taktdigugh chhege pshivant gmei mehis, a cushlonlng signal
different. That is, when a change occurs. in the.v

a as ghoymey fpdit ${GnaP PHRESE USHIoRPh et 1o §16C‘”tth81°
[0082|\faI Lf‘ﬁeog\‘]}])ttggcéeg@@b LRARGE: Pehe WHshibh iRy bSqiANdeNRE the active
rger than the value of the signal change in the

compodigs hiL grifighecs ystieintcuBidn t, argreheostpyitdoe sbedonhgnealrregt command
outputted ! 092% The signal status in the second

TresaOcqf r Rl atlng unit 500 of the

[0083qb0\1(1%xge5t@1@ bed conf il &diRaWddatbeg d@serideediby be described.
reference to Figs. 2(a) to 2 (1) . [0100] The comon
curﬁeaﬁlcenwawdehteemm%n®@¥e§ﬁphgﬂpeﬁ469leﬁem@ﬁﬁW?PFeﬁﬂﬁmraCter

fi
401, Frfqg;lljtfaarf. cﬁl%?he rélt eaae Wl%}.ncetrhe r,a? %ugél[g%’%etrvéfHSSO adder 406,

a raﬂi%@ttﬁﬂbteEh@ob)IHﬁheduéhﬁwﬂahgIéﬁﬁ&ubpeotﬁﬁ umocushlonlng
by the cushioning circuit 510, whereby the val ue of
i t s Thegrrahionang < iFeritmidl0t 430 pES FiolgeRed OfThis tegs 411, 421,
curren [
cern USSR §OTTIE, HOSLARLBE: OO Il ARl B, sespciveny
[oos4qQur rmatlﬁﬁrﬂé&edz;i]r ehd? Jrashé tc&sﬁh@lﬁh&]g vatoe tlsi m@,edzooeach have
the rated value by the rating limter 503, and is then
limitgoypeta@dtef 6404ds @héiﬁﬁﬂ'ﬁéﬁg (Confelifd) t"fd2 has a
si gngl relgr% nggeﬁg%gm%fnlkbr@.mgasc‘@t) a8 Qfﬂﬁx%%y-rcﬁlra@ﬂgn shorter
has ‘t'he property of rising in atinme T4 and then
than £@d LimgTBNTa rbpAEsdntS one hhnplidhpsriddieartUKr eepresents a limiting
command |1"fd2 is suitable for use as a current conmand
valugyf the system stabilizing device 20-2 which achieves
rises| Jhs@ﬁ%%&‘%ﬁ@%ﬂéé@éﬁ&'cHQr@M%f ahd BBstRBhEHiMes of the
| ong-term chargi ng and di schargi ng. [0102] The
systdnebadnionghng destinee- 11rﬁezu@gpqscemtl@aﬂuﬁmdrem:@mreaﬁ@harglng unit
the current conmmand |Iref be descri bed.

23-1 eEPRERY &t 2Boftrd *Fr &t le a%ﬁft §aPEednly in a term
[0085T4 (e 42 10A% oMM @u&lh\.%nciHé reRtucmandsbo 8kddasically the same
gra aIIy increases in the termT4 (tl to t2) and
as tngramhﬂwhbyoﬁlabeeeuaesonxngactzﬂumtT&lORBaétﬁ?ﬁQ@ t13) cushioning time is
attentlon is focused on the term the yr.rent

dlffe&&‘?ﬁan& PF et YPPR&s R HSCaRT A0S 15 S al 2 e nshte Hiput signal to

an
the ctulshl&n& befgradual | yz@eﬁﬁ@arﬁ%e o‘ﬁk@feeﬁﬁgrtéleclﬁ)alﬂgfeeﬁﬁr unit time
conmand Irefd2 gradually i ncreases, beginning at the
is rehnstahtatder Asarstlenvibreof the shenakFhaToe in hbe cuphigiing circuit
command Irefdl decreases, and the current command
Irefd2 increases on the cont?éry. Thus, a changeover
fromthe current conmand Irefdl to the current command
Irefd2 can be nmade snDotth [0103] Thus, the system

Y~ ~ oA




In this case, noreover, there is no need to nonitor

t he out put powers and output currents of the system

stabilizing device 20-1, the system stabilizing

device 20-2 and the dispersed generation plant 11.
310, [2@d0dd Bot heoqrsesentigniiods nertputtdd cushi oni ng

circuits 310, 410, 420, 430 are conposed . .
(0086 s FBR{ TAFERY BFATE I1 ot SF1 T T, CATER SieatiRg unit 400 of

the agﬂ@-ﬁ%EEgi'ﬂéaecg&;@i A orfé2L1 ﬂ@&es&ﬂ@;e&@ taedr@hse Ib3Figs. 2(a)
413, 423, 433, and the adders 314, 414, 424, 434.
to 2(Ehus, changes in the resulting current comands

lrefdlf Irefd2 show |l inear, char.acteri.sti,c
1005 YiondBe FUPEONY TR GBI “Ors RECRYLt b STRBrFI SRy st

detec@@ﬁ@;QﬁﬁtZQOd-,iszgquecb:léH 8 $0shbéieenby alheOtudti®ning circuit 410
various instrunments (generator) acting in a manner o
to mijlgeerihec ket ath thhesigpsl etho@e8bPTs #PRY WEF cddvgan? ygrshioning
. asi | erfaqr . [ ig. . ,
Slgnaf(?LI uc Syug ?'on léllgFg%'t Eggpgsocgpﬁékgﬁr@%gcu??m% Eircuit 410.
[oogsEnbade remt r2coér tdhe presents ihy entshboninpheiddalch Uatorhe common
detecting bl ock 200A has a change-over sw tch_ 408 . .
curr o FHERT B Tovcd PRCRTIG" FPURTL NP U GEPREPRG! b1 BEEPO™ 0 Fig:
2(f).200 shown in Fig. 1. [0106] This change-over swtch
408 is interposed between the subtracter 405 and the
addanhe4061i e ¢hnaga-idies thavstictra4B@8on signrlnegdoontput a current
when the system stabilizing device 20-1 having the
commagidy fetald uFs SHIOVEhAP ofi g 6H§h-23-1 formed fromthe
roos Bl eGhti &, 4auhk 8yl Al Capackheli AR bhersyshSMrier 403, and the
stabilizing device 20-2 having the direct current
amplichad giiggalmiats 28s 2igorlneal for bmited teile seoragalue by the rating
. battery are naki a cooperative.run, but is_turne
limitss Qe )?etgﬂgg’sﬁs@é?ﬁr%ﬁa%liqnia%i hgSdevi e D £ 9(n) appears.
[ooodjavirhg 1t hec & £ 86da1C] 4 &5 cchad gb B@siiining 8y thé @u®ibning circuit
fromthe electric double |ayer capacitor is run in
420 tiosbhwt iths. vEDIOPETRES sidopl ripaade RfFerat | iémeypildened.  Thus, a
cushj]l,o{ljxgggllsri%?aglf eefggllslrhg?l-la:lfl %?(913(1 )b}_g ovg\:,“gndc ggdggﬂn Egé ?Egﬁioning circuit
420. 1solated run, Irefdl =lrefdll as described above, the
current command Irefdl does not include the current ,
commsdcysrefoirawkit €191 aHias the SW@FTFY:L&@ gppearly increasing

(graofulal:ﬂ?t ui%tci ggg'éi)p%grgr@lienj:&g:se &P]aoglmé/\h@n_fm )ﬁn_tJnFstant £l until
system sta T ing device 20-1 1s run in isolation,
an inkBentSy3} emdsi abidd1zi g rdeviee (2edbafiy deertasing) over the course

chargi ng and discharging for a Ionger ti,me than_the

of atfipg T —provi e tthat 1158PHI *& WELt A1 1RSFeRt df2.

[0091] The subtracter 405 subtracts the cushioning signal e from the limiter
signal d, thereby outputting a current command Ireeql2 as shown in Fig. 2(j).
The duration during which the current command Iresql2 is outputted is T4.

This current command I,.sql2 serves as a current command for inhibiting
system current fluctuations from remaining when the system stabilizing device
20-1 and the system stabilizing device 20-2 are making a cooperative run.
[0092] The adder 406 adds the current command I,.;qll and the current command
T,e:412, thereby outputting a current command I etql as shown in Fig. 2(k). This
current command Irerql has its signal value limited to the rated value by the
rating limiter 407, and is then outputted.

[0093] The current command I,.sql has a signal width (length of time base) as
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However, as in the present enbodi nent, when only the
system stabilizing device 20-1 is run isolatedly, the
change-over switch 408 is turned off to attain the
current command Inafttl = lretdll, thereby excl uding
smalll Be £4Yr beAthaGOMMaRtobeddy ofef TkingWMu Ghshéhd BihS aSMSELMing in a
current fluctuations fromremaining. By so doing, the
shortg{shem "§1t"afbi theivFraeyicoamad Lrecphi e Fud&rpiedosutse as a current
comma?nlao rftt st%g\%rtglbngl ?P% deq}J_gg g%r Qprchh ﬁQPf&%sB{ g}qesgtegg charging
om er ormng C i'schargi hg action
and dleagefgmgmntaaa"hotrlaetimene T4. [0109] The exanpl es of
t he above Enbodi nents 1, 2 are the exangl es of usin

g
[0094]he TPF&@@&E%?WJ@’@@@&W BIBERE sOUaTh facdd s tHhe current command
refdlél Mot uabi gny defecti o dhock 105 JHoueysrpeline
| uctuation detecting bl [6¢k 200, 200A can be used as
[0095t 1he Thkuair@hicorondethdct . agl blaec kBowr06 ELJZB 2124, lrwisth very small
the circuit confi?uratlon bei ng. unchan 0110]

signasihgtit HéSFY Ut Cdalt ton Paet bctivag Bl GERY (?(5” ¢ eéi‘swf‘ffé T4), and
has tﬁiguﬂd@Et?rbﬁ@ngﬁgi ng le(é(i% é]f%t time and falling in a short time.
heacti veconponent1dsoft he system current may %
Thus,r elpet aceacbrttycwh@nldeh@mve:eeovmoneﬁivctwl@mts’m@ssys‘t@m, is either
ok r.ent ? currentt grrmands ["fdO, lrefdll,

outpy F’S?dlof PRY ahfelln?e?‘&iffuf 5F%the active conponent may be
r eplyaegd-Hay st/beek Wekent i LioMBeese befdQundl £ef dlkien stabilizing
I fdfd12, 1"fdl, Ifefd2 for the reactive conponent, in

devide g0-2 agadnatigy 3.codr@rativey muasiqﬁgr@ﬁ@reﬁl Geetmtisom possibility
etectin OA as ctuation C

chat R RO e ROt Hear N et Sl L S dnfluence

of stH¥IBY1DE ngepbreas by the §¢166q¢lﬁﬂih)é syl sEabilikigg device 20-2.
and Fig. 3. [0112] In using the fluctuation detectin
bl 0&RUR0G" 200RF & PReVEItuét Bhtiadh et i Ay PisoERrrent command

Y cuLLent,  PRY:

Irefdl%ésdérnggpaceg; Eggc %ggﬁp ts I(IEIcét %feag,QTe ap éﬁp@?p Ee egurfent command

any nooETates chfﬂérdﬂ cohﬂhefﬁdlIlrefd]lZ decaddxd I:oftd‘le, cht edrd? chomand I .qll
the active conponent may be replaced by the current

to foeBnAeftiE Nt of oranfs &ieeiftk, Irefql2, Irefqgl, Inffg2 for

[0096téheNEQ@Ctthgese%%m@u%QEnt cemﬁérgi cx_leé'at:rl‘Etngrg:t E?’OO LJQJ]—]J—%]E described.

mbodi nents 1, 2 can al so be realized by perform ng

conputatioms cus:reng conpud cnga pirggmars 00sicf ¢om@oedd of an amplifier
preset |naco [01 , W.th th

501, BAESEH bt Co (T00s| WP s GF b e AT (e BT GAO-

ooo7det aatiAge bk O B§ thQus@QQAnQ%@_r%l@@l@ﬁéfé»‘ﬂﬁﬁ@lﬁ@ characteristics
conputing prograns (software) incorporated into (set

defmeu) ag Tonput£rins hardware, the conputing prograns for

rmng ne t at f the fluct
ot BTG BPEERe Ut S20B L np bt i gt Hhka®lon snorcer
than Eﬂé"@fﬂ\@i’i 0f, det RelehRg oRk QGkS1 A0pe AQAA R6CRT U@ sbRts a 1imiting

he enbodi nents utilizing software, the fol |l ow ng
Valu%rlthmstl C operations or conputations are perfor med by

[009838%&4“ nglcpr{sogf %gg cu% Olo]ht61 %mc)l In ag ({) ? selc\gll'i tklé]%ame actions

I'Ng prograns COI’]S nol se
as thé BVRle dushsehig$ciltcuittne, tauaﬁomnﬁafea;rmtshﬁ@:ﬁlr@edﬁdeng different.

the fluctuation detection
That is, when a change occurs in the value of the input signal to the cushioning
circuit 510, the value of the signal change per unit time is rendered larger
than the value of the signal change in the cushioning circuit 310, and the so
processed signal is outputted.

[0099] The signal status in the second current command creating unit 500 of

the above-described configuration will be described by reference to Figs. 2(a)
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time is set as T2, an arbitrarily set first cushioning
time is set as T3, and a second cushioning tine
shorter than the first cushioning tine T3 is set as
T4. After conpletion of the above settings,
to 2 ke fluctuation detecting bl ock 200, 200A perforns the
follow ng conputations with the use of the conputin

[0100dr oGParReTPO137T {2 THEFFubeudt Por™aEt et Bh WiTi prptitier S0L,
and tggoaQr)plE%ié&)réﬁungggp}lé%aiﬂso@§gﬂ\éf Qa“f@ l'ﬂﬁ?t&I tt)h@“xe rated value by

comput 1 ng prograns carry out the first
the rotiderlimgetidazer ifwgtoért hie iLhpitedss gmall disngpuititeeted ¢o cushioning
the fluctuation detecting bl ock, 'th%h%ti.rre .
by the GHSPaPRLNEs CFFSUito” tet BPHITY B TFES PT IMT8r o SghaTnange per unit
time LRI NeRYE . h’%ufs! E%ErQérq,e&orJnégdeLelfJZerj SHbhwafint Mg . INPYL s cutputted
signal inputted to the fluctuation detecting bl ock,
from whe hctdhgoning cigwsianllas TFls teorxteteronnpedalsegohds its signal
filter signal, ilden.the. valu f the sianal
vervectigiBes TP e drohue by RhbREC LT G LI Car Lhgray il Cutputted.
(0101 t Bnt he r4egt MonbuBBd f1i L84 nEYSNEORHAGwidt e (Thdth of time base) as
deternmi ne a cushioning signal (a) , and

larges aptTacent Hesc UhicoRPABLIS Pkl s i0g) 17 okithd 4f #pgtthen falling in

o cify 5T 901, CEELILOR DRI L SO woe oo

currelﬂlﬂic!orrén_éﬁg)oﬂo@hé GfyRBef GAPUL BidingSdanith Aoke wisiehodcHilk@es rises in
conmputing programs to m | den the val ue of the

charadpgnaf depetifel ngerennite te s TR (RS CHMIR Tetrg pf discharging.

[O102:5pnqﬁgdr%fartgfoqgﬂjf#mk}etﬂwgm %ecggre%tE?c&ﬁ&%@dIgelfldsihiag(ﬁ]iﬂ?}% current
ime T4 to determ ne a cushioning signal (b) ,

command I,.rq2 Wwill be described.

The current command I,esql is outputted only in a term T4 (tl to t2),
while the current command I .;q2 gradually increases in the term T4 (tl to t2)
and gradually increases in a term T4-T3 (t2 to t3).

If attention is focused on the term T4, the current command I .tql rises

instantaneously at the instant tl, and then gradually decreases, whereas the
current command I .gq?2 gradually increases, beginning at the instant tl. As
seen here, in the term T4, the current command I,.rql decreases, and the current
command I,.sq2 increases on the contrary. Thus, a changeover from the current
command Iyerql to the current command I,.sq2 can be made smoothly.
[0103] Thus, the system stabilizing device 20-1, which has the direct current
charging unit 23-1 composed of the electric double layer capacitor and thus
performs short-time charging and discharging, is controlled by the current
command I,essl. On the other hand, the system stabilizing device 20-2, which
has the direct current charging unit 23-2 composed of the lead storage battery
and thus performs long-time charginganddischarging, is controlledbythe current
command Ipesq2. By so doing, satisfactory control can be effected, without
interference between system stabilizing controls by the system stabilizing
device 20-1 and the system stabilizing device 20-2.

In this case, moreover, there is no need to monitor the output powers

and output currents of the systemstabilizingdevice 20-1, the systemstabilizing
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subtract the cushioning signal (b) fromthe common
current conmand (lfefdo) to determ ne a subtraction
signal (c) , and anplify the subtraction signal (c) to-
determine a current command (lrefdll) r [imt
deviteheZOCQSlilrichrﬁhlégdS:i;;ga’ra;led(@énebt&itﬁorpfpﬂ&ﬁt riated value to

determine a limter sig nalﬁgd) A - mlden the
[010¢h| ul® 6P RTEPERAFTEPAMTES fEF TR ORI HeCI T itReI10, 410, 420, 430

are clofnméé%ir r%lsggél:;w( B‘Mftttﬂetlhﬁlyec‘res §lfl 4*1@. %@?O@gl the Tielaycircuits
cushioning time T determ ne a cushi oni ng S| gna

312, (%1)2 422, 432 tisubtbcdctielhe TUBShUOM RG3si 4a%al af@)thfer etiders 314,
ter si gnal éds) to determine a current conmand
414, ( 'ef

113 ndanse? in UG FRBTL GRS £HEFor FRHERTS Trerels Trre?

Showcgmgagdd(grra%ttgugtl@@d the current command (Irefdl2) to
determ ne a current conmand (lreful) , or determ ne

t he Iiﬁncrsemotc@nﬂmrtdle( ¢orefrll| 9f th@n@}fﬁ&ngedtabaélalng devices 20-1,
| ref and then out
20-2 AT R HE A R U PSRNt (PEr DL D dpopRgtor) ecting in
amanBS€E Qﬂﬁerqléﬁ:kéahlelé) BRBB s CdetalbR 91 $HHol 02003 cREHE BBy performed.
conmputations with the use of the conmputing prograns to

| i mBebedgmeimPon current conmmand (| rede) by a preset
[OlOg at eﬁdlﬁvta} %lhdws a §Euﬁu§q?8nh?g%fztln loakgoﬁ%g oFln r‘k%lﬂ‘.mbodlment

eus

2 oftthh% peeaiid CushhRinNg MheNel dek Ja@ i S tRILAEDEnA bEUEE EIU0A has a

conmmand (| reftézg and output the current command
chanqq-ogef fZ)ltC}Dé‘Q Uthen PePvIdRe Nufee &L8CHBE20T Bepsfeng block 200
showrS ¥Sit g{r&z 1Gircuit breaker 10 Distribution system

[0106] This change-cover switch 408 is interposed between the subtracter 405
and the adder 406. The change-over switch 408 is turned on when the system
stabilizing device 20-1 having the direct current charging unit 23-1 formed
from the electric double layer capacitor and the system stabilizing device 20-2
having the direct current charging unit 23-2 formed from the lead storage battery
are making a cooperative run, but is turned off when only the system stabilizing
device 20-1 having the direct current charging unit 23-1 formed from the electric
double layer capacitor is run in isclation.

[0107] Thus, during a cooperative run, Iierql = Irerall + Irerql2, but during
an isolated run, T,esql = Irerqll.

Since, during the isolated run, I esql = Irerql]l as described above, the
current command I,.zql does not include the current command I,.;q12 which inhibits
system current fluctuations from remaining.

[0108] When only the system stabilizing device 20-1 is run in isolation, the
system stabilizing device 20-1 may perform charging and discharging for a longer
time than the time T4, provided that Tierdl = Iretgll + Irerql2.

However, as in the present embodiment, when only the system stabilizing
device 20-1 is run isolatedly, the change-over switch 408 is turned off to attain
the current command I esql = Irerqll, thereby excluding the current command T,erql2
which inhibits system current fluctuations from remaining. By so doing, the

system stabilizing device 20-1, which carries out short-time charging and
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11 Di spersed generation plant 12 Load 20, 20-1, 20-2
System stabilizing device 21, 21-1, 21-2 Control unit
22, 22-1, 22-2 Power converter 23, 23-1, 23-2 Direct
current charging unit 24, 26, 26-1, 26-2 Current

discrieles§par e PEevbnt2®t2oVpkl oG idgt@@k§ind Bhqd d18&harging actions
123, 124, 200, 200A Fluctuation detecting bl ock 300
for F|lgpgerathiise geeectien§itmi®®-400 First current command

[010%1r Z?ItrrrligenQXMltessgp tﬁgcﬁ%@eo%ﬂo%@kemn? a®L e@xtel Q}ganlrfﬁieg of using
the fluctuation detecting block 200, 200A as the fluctuation detecting block
105. However, the fluctuation detecting block 200, 200A can be used as the
fluctuation detectingblocks 166, 123, 124, with the circuit configuration being
unchanged.

[0110] In using the fluctuation detecting block 200, 200A as the fluctuation
detectingblock 106, the active component I.s of the systemcurrent may be replaced
by the reactive component I.4 of the system current, and the current commands
Trerd0, Trerall, Trefal2, Ireral, Irerq?2 for the active component may be replaced
by the current commands Trerq0s Irerqll, Iretql2, Irerqls, Irerq2 for the reactive
component, in Fig. 1 and Fig. 3.

[0111] In using the fluctuation detecting block 200, 200A as the fluctuation
detecting block 123, the active component I of the systemcurrent may be replaced
by the frequency signal F in Fig. 1 and Fig. 3.

[0112] In using the fluctuation detecting block 200, 200A as the fluctuation
detectingblock 124, the active component I of the system current may be replaced
by the amplitude signal L, and the current commands Iresd0, Irerall, Ireral2, Irefal,
I,.7¢2 for the active component may be replaced by the current commands Irefq0,
Trefqll, Iresql2, Iresql, Ireeq?2 for the reactive component, in Fig. 1 and Fig. 3.
[0113] Embodiments 1, 2 can also be realized by performing computations using
computing programs (software) preset in a computer.

[0114] That is, with the embodiments utilizing software, the fluctuation
detecting blocks 200, 200A can be constructed as computing programs (software)
incorporated into (set in) a computer as hardware, the computing programs for
performing necessary computations for the fluctuation detecting blocks 200,
200A.

[0115] With the fluctuation detecting blocks 200, 200A according to the
embodiments utilizing software, the following arithmetic operations or
computations are performed by computing programs:

[0116] (1) 1In accordance with the computing programs, the time constant for
noiseremoval is set as T1, the time constant for setting the fluctuationdetection
time is set as T2, an arbitrarily set first cushioning time is set as T3, and

a second cushioning time shorter than the first cushioning time T3 is set as
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[Caim1l) A systemstabilizing device provided in a
di stribution system which, when a power systemis
normal, is connected to the power system and when an
abnormality occurs in the power system is cut off
rq. fromthe power system and to which a dispersed
generation plant and a | oad are connected,
t he Afysr @mn@t%ttﬂqrt o Fp BvVeEEthavhgthe EBitraFigeetecting block
200, %ng%eDr tl?gwn_ I Sgtnpgﬁz ftgcgrqg‘:’ w@tg%\/ehgé Q% the computing
an |nvert|ng action in accordance with a
prog@aise signal fed fromthe control unit, wherein when
t he power systemis normal, the control unit

[011get e<r2rh nes$ Shugluaityen éﬁﬁﬁ%"rfé%ﬁ‘t ut §3€Q)s PERT CSr ePUgAGons with
the e g?%ﬂ %oﬁB@%%&o?Eaﬂsh%osySt emcurr ent, the system
current flow ng fromithe power systeminto the
dl stdajrbytduxntsgsttlem: order lag filEtearingnes the finpot ua'tgingh inputted
nponent i ncluded in the activ Eelgfo onent of

th
to t@y@t%ﬁPEH?%ﬂﬁt%gﬁlggmlrogc LBt S%T%tcatn]tnags Bilbécﬁ determine
2 riANRdruses thenfiuctuation conponent as a current

command for "the active conponent; determ nes
a fIq;mrtrtaactutomht::o'rhtpr@t:ecn:tderrnJ@I@Ju@tzzl-n'tqrrinﬁlI*Fta‘f tbadincue signal inputted
onponent . of the syst urre b seco
o CHEABRAATFUIT BFEETT G BBk Chnd SO ERE PIict B g ceternine
a se&RAPBNEN, @8gAaguUrrent command for the reacti ve
component ; further determ nes an active

conpéAdar *é“fe yatemvdT tles ségnpbrmhapsiel ®erewriti éme, in the second
. conrponn f,.the ¢ eter c L Vv I hi
eune CTRRRE N R s S PAE e St DR Bhgppoisonins
signé:lonwytaa{d and out puts the gate signal for

reducing a current deviation for the active conponent,
whi CHWOESa@E ddV SRFRIPIHEE WBIINALN 6 ke UFPBNENT diiFahd i GFT signal to

aecelfI8caCl] VB EQUPONSNL 2NGING PELIKP. component (of the

er current, to zero so reducing a
[011€Ur rrest £ et atir oent abmtidres teaacttun‘geumﬂnpenempermm cpmputations
a devi ati on between the current conmmand for the

with rtdgc PP T SREORTIRUTARE RITABACEI ve conmponent of the

convanben G LEMe JOtRETQgndNEMNE8, e ADNORARE] I the common
occurs i n the power system the control unit

currdtet @mmanes . J40nw it syetumad] thregee ahdidvehdesing g Hnto determine
system a frequency signal showi ng a frequency of the

CUIOPERy voiF age ‘3vd” an anpl i t ude si gnal showi ng an

anpléutb'ﬂggc@ftﬁeh%u&(%rﬁ%vﬁér@ge from the GShALA ABSeAt command
fluctuation conponent included i n the frequency signal

(Irefcby ta dehéermirfd m@nler@tacamometwh h@ AT ldAY thesebt hretion signal
fluctuation co nt as W conmand for an
REren o)

() L RVE EEIHHENE comman ki nes a fluctuation

Com@.&tﬁ@ttﬂ@%hgﬁiﬁﬂuﬂnﬁ Eflﬁ&aannw byde psk galrabyd Fafll Gélrtohdetermine
fluctuation detecting block, and uses the fluctuation

lircigrepomegrtaladda, cur r ent command for a reactive

conm Jﬂgen the value of a signal change, per unit time, in the limiter
signal (d) with the use of the second cushioning time T4 to determine a cushioning
signal (e),
subtract the cushioning signal (e) from the limiter signal (d} to
determine a current command (I.sl2), and
either add the current command (Irerqll) and the current command (Iyerql2)
todetermine a current command (I erql), or determine the current command (I erqll),

unchanged, as a current command (I,esql), and then output the determined current
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further determ nes the active conponent of the

converter current and the reactive conponent of the

converter current, the converter current being

inputted to and outputted fromthe power converter;
commaHd (T,.eq1) out puts the gate signal for reducing a

current deviation for the active conponent, which is a
[011YeviTRE FFBEt ABIPAEHeeEgPe cifeabHfmRdt f(§POt Rerhg¥nsygomputations
witn GHIPORENe AR LOR.AGH Ve amponant of the converter

current, to zero redu0|ng a current

devuaMuomhbamxmhe<maaehtm®mmmmp®mgﬂp)lmhaqhesstaatedvalue,then

devi ati on between the current conmand for the reactive

mildgphipoiiahte 2t FhE3ealitdfe RUMPEHeht™of 1§ AESCldMFERE gPmmand with

the ugé’rorf% sé&n@e&%hlonln time Ttl Q% cfétre‘%ﬂllx'ié)afc%lﬁ:élht command (Iyefq2),
| uctuation detecting % | ocks are each conposed of a

and<ﬁt@gtwaﬁi@nrdem@ctmngnmnﬂha@BOO) for outputting a
commpn current %onnand a first current conmand

cr eAEPRGRMY PA0BYS F6PF2t%i ving as an input the
[0120Q0MDNpGd epte&OMmand and outputting a first current

command; and a second current comrand creating unit

(5069 ¢bmﬂmécb¥vﬂﬁg as an input the common current

q)%Qg gugﬂytgln? a second current comrand,

the | uCt Pon detdetf |ng unit (300) includes a
Iommpaaﬁs&bkgsdgﬁﬁ@lhthﬂy@mgnset therein a tine
constant determ ned for a purpose of noise renoval; a
cusiionia#g circuit (310) which, when a change occurs
in ggva of,,an in lanal, . Qutputs a signal while
m | %ehl %gela( var ge Sggg%rﬁe t%:gg%%\ lnghg?}‘éleceper unit time;
and za, sebtr,acter (€308yof amisubtracti ng an out put
S|gnal of the cushioning circuit (301) from an out put
si gfalr #t t'h&2réwrsEss $9Veere 301) and outputting the
Com}‘%n fyrlr erit3 50@3@9@1‘( current ha Bﬂ’? fdnr ‘Et current
command creating unit (400) i ncl Udés & cushlonlng
C|rQaut2§AIE»&wMZ6#2remxmemesdeneaanrlnput t he conmon
current_command_and, when a change occurs in a value

of &n’ifpur €Pghal’ClbiDEIEESEES gnal while rendering a
val li@50fldé"'e 1559N8d4 ChaRg MR MAktuddie hatdarinkhafbck
t he val ue of "the signal change of the cushioning
C|r@QDtEu3¢GW¢tHnsubte@@M@Tu@ﬂ@l) for subtracting an
of the cushionin CIFCUIt (410) fromthe

tp I
poits i L A L R Fi iy resul ting

di f @6 e%@%onénc@rmwtfé&nna&éogz)eaft% afpld fying an
out put signal of the subtracter % an anplifier

(403) for anplifying the output S|gnal of the
cushioning circuit (410) ; a rating limter (404) for
limting an output signal of the anplifier (403); a
cushioning circuit (420) which receives as an input
an out put signal of the rating limter (404) and, when
a change occurs in a value of the input signal,
outputs a signal while rendering a value of the signa
change per unit tinme larger than the value of the
signal change of the cushioning circuit (310); a
subtracter (405) for subtracting an output signal of
the cushioning circuit (420) fromthe output signal of
the rating limter (404) and outputting a resulting

di fference; and an adder (406) for addi ng an out put
signal of the anplifier (402) and an output signal of
the subtracter (405) and outputting the first current
command, and the second current command
creating unit (500) includes an anplifier (501) for
anplifying the comon current comrand, a rating
limter (502) for limting an output signal of the
anplifier (501); and a cushioning circuit (510) which
receives as an input an outpzs signal of the rating
limter (502) and, when a change occurs a the val ue of
the input signal, outputs the second current conmand



[Claim3] The system stabilizing device according to
claim1l or 2, wherein when a cushioning tine
is T" one sanpling period is Ts, and Xis a limting
val ue, the cushioning circuits (310), (410), (420),
(510) are each conposed of cgqddgm ter having limting
characteristics defined as zt(X a delay circuit for
del ayi ng an inputted signal by one sanpling period Ts

.and outputting the del ayed signal t . .
1 gebdtih 20508 Ry R P kIR Bty B PR o R peem wnsn

when 81 gh@lr Q{/sﬂé_iﬁ igeﬂ_lcﬁ:YnaQi, I tdlicbnhd@at Hie theppdwes! gpedenQf and when an
the cushioning circuit, and feeds a resultin
abnorgip} ey enecers tie tire PPIAF teFtethés fide? fadds™ &k eoRRgt sSystem, and

signal ..of the.lim . an t pu j I
co e uibeb b SR ATAE M ulotl 08 ity

Ci I edbbysedraysard 15k ginddievddepat i e dsramol e i adast a bywer converter

~one sanpling period Ts, and outputs the del ayed ,

whlchsp@q-.faqr’msah&oav%ﬁt'slmgoﬁq:tﬂgmt qxrﬁjea(l -Fgl)veganq ﬁCT{. LR r;ﬁc:f:gfdance with
a gat%f si@r?almféﬁ! ening el Lo, (1) is set to be |onger

than”a cushioning tinme (T4) set in the limter of each

of whereisshiheni tige gioweui $stehly ,norh2D) ,tHe5tOrtrdiCuai

4] The system stabilizing device according to claig11 .

or SetGHRESH 2APhC e Bht °% & Sﬁﬁ?%%l"éﬁﬁ%%la g8 reactive

composnght s tzle'sygtgﬂt@rgém:s,t@m stQ.'ém current flowing from the power system

into the distribution system;

determines a fluctuation component included in the active component
of the system current by a first fluctuation detecting block, and uses the
fluctuation component as a current command for the active component;

determines a fluctuation component included in the reactive component
of the system current by a second fluctuation detecting block, and uses the
fluctuation component as a current command for the reactive component;

further determines an active component of a converter current and a
reactive component of the converter current, the converter current being inputted
to and outputted from the power converter; and

outputs the gate signal for reducing a current deviation for the active
component, which is a deviation between the current command for the active
component and the active component of the converter current, to zero, and also
reducing a current deviation for the reactive component, which is a deviation
between the current command for the reactive component and the reactive component
of the converter current, to zero, and

when the abnormality occurs in the power system, the control unit

determines, fromasystemvoltageof thedistributionsystem, a frequency
signal showing a frequency of the system voltage and an amplitude signal showing
an amplitude of the system voltage;

determines a fluctuation component included in the frequency signal
by a third fluctuation detecting block, and uses the fluctuation component as

a current command for an active component;
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setting a fluctuation detection tine is set as T2, an
arbitrarily set first cushioning tine is set as T3,
and a second cushioning time shorter than the first
cushioning time T3 is set as T4, in each of the first
to E@HéﬁﬂhﬂQsUQtﬁﬁ%&k@£&iﬁﬂi@6&ﬂdﬂénb|iﬁﬂiﬁdedlﬂa the amplitude signal
fluctuation detecting unit (300) perforns conputations
by a \ﬁmhtm§éu©¢ua:tewpu@¢trﬁg:tprl@dcr1@ﬁ§r tCcBPPY that fFyqteption component
h nal inputted to
tcﬁér?rftucct%ua rﬂ%ﬁfr ée?ec actt g%l%’grﬁ)%n%?h t he Itol e
CO”&haﬂlﬁexaaeﬂ_érmﬂnQSdtﬁ{ee&m:ﬂ& aoriganeht fdfl ties cShgdﬂﬂle,r current and
carry out first order lag filtering of the input
the repghiie FARATEE 2o tPRCTIVGEE HathoR tet ERY W@V%JF%%%CWG“ being
1nput}y % tcg Q%.dt b L&Q@ﬁt %’Pém Q:%eTgowetr cgr@\;@xrt@rnearﬁ:l Second
te S|gn ) 'den a valUe of a signal change, per
Unlbutpﬂﬁsth@ghh@ssemﬂmdofrédwnux;acurrentdev1atlonfortheactive

as a

component, which is a deviation between the current command for the active
component and the active component of the converter current, to zero, and also
reducing a current deviation for the reactive component, which is a deviation
between the current command for the reactive component and the reactive component
of the converter current, to zero,

the first to fourth fluctuation detecting blocks are each composed
of a fluctuation detecting unit (300) for outputting a common current command;
a first current command creating unit (400) for receiving as an input the common -
current command and outputting a first current command; and a second current
command creating unit (500) for receiving as an input the common current command
and outputting a second current command,

the fluctuation detecting unit (300) includes a low-pass filter (301)
having set therein a time constant determined for a purpose of noise removal;
a cushioning circuit (310) which, when a change occurs in a value of an input
signal, outputs a signal while mildening a value of the signal change per unit
time; and a subtracter (303) for subtracting an output signal of the cushioning
circuit (301) from an output signal of the low-pass filter (301) and outputting
the common current command,

the first current command creating unit (400) includes a cushioning
circuit (410) which receives as an input the common current command and, when
a change occurs in a value of an input signal, outputs a signal while rendering
a value of the signal change per unit time larger than the value of the signal
change of the cushioning circuit (310); a subtracter (401) for subtracting an
output signal of the cushioning circuit (410) from the common current command
and outputting a resulting difference; an amplifier (402) for amplifying an
output signal of the subtracter (401); an amplifier (403) for amplifying the
output signal of the cushioningcircuit (410); aratinglimiter (404) forlimiting

an outpﬁt signal of the amplifier (403); acushioningcircuit (420) whichreceives
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signal wth use of the first cushioning tinme T3 to
determ ne a cushioning signal (a), and subtract the
cushioning signal (a) fromthe first filter signal to
deternmine a conmon current command (I -refdO) r the

as anf LASEt GUl b@FdutC QIHRII o€r eied iragintiltin{ &) (4pef faorarswhen a change
conmputations with use of conputing prograns to mlden

occurg ympu@lyge of shgdaPutrRappRl. parPutRia Stra Wihtq pepdering a value

of th%omglpwarn?:gg%é;ﬁoqgggdc 'ﬁlggthjgeg h:)h’ansﬂ'g Gatle totf.*ethe signal change

cushi oni ng romthe comon current conmand

of théTramipnigy detrenit nel@® ;sabtubactiwr sé@nafoxf epbtemating an output
amplify the subtracti on si '

signqgggﬁeﬁﬁg EBﬁ?ﬁﬂﬂ}ngT?iﬁQQiF)%égg%lfgé& thg gﬁﬁﬁiﬁnéigkéi of the rating

limiter (404) and outputting a resulting difference; and an adder (406) for
adding an output signal of the amplifier (402) and an output signal of the
subtracter (405) and outputting the first current command, and

the second current command creating unit (500) includes an amplifier
(501) for amplifying the common current command, a rating limiter (502) for
limitingancmtputsignaloftheamplifier(501);andeacushioningcircuit(510)
which receives as an input an output signal of the rating limiter (502) and,
when a change occurs a the value of the input signal, outputs the second current
command while rendering a value of the signal change per unit time larger than
the value of the signal change of the cushioning circuit (310).
[Claim 2] The system stabilizing device according to claim 1, wherein

the first current command creating unit (400) has a change-over switch
(408) interposed between the subtracter (405) and the adder (406), and

the change-over switch (408)

is in an ON state when the system stabilizing device in which a direct
’currentchargingunitconnectejtothepowerconverterisformedfrmnanelectric
double layer capacitor, and the system stabilizing device in which a direct
current charging unit connected to the power converter is formed from a lead
storage battery are making a cooperative run, but

is in an OFF state when only the system stabilizing device in which
the direct current charging unit connected to the power converter is formed
from the electric double layer capacitor is making an isolated run.
[Claim 3] The system stabilizing device according to claim 1 or 2, wherein

when a cushioning time is T., one sampling period is Ts, and X is a
limiting value, the cushioning circuits (310), (410), (420), (510) are each
composed of a limiter having limiting characteristics defined as £ (X « T/T.),
a delay circuit for delaying an inputted signal by one sampling period Ty and
outputting the delayed signal, a subtracter, and an adder,

the subtracter subtracts an output signal of the delay circuit from

the input signal of the cushioning circuit, and feeds a resulting difference
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limt the cushioning signal (b) by a preset rated
value to determine a limter signal (d),
m | den a value of a signal change, per unit tine, in
the limter signal (d) with use of the second
o thgu&mlcggkng time T4 to determ ne a cushioning signal
subtract the cushi oni ng signal é from
thet1h¢ midder aidgnat outiput sidetrerdi e dletiraremtd CHRMRITGUE signal

1 dt I conmmand
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det ehd HE NS, & YUk £ @BL a RONERIICh 1 (cutephitl & £ rom ttetaariar hgone sampling
the current command (Trefdll), unchanged, as a current
periogdoRmmAnd (Trtehdp ) theadd L2 ¥rsh S8RPut 2PAe det er ni ned
current .caq n I d e
curfen Shcom%g:lgnrgeataﬁné tuﬁLFllt t?%&éinlﬁeerr to%r%rlé@%ggglonmg cireuit
(310) COsistcatd ans 1ohfér usenod cvehporinggtprneogTdirss¢toin the limiter of
[imt the common current comTand f dO by a
each B?e‘@*@t chahirpigl Gerciifrén (M9 den?a’ Val(g bt a signal
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he second cushioning tinme T4 to determne a
cur eeatticenmrdatt riekd®)i/scandicyat pig sehesclir eriime constant for

command (lreft12).
setting a fluctuation detection time is set as T2, an arbitrarily set first

cushioning time is set as T3, and a second cushioning time shorter than the
first cushioning time T3 is set as T4, in each of the first to fourth fluctuation
detecting blocks,

the fluctuation detecting unit (300) performs computations with use
of computing programs to

carry out first order lag filtering of the input signal inputted to
the fluctuation detecting block, with the time constant as Tl, to determine
a first filter signal,

carry out first order lag filtering of the input signal inputted to
the fluctuation detecting block, with the time constant as T2, to determine
a second filter signal,

milden a value of a signal change, per unit time, in the second filter
signal with use of the first cushioning time T3 to determine a cushioning signal
(a), and

subtract the cushioning signal (a) from the first filter signal to
determine a common current command (Iesq0),

the first current command creating unit (400) performs computations
with use of computing programs to

milden a value of a signal change, per unit time, in the common current
command(IrﬁdO)withuseofthesecondcushioningtimeT4todetermineacushioning
signal (b),

subtract the cushioning signal (b) from the common current command
(IraEO)todetermineeasubtractionsignal(c),andamplifythesubtractionsignal

(c) to determine a current command (Irerall),
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limit the cushioning signal (b) by a preset rated value to determine
a limiter signal (d),

milden a value of a signal change, per unit time, in the limiter signal
(d) with use of the second cushioning time T4 to determine a cushioning signal
(e),

subtract the cushioning signal (e) from the limiter signal (d) to
determine a current command (I .gql2), and

add the current command (I.sqll) and the current command (Irergl?2) to
determine a current command (Iyesql), Or determine the current command {(Iergll),
unchanged, as a current command {I,eeql), and then output the determined current
command (Irerql), and

the second current command creating unit (500) performs computations
with use of computing programs to

1imit the common current command (Iye.sq0) by a preset rated value, then
milden a value of a signal change, per unit time, in the limited command with
use of the second cushioning time T4 to determine a current command (Iperal),

and output the current command (I efd2) .
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