Description Title of the Invention: System Stabilizing
Devi ce Technical Field [0001]

Thi si nventi onrel at est oasyst enst abi | i zi ngdevi ce, whi chi s
designed to prevent an overconpensating action even if
a |l oad change or fluctu®eFerirbiceBeds the rating.
Background Art [0002] In recent years, power
generation by natural energy such as sunlight or w nd
poweitlnasef endnueRtion: SystemFSthbilbzalpwevase exanpl e
I n which an existing power system (a system superior
to Bedrdept bTkelen system) 1 and a distribution system

[OOOli i 'FI’EJ% ﬂ{\}.eqz:i réffce%%r};\ef%s%%gt]\éltgb?li21@1 degESQ?Qﬁfcrl—?s designed

and a circuit breaker 2. A di spersed generati on

to prepkantn bleanthpansaichgkZ taveecannegtead tieatdesor fluctuation exceeds
di stribution system 10 which is the mcro grid. The

the ratdii%rsed generation plant 11 is illustrated as a

singl&gengial,r in Fig. 15. Actually, however, it is
conposed of a plurality of dispersed facilities for

[0002power rgeeer b0y, Pwheclyenacitice manatatalereeyyy sype as sunlight
. power ener%ti on esgui pment utilizing natural energy
or ng BgWer ot SOBIE &S "power gener ati on equi pment or wi nd

POVEf 4 J@BedRk 0% UMhPNERL JuniaRthd Bk eENaly SOMUSLEQM (a systen
engi ne type power generation equi pment driven by an

superion grnaldistrbosticonsesigimel (andga, diitedblitbowesysten (micro grid)

eneratjon_equi pnent) . so,_the load 12.is _actual ly

10 ord SRTRRHY - AT TR aarEBues Fooar W T RE e b
100030r i & diQpassshdhel it ifindp1dis 1hhgn@nDWBLa Of2 p@WEEonnected to the

~generation varies or fluctuates greatly according to
distriyjgiiersyssadiloivensh ik e Bisgedriet c. Thepticrgsaed pehagption plant

11 is Q%EHéﬁat%Qea(sg% éj}’rgg epgé’r‘Fé&agng&aH .”159“%\8 My, however, it is
I'n"order to absor or”accommbdat e such fluctuations in

compo$dte o@D Wituref i POWEr d peRekad | fii 11 iy Lior o rsyatemtion, which
Janluc?et gg’étllrlaﬁ.l erglgergg\’/clygg plov%eyggr?ération equipment utilizing natural energy
(e.g., photovoltaic power generation equipment or wind power generation
equipment), and internal combustion engine type power generation equipment
drivenbyaninternal combustionengine (e.g., diesel power generationequipment) .
Also, the load 12 is actually a plurality of dispersed loads.
{0004) With themicrogrid 10 as shown in Fig. 15, 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, if 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 a sudden change in electric power with good response, thereby assisting

the internal combustion engine type power generation equipment to balance demand
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[0005] Wth the internal conbustion engine type power
generati on equi pnent, output power is adjusted by
governor control. However, governor control is slowin
response. Thus, if electric power consunmed by the |oad
for anb2sspldenifyeldhrammgesponelre i nt ernal conbusti on engi ne
e power gﬂfration q&gipnent cannot foll.ow.suc

t . h
[0006]8ﬁ%&§ﬁyéﬁ%{h t‘e Jé‘ﬂéa’é‘hdee C8SS aogFow&rfclonverteshaler].ng a po@rer storage

efici ency
funct i®h€Cd £t BOWBIso a device indh 18¥SirEEhSiabttizitigndB8MiteR to make

is also used for the purpose of follow ng such a
the afoyddertichadgeoway eperdnsieéipower with good response,

t her.eby. assisting the .internal, co | Q 9] he t : -
10007 46 GBPAET G SUUITpot 15 bl ANCE Boand fu dngioe 20 &
providediRl sheodi Rlreptifidh Pameh. (mh 0806 idiheo sysirem Fig. 15. The system

stabilizing device is a power converter having a power ,
stabilgrdprageviandl on coandcied L8 raraslel géii dds AstRANSEd Jeperation

the_distributi systemto nake the aforenentioned
plant p}g\/\i—@rrlél i%qﬁ'pg%%%%@dn. [0007] Fig. 16 shows an exanple in
[0008 WhiTER s3sS¥6 kead Stiabhl dai g Tenvice a2t priavdldedpdwer converter

the distribution system (mcro grid) 10showninFig. 15. = |
22 (inPRECSY)sCeRriRtabE| 72 iiHgeHeicacotP $neghif@BY Bl o rectifying
i a W . i at,| l QOuble layer
scuiof ] LSt RSt B S P o dganse oy
capacit@s ér GOREtbAhgdimattt@ryl (badt@OMBr asamier nembed .
(inverter) capable of an inverti ngﬁacti on and

a
corfer BRHRY GPRYRELST 97 mfRCFPRRPTSANG W di PEET TdFPbnf Foo from
the co%lggggl\ﬂgtugit #3is %%Qr%r%@r@éﬁ@zﬁl ﬁhéj'plgbgkgofnﬁ}ﬁ%ra converting
capacitor or a storage battery (battery), as main
actionyerip@ests an alternatifileupmner(Acbpveet eptZRreddrgm the distribution

responsi ve to a gate signal fed fromthe control .
syster (1933 2 FhF S DONETS Eohdey PETo 2o "WROR P FBERERGrrer it ehe
directCOMRME IR r&CAd it @9.nvﬁtﬁé§p@rﬁo§h§§<§ BAL hHgr Gillgltlion, the power

(AC) power obtained fromthe distribution system 10 . .
converteirq2Zacdiveds tha Pemowe DChapowkin t@sdligiealt ge¥ reRfF £hpeoing unit

._power_jnto the direc rrent chargqing unj. \hen 10
23 ln'%e?f‘ozﬁﬁpﬁge%’n alngiv%? |Sn%HJascfpi%oﬁ?w?rngopgr\}\ee:gl%gﬁg%ﬁ%rg sppren 10-
[0009 ICONMRY b Swdrh8uf¥utRewer rcahak gdwi N cbhte tigrecinwtiteNt22 is passed

charging unit 23 into an AC power, and sends this AC
througiopelil LEer ihacdl 527 ARd W ts§at & UG S TEOIPL e SpdvRst 10- That
s, tn@YLRUL Lef, | & RRUET L GONVES LB bk DY SHLRR) c P2nd Sistributi
T e R
systert he idi Shd bbudi entsysicantdh tHhabwes cohter feawed ageérthen filtered
fromthe system stabilizing device 20 out to the
by thejifdt Fehtli*6HI8ySt-em 10 is the power outputted fromthe

ppwe_ (Ejo.g‘é/eexr tcggcggt @Hdlﬁ%pgglaé %‘feg p¥aéth§r,f !al éé?ﬂacitor and a

circuit 27. The firlter circuit 27 is
trans £0MpOs echdofuractieas ttor sma tbap @0l $ @ vodhag@ ott puisfedr from the power

and functions to snooth a pul se voltage outputted from
conveyleg ﬁ%m/e_r converter 22. [0010] In the system
[OOlO}St ah Li,z 'sg}gtg@\éltgﬁi]%@’in@ d%)(zsiE@_@Oc,: uf rsﬁ@t:en_l %uri_!\é'l'ltc _iﬂs, which flows
flows fromthe power syStem1l into the distribution
from thy ppear Pstdérsl detechedibyrButirnentstaefectigrdezgcted by a current

system vol tage Vs which js the voltage o he,. : .
aetec{fiSt i BOPOHT SgL i 10 P GBE 88 By oyt AgsTr bution systen
10 is HEL&SIRr e v@%g@ GONNRLLEfs, Cokd %n&oddeWei:: Rutted 1tQ inputted

and outputted fromthe power converter 22 is detected

to anchyutmputtrd gvbmdateeptwrr 2enveMeedlels datearacehy adepe@ngrdetector
AA for detectin current fed out of the sys

26 MBI T o Prig BCao T b Phe o ST 1IBAEY on ‘Tyatam g6 PLs ©°f e

systeE@Hidedi AP FiRRTINS tH2 Do tdeseridedskahel is provided for reasons

to be described later.



[0011) Under normal conditions where no breakdown or
the like occurs in the power system 1, the circuit
breaker 2 is in a connect ed state, so that "a

ysteminterconnected run", an operation perfornmed

(0011 Phothecaret (PBEE B SsYRIENT A B BRI PEJ N0 e occurs in the

power Q9¥\@Jm s_f.gs{:ﬁéncyrch?.t pebeLed jisn; t Ne systemstabid,l zbnghat va
devi ce During the systeminterconnected run,

systeme [ etodrrcoon powet rurg’, sampnpdaredmropetx_tf@rtnecadlumtmdthterlpemn system

system 1, the dispersed generatiagn pl an th e
10 e Y G 60 A9 PIYRE WBbTEA 200 HUOTZ el SHBF R obiLizing
deviceCodi bﬁﬂ% %@fs%seexblﬁéﬁgeme%%wx%nl neiJ&r@@Wwer is supplied
system 1, 'on the other hand, the circuit breaker 2 is
to theuh»aai t2tbyothe sicate, smemthet@ysdlap\essesblglemzrﬁ@wdvemw 11, and

self su rtlng or isolated run", an
the SYSB%I? aﬁtaghﬁp Jdg(%[/)\n%t h the distribution system 10
[oo121beinge £ an@frrfalfcf&{ﬂlﬁ:h&qsi)@ﬂ@fe §Y>$Eﬁmolm SxHdrRgiH Bige power system
sel f-supporting run, electric power is su tp lied to the
1, on theadhe? hepdi weecnlmeit‘séée@@rre? ats|1<§1na gramtflgtafifd arsethe system
ste stab i zi.n h Vs "
Stablll arﬁﬁg] blélew c8 azosfagffsgpﬁs rtlﬁl % g g%mgtné} glcg:% ofg Cperation
perforﬂlékﬂ |w'1@htﬂ}% 8y st amuk Db LIgenaech etk ihyncuandrt f@om the power system
sel f-supporting run: (1) During the
1. Dusing gp¢ St ET eETheEELRY tMBn, e leREr sy SPEM dPabiRlZPAge the load 12
dev y e l;
by the 8 %pe?cs%gd?&}eﬁfla%&ozlqggl%gés%{;% O%l‘i%gy%rle%nﬁtn%:taé)lg;/gir%md@glce 20.
[0013]powm§ sty 0em &heb Shiti agdestt c€enb pbsfoﬂmdtl&up@lle&&ng actions during

fluctuations in this systemp (2)

the sypheRHEtERECHEF L upPb AN S lfﬁlfpr§§§f%%x§ftnabl lizi ng
deV'l e D%ngcftt%%t §y£1bé:1\'n §)’1§&%n¥1@££@cﬁ%u¥s Wlé my@t&n%tablllzlng
di st r| buti on system 10, and perforns a conpensati ng

deviceazl iaons st that¢ct heevsysttageczmrphttiﬁdelwuddgf memjeheyd@ftrlbutlon
this sgstem vol t age Vs becone stabl e, 0014

systeny}y AECRUIEOR TRETHOBE LI E?%tSémtha%ﬁrF. 2 ngS' Ui suppress
fluctugeyéreelaotmél yReeHesiki-bed by reference to Fig. 17.
A phase-| ocked | oop (PLL) 101 outputs a reference _
phdge dughad the @hémﬁm@qrhen@hase toe Stmee@;ﬁsﬁaemumg device 20
voltage Vs b on th evItaeVs
deteCtéetrPer Y ™Y toal?te ﬂ? glghjt%r%éergﬁ gglebl‘%(%l Ctage t\f/%i“v %a/performs
a compdridaf g acsieH 2o ‘tﬂég Rhe vostidDam2/i30de )and@@éfq&éxﬂ@nﬂf Blis system
to a rated voltage synchroni zed to the reference phase
Voltageiiﬁméllecemea%ta@lﬁefer ence three-phase sine wave signal
K. 15 chan over C rjn
[ootelg ém%l n%oef%:onneglt%r l%m%%sor}néggab Y%Lég{gn?%ct %librég device 20
will béoa&drhbemnoj G:etEEEepﬁceSItdeFﬁj} iindi cated by solid lines
in the drawi ng and, during the self-supporting run,
haepﬁheemﬁéoeeﬁﬁh@t %011®3a>Ut§©3Bth?WPfta§etsﬁénB1 6 showing

e P AR B UaSlAd hp 0E B00s. s vve

generarcesaeetw@;ufcerwttheeelprﬁlsecd@ta\g@mwagoﬁur{smg phe sin(6-2/3n),
steminterconnected run, and for their control

sin(03 3bhly BRFTSRPOPRENS S teehPiant BP GRS PRFed by reference
t ransf.o [ 4 I f Syst em

srase Syt ASOLTRA SR, Ul NS TR AR

[0015]a phasmsmgendieatsedtbly ke dwefiegetrice sphiame istgnednnected run, has
ut the active conponent |sd_of, the system

novab 13 ARG EF o Pr vid Lo RPEHENEO1 S B1*Hes Sy PBATEL PUnfotic Lines

in the[%&hg%r‘fd r §brfdguetdlateh ens @sioeeihdGuh! atds 105 ndeh8td Sontacts

the fluctuation conponent of the active conponent |sd
103a, d934 hbreysttenticad ehde s L cdgeddesdasimtl ddtputie fihe drawing.

t h Tl
oo SR B0y IS B SBBETREDE o o

fluctuation conponent of the reactive conponent |sd of
the systemcurrent on the dg-axes, and outputs it as a
current command 1"fqg for the reactive conponent.

The fluctuation detecting bl ocks 105, 106 are



[0020] A subtraction unit 108 subtracts the active
conponent Ifevd of the converter current fromthe
current command Irefd for the active conponent to
output a current deviation Ad for the active
workingofipyoignthe AYSHBRT T 6ANRATILEI 10D sabt riget §heHe control actions
duruuf%ﬂghh%ﬁeﬁoﬂﬂﬁg%gﬂ éﬁgggrg the converter current from
the current command refq for the reactive conponent
[0017]t OAOddz pitanafGuatanh wevi 204 oy-eafforhbecheeagtiare current Is to
nponent. [0021] A current control unit 110 exercjses
a rOtaltﬁ%g |rﬁ°8|58’r‘f‘?t§néb’s‘b?‘h§°itﬁi3é§r ar a(lﬁf‘)as%o’tﬂdllﬁflt?ﬁ Dyhghe reference
phase gy%lgaelntﬂ qgv%ﬂaﬂu%ntﬁg afc:cEr v%/dp% 8“& teIQOI”ERO@ﬁQt Qem current and
ouf put a vo e comman gtive corponent.
the reActing entpoontt dkq Wi th&ls]ysemrcmrsestt he proportional
plus_integral (PlI) control of the rent deviation Aq. .
100117 o i EHE T SABEF AT OIS P TG0 RUGFT Ot o GafgELon
compon¥ft f&F thBeadi8qet L¥HRAPONEN s A0SRl te dAridMEhathe dg-axes,
transformer unit 112 applies dq inverse transfornmation
and outtgutfhetv‘@:*e tager corhmanmnafd ok fhe tdet ave veorpur@sntand second

tage c for ctive c
fluctusu%%n etecgépggg%c\i ]g(?ﬁ%t&c{.}i E%FE% Lﬁa)teéan rggpod)eﬁlg gt%e reactive
compon@HEIIRNof the system cuﬂén@d&i’l Eh@@quﬁés,lé-x?d 8ddsudNet as a current
reference three-phase sine wave signal Kto the
commangoftegg&ot digandastive eompanens-final vol t age commnd
02 | se th tio .
e e
a diffRheist Phatun@tion and a filtdr AGLRLEANER %tﬁltsmﬁtrgﬁtr%tructures
signal g, action control over the power converter 22
will bpgdefqréeeediat®s-suppress fluctuations in the system
cunre ect e 0
100191 P o (s SN PO, b B8 PRSI S o R0 e
to a rd¥exting empk@n&tuemt\ml :fotkaelﬁcﬁ fiaredhios ihbcaespecthy@eference
functional bl ocks working during the self-supporting
phase pignaladd tPoPUEEHE] Fhe GetiBe REPPRRY dund ARG Blfe converter current
and tn8ChlaSURBOLIIRACRLN:  [ODZBL Aodyccquentydatect ion
unit 121 detects the"frequency of the system voltage
[0020]Vs At sultitaptii ol UnieqlUehcyubsicgorad the a&uavhrecmgﬂngwtot“wd of the
t he system vol t age Vs correggonds to the active

Converéiﬁﬁl FEIPRC £7O8r FoS SONdrRY TBMAET dnghi PTwF iR 3 c‘f‘?“i?é’nent to

outputhVé‘f?a.rrrt§_1|'1j'l9I'(lie';rglg'ﬁI (y}‘h%nd tflgg \[aé:et agglx%o 1‘?1 &?e%&ea%e§ub{:l\££tlon unit
frequency of the systenvoltage Vs ecreases ,

109 subheadst the @@W@Lver reompases Litheff tegueeneyriofr cherent from the

ysten1 e |ncreases 0026]. An anpl i tude s
currenf R d-nteE 198 GEFERTe (HECRRAT FEUDETOR F KUTE5at gfviation
Ag foyodhteaggaé@vteoc&ﬁgd%éktan anplitude signal L. The

anpl i tude of the system voltage Vs corresponds to the
[0021]y e&cwm@npmroén@uts 116 execot yass pondinegor el ateilonbd pntegral

with.t reactive p such, t hat en the reactive
P1) B G PEaC e T SRR P L NG B FHE ASyaTB I PEPTEGe o output
a volt¥ge demheRses faRdimhertihe dppehéme POVRIrrbAEr&ATes1 unit 111
the anplitude of the systen1vo|tage Vs increases.
exerClF@fem PROPPH FriprRl g attitearabt(BEL icAgt B loek theFugepakedgviation
e fluctuatlon conponent of the requenc n
Ag for Qlae ouf’lpujt c?mponen.%ctuor Pté‘rrﬁu tﬁa cgi_magrfdsklg fsoer Eﬁe reactive
componagtl ve conponent. A fourth fluctuatlon detecti ng bl ock
124 detects the fluctuation conponent of the anplitude
[0022)si grdd 1EVSHifd *EARPIAESFtuHS Al T FPPERTS COniTRT SPr *elf%:psformatlon

to thefv%rltg gco d V‘g 1o%npf?€%g:qzlve com 0 entTQr??i }ﬁgcx; gncommand Vg

i ng ocks are pass ters V|ng
for theﬂréjdcftfl@é%tnpaﬁérﬁﬂté vaephOn v@mdag?e Eohd1a  piN6t b xe@Bordinate
details of their structures will be described | ater.

systemr 0028] The subtraction unit 108 subtracts the active
conponent luwd of the converter current fromthe
current conmand Irefd for the active conponent to
out put a current deviation Ad for the active
conmponent. The subtraction unit 109 subtracts the



current command 1"fqg for the reactive conponent to

output a current deviation Ag for the reactive

conmponent. [0029] The current control unit 110

exerci ses the proportional plus integral (Pl) contro

of Arheddilripemnidelldtddn the foferehee dbrpgerlemepdienrave signal

to out put a voltage command Vd for the_ active .
< to oS EOHARE. CTHEEU el COMTOR THIT 191 Wrerorady e
[00231PF @Pst i(PNe Pl dis hdue gt 8dn)(RJureest nok mal-hdei1GHEeE @Ak voltage

deviation ?q for the reactive conponent to output a
commangoVt age cwsanaridevgatorsighel react i ve conponent. [0030]

The dg_ inverse t.ransf.orner unit 112 applies i nvers

{r SR TER S R AL ST A N D Ehe power
converd@li ¥2 igodpenrent. and ilpprees tragetcorimmadi VG heOfydde® current Is

reacti ve conponent to output a voltage command V cb of
duringghye %Vé@e@w?t(ﬁrﬁaﬁ%e%trém power is outpufhedFge £NQYROYRY gonverter
oo 113 adds the reference three-phase sine wave signal K

to the voltage conmand VO to output a final voltage
[0024]comemngd e¥plafj333h wihe bPOEE pid sewtith herqebitcate dnjctional blocks

_nodul at or. 114 PWM nodul at es thevolta%e command V* to ,

working@wiinot Hee oL S4RpFAFIYE run, and for [thede GHPHAAL SN P during

the agngugﬁh%igggggL g, action control over the power
converter 22 Is effected. To suppress fluctuations in

[0025]t he Yokqegeyarptedtide anid fleeqisreysofhd Heegystamof the system
voltage Vs during the self-supporting run, ris
voltags f$Hh toél_&p‘fl? Sﬁ%ﬁ%é‘_efi%éig%]n@er fap ff%ﬁ“f‘@%‘ég?\%ﬁé system voltage
Vs corbldsdndatd pondetectd B&ﬂ&l,%@iégga d06re s34 il e BIt8 onship with
conposed of the band-pass filters, as stated above.
the acThee m!wfer gwcht tloat ohea t@@nw@ﬂweonwemgﬁdrm, ftmet érequency of
oo S B4 38 N GrTdAEAEL RN, BB SELLD e ey
of the 88r8NGR1L;EFIVG. 1A8redsdsFi g. 18, the symbol s denotes
a Lapl ace operator showing a differentiation function.

[0026][ 0@B3pmAs- taHe VP tisgt Py uni 8, 13hdstertimd tpasrfliifudg of the system
fluctuatian detect.i ngbl.ock) .50 i.S co sed of
voleage¥a'6d UELLATALERECLLDANGRK) 120 drk SRIRIREG oBTerR system voltage

Vs corguPbdatt €6 thd. reactive powelhearpnss haadcdsregpenginOtelationship
. t he band-pass filter 50 is determned in accordance _
with tRG ¥RV e 8PV RS eHRF R e SOR CS2FREA PRt IsteCFR@Ses the amplitude

of the&sgl}ggﬁtvio\i@a%% g%%&@leggeg,eggg%gﬁe%?g t:}tgé'polvg@in ggases, the

The cu requency on t freguency si
amplitofiet fie tthet sysidredopass banthdreaguency is set to be fl,
and the cut-off frequency on the I ow frequency side of

(00271t né 4BtEF hHEEPESE BaHF F gty 1P S¥tets fipnctuation
compon-gng c;ﬂ TRe %@a&@ﬂuﬁy gg.gltlﬁe Fl, oé%dog@,spljt'sl i@rassg- Ju‘%'ieﬂ@'c%ﬁmand Trefd

for threegc?‘;/iexlrle’ component. A fourth fluctuation detecting block 124 detects
the fluctuation component of the amplitude signal L, and outputs it as a current
command I..ry; for the reactive component.

The fluctuation detecting blocks 123, 124 are band-pass filters having
adifferentiation functionanda filter function, anddetails of their structures
will be described later.

[0028] The subtraction unit 108 subtracts the aétive component TI; g Of the
converter current from the current command I,.rq 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
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whi ch has a cut-off frequency set at fl, is Ti. The
time constant of the low pass filter 52 for setting
the fluctuati ondetection time, whichhas a cut-off
frequency set at f2, is T2. [0034] The | ow pass
currenj gqmEAng T rpeg 9T PG SPARAEINGOFHOREE dPaey-Riye current deviation
Aq fo?hﬁ{ea%%ﬂﬁrte' g%“g%% g time constant is set to be the
i me constant et erm ned for the purpose of noise
[0029]r effbealurrent controllTheit W6 passcisdst gre BRopartaofial péps integral
having first order |ag characteristics whose tine

) CEBHEAIARE T8 SBET BEVIHE ORI i EOnEPamCTTIdRTBPRPRE e output
a voltgﬁé dohRa Y ROSE: thlesﬂéﬂv@gccgr@%néhﬂe tRE detestidd@trol unit 111
uctuati ons. Upon entry of an input signal,
exerciles ltheidroepst Bhagnel BRinkegrpz € P haiont £¢1 Pérﬁh?gcurrent deviation
characterjstics to filter the input si
Aq forrBe in7pht -4 GRAPCTV G H CALRTVE P%B%%gﬁf“’“f‘%‘a UGt heEne reactive
compon®¥gt em current, if the band-pass filter (fluctuation
detecting bl ock) 50 is the fluctuation detecting bl ock
[0030]105"hemelr}ml§? tsqa@ﬁéprm@f tllhlet teheppliesconporente Fsapfformation
stem curren an
to the(Xfci uaolmxéxﬁn evt%e(%:?llr r11: batc C%B‘ngg %al'l%lleél:lhcet E%Jttage command Vg
for thg@gg@gﬂv@gcé_ﬂl Qﬁgn@-Q@-ou-‘EB@t |ar\R)ll‘i:a§é g@Bahansv bher far ey rainate
si gnal F the band-pass filter (fluctuation
systemdet ect i ng bl ock) 50 is the fluctuation detecting bl ock
12 The.i S [ ] e [ o
rdng TG LB 40918 S P8 AL OB i e stome
K to the ¥ditalkusdnuainion pdebesitpng bl miclsl 1241 tdg@035dmaHae v+ .
subtracter 53 outputs a signal obtained by subtractin

100311 1 §he GHH B S AT TEP SR e 1 UEES 191 L PRz me B AtER S vol tage
commangu{/’pucto 5{1 t%fe E;QLee lsq an‘St_:;S filter 51. The si gnal
outputted fromthe subtracter 53 is a fluctuation
conpoafmirdsncgsnarllth this gate $hglf bu@tquapnmpn(t;gqpm@mtthe power
al is the current command_Irefd for the act

convexEhponih > AFERCT s 1T HEFPPOLE GALT OFF COAPOTBES o AERge anplicude

and fr@&&ér}é@ QP%@n%tem vataIglgeVsS)ﬁﬁ;:ﬁﬁej GUEN £ts— shE &_hﬁng run, power
band- pass filter (fluctuation detecting bloc S) 50 is

is outphetdd licbmatheowoeieremrxmgtbﬂ @k 105. The fluctuation

conpongent nal the C nt r.__the
1003217 0 BB ot SREOTE AP SR P Lot He! T uabhat 1 o SenpdRerzmeosed of
the bani tdhe reacddd e sg08poneNtbd&g of the system current,

if the band-pass filter (fluctuation detecting bl ock)

50 Ths ¢dndifbpetimy Pdna dereeninpadl bend1@6s fThiger 50, which can
be useifl %%] ? I On a%qgg?#\%g&é%r%nflckfsslv\ﬁr e.l.ﬁ%urlrzﬁztelZ%?mT%e described
by refblértdauad i |EQ@ coponge i gof1d,hend eapeneydsn@iial a Fapiibce operator

the band-pass filter (fluctuation detecting block) 50
showingsat Hef fRr et isdtiranfyettdéri ng bl ock 123. The

flyct n QMEBRNG. . ;
too3a1y 8 Bl O g8 R e B ek 3y L ERI LB EBRN L cing 1o
50 is ddripobdatirod 1oerponet 1 ofr bhe aargpl-ipbudecisditgnad2, dnd efsubtracter

t he band-pass filter (fluctuation detecting bl ock) 50
53.  is the fluctuation detecting block 124. Prior Art

Do%HgEﬂgss4 %1?(5“ u%ary o%nf[t%% g]afcflt %@ts M@B .'L]S determined in

JP-A-10-1 nvention Probl ens to be
accordaatyettbfi itthei hquentdc@@ristics requiredof the respective fluctuation

detecting blocks 105, 106, 123, 124. The cut-off frequency on the high frequency
side of the determined pass band frequency is set to be fl, and the cut-off
frequency on the low frequency side of the determined pass band frequency is

set to be £2. The time constant of the low-pass filter 51 for noise removal,

6



[0037] The above-nenti oned conventional technol ogi es
have been confronted with the foll ow ng probl ens:
[0038] During the systeminterconnected run, the
system stabi lizing device 20 works to have the power

which eaﬁ\?értttef)feére%ﬁr\?éfrseﬁ@tetl t%'éteb?h%kfl‘?tﬁorb%"\ﬁ@ft of the low-pass
flltet‘;m@f@@&:‘lﬂg the @l@égﬁﬁ:lggdé Sﬁﬁuﬁé %llé%t g%%ut”o%??requency
systemcurrent Is. aresult, the detecte§ val ue o
set athé,sysvehtcurrent Is detected next tinme is decreased
by an anmount corresponding to the current outputted

10034} o Pk PEBRBEHSHR 1 o  FOHISEHE pBRER F CoTRAS g9 Fpracteristics

whose %l‘l‘!ﬁg c@ngg&fte_@sg get: Qotkteeth,etzfrﬂ:é @gnéltadlnlﬂet‘locfiegerl§u§¥§tf%mthe purpose
current Is nmakes it inpossible to suppress

of nofdeuctuavrdlons in the systentcurrent Is reliably.
9 reyvent IS dr iS .C eivable t
hor A pRERE e Tt S P R ke o O M s p st ics
whose @&Mé ¢8n2tardtO0i 4 Ber dbodd UL RN cSYsH8M E0de 3B h¥a tbB& he purpose
out put current outputted fromthe power converter 22,
of seffingerlel tipet her fdelteering féuturzonand t hen fed out to

th dlstrlbutlon ) stenth and the tecte
of Th"s0uthaf Turt En% Y& the b(?e:gecjtltgr ué ngj% {FilTze their
filteSitgt ERaEdOtkeNttidshebeby teanerd llm@uQU§lgtntae. decrease in
the detected value of the system current. I n
thi"‘fshecég@lt BodRyeris the Jntobe erprapheds Ish®tf the system current,
e r for, detecting. th rrent.
£ en H st N e SRS e PP B G0 B 5 s gasuscion
detectdun@t bldwt i10A. sgméempl& bLeiealCubr ey raktelvePasmg@lent Isy of the
through the filter circuit 27) is separately required.
systen GHAPTItrolprere RENE TR SEh OV odr Afbirciat e dsépct Hep bilgck) S0 is
the fl‘fﬁgtl:‘llg%‘li[ao‘?ll %%%g?gﬁcf#%a %gggfs }‘gglnput signal is the frequency signal
F, if ﬂlﬂﬁhﬁﬂt(ﬁt&[{aﬁemﬂzbﬁnaﬂlpbu&ﬁmhegﬁabt(rﬁj bladipl bbiiartiedfluctuation
the current commands Irefdt irefqgf thereb

actectHIEPERY dut TohenBELF LG AP et S aliuct Wfhe band-pass

fllte]’.t hﬁ&%&@l@&&éﬁ@&&n mbék, g@@sﬂ:@éeﬁutclegatpf&pé&'@& %I?ﬁock 124.
separate need for t%e Pl anplifier for anplifying t

[0035]curﬂhentuhﬂyﬁntmmd§3Iquibnté al siafrgl obtained byFiqurecn:mgathe output
aracterized in that

signal (iE ce BIERtE ToAESE SAa Ao P ot PIT. OF (g W pass Filter

51. TQSCQJ.%%UMﬂEﬁhItE@d H\@nchd SLJIB%raétj.éiCtjgmisl QN £ CQENANEBL component
is zero, therefore, the output of the Pl anplifier is

signalnot reduced to zero, so that the power continues to be
outputted fromthe s ste stab devi ce 20.
ol 1A Rk Gt R &GP IO R R 5 G 1170 CRBIARG Fres For the

activdd@oh@SRint which is tHdOWEME¥uatdBn adUnpBher€ et tﬁ@sdﬁttlsehfbmponent
a sudden change of the power outputted fromthe system

Isq of habVFieh eigf @8l dé 2@ handzerss fthteerrebﬁfl%vet's@t 9etecting block)

t.c. .| th| VI
50 is @I]é %Lfg%qttl%ﬁ gnvo%n}l %I‘lé)tc}ljr{nbl ng ?tﬁlﬁ,?,ng? ciq;'né)oE)Fnt signal
is theaﬂﬁkbﬁt ebntenhZ 8.0, féit the rbjctiviet clzcﬁnpolnﬁﬁ{ @adcefi sstihf Buctuation
inple reset, is needed. This is another problem

Compor{eoezﬂ_f] LU RS FPPPeBPPOPE ithY TYFRSTIHET S5t dfthe band-pass

fllters ﬂ%‘cltl.lgﬁ Q)%x éj{% c%?n%glw k§0 'i t%@vﬁuye Wecgetectlng block 106.
converter 22 delive power , ereby ma |ng power

The funenmmﬂmmatcomponent0§ihﬂaltossuuapbﬁfmbn&lusﬁm&ﬂd QN3 ifBrt e active
frequency and anplitude of the systemvoltage Vs. As a

componegk i Chtitfet e f Lot th Lh AN (ROBPIEHeOF (LB FEIeSBEY BhEnal F, if the

band- pqgg %q_tl@gr Y@iﬁ@th& :ng%e%gpé n ugl%c%f %Ohﬁs %Mg‘tfg\tm:‘y&ggl%gtedetectlng

Vs detected next tine is reased by an anount
block aeBregperﬁﬂungu&tnddweompwﬂeemtsxgﬂaputi(ﬂﬂefcurqy@metommand Irerq fOT
npensati on fromthe power converter 22. Such a

the re%&wsggap?ft?“ttﬁelﬁétlé&eof LPgF R 6P rRBOTS (R HRS 2B L iftHge signal
detected value of the anplitude of the systemvoltage
Vs makes it inpossible to sdppress fluctuations in the
system voltage Vs reliably. [0042] As described above,
therefore, it is conceivable to detect the current fed



[ 0043] Besides, no contrivance to prevent an

over conpensati ng action even when the |oad fluctuation
exceeds the rating has been worked out. [0044] The
present invention has been acconplished in the |ight

. : . e 1igh .
Ly 1f e Ra7e-BhDY &1 dESe  F et vebhee AR Bian It | Yot 4 Ne| fLuctuation
detecthifg W QR] e£4, of the invention to provide a system
stabilizing device capable of perform ng stable
acProos Ftebosvwemt| oad fl uctuati ons exceed the rating,
wi t hout using a current detector for detecting the
oufpt t PPFBRT™%f the system stabilizing device, or
[0036]1USPAgek Bocan®ld hi.ersp_Neags e sol ving the problems
[0045] A constitution of the present invention for
sobwimaryt o€ Hlipovavpnbivrens is a system stabili zing
devi ce proyided in a dqistribution, systemwhich, when a
poﬁé?bls%?t éf‘h % § EVﬁ%I Y }tgeclorhvﬁggf'%% to the power
[0037]1SY8h8MpRBAnINIER A SHRRHEBALLY tOERH1DgH Bs tHNE/cPBYEE confronted
system is cut off fromthe power system and to which
with thedfdldersed ryehéemti on pl ant and a | oad are connect ed,
[0038]t h§u§¥r§t e Sst 4 Iezlnl— Zr{tnegcdr?r\”c%%dhat}/nl ng,& scgg(ter% os'ta%@!l_at_zing device
“Cand a pgower onverter i'Ch per’f ornE a donverti ng
20 worR€tiDRadd dnanpbiie cbhigrtaet 2Did1Avas GvdanCthaMebl making power
gate signal fed fromthe control unit, wherein when
compeng el PPowet CEFSE ém FUPNFSE el L UCE BRE IeHAt ¥blthgfivsten current Is. As
a resugg,t Q:rh@ Qgéec%gda&gfu\éeof%H%?Q?gemogugr%tlg% crtgat né’%&dtime is
a reactive conponent of the systemcurrent, the system
decrea€éd NeNbnf dmmnigcdr vpbhei pppwer tisy stuerehfitantipheted for power

di stribution system deternines a fluctuation

Compen%%h%rrﬂ‘“ ‘Pff?cfl’?ﬂf‘éocqnl’f_efﬁ%r att | §é°fb6rﬁ§6ﬁ%‘?‘ﬁe 6‘? thpgletected value
of thesély%tt%m &Hrrgﬁgtﬁsb%aﬁeg 'J.qzsim;]‘olsgg}gi@ttloogh %‘é@gtfl%tgg@f&s in the
and uses the fluctuation conponent as a current
systemcoummnd forrdiiebagti ve conponent; det erm nes
a fluctuation conponent included in the reactive

[0039] ¢ o AR GHERF™ O Pt AEZSYET S Lhreft By V8P ket toct the curxent fed

out frdnl H6d B dns 1@t €614 NPad)ieeko @nehdigest LitecibMel Yali 08, namely,
conmponent as a current conmand for the reactive

the outparporrepht outputted frogrithiegrowgataenmenes: a2 &ttfaxed by the filter
. .C onent. of _a converter .current and reactive
cizoutf D GGt Br S ThEs EBREE (BN EAT /A8 GOV &g the detected
value SHHHi@NMuthat RUrk&PULS efe et and coriRUtdrethd & PRk ROWE) thereby
converter; and out puts the gate signal for
cancelipgsitnghea degreese idethatdadiscted valeeaef ithe epaphenErrent.
V\'h.&ght iiss g‘asdeevkg&iéxpnr bgﬁm%gb}.gea%lijgerser‘a:thagot e
t hé acti've cdnponen ‘and. the active componen
AA for GRAYEELRS tEUIdeRbnt IdR12QEFd &R6m AJhSO0s ¥ RRUCETHDbiAizing device 20
current deviation for the reactive conponent, which is
to thedigdvilhetiom BEtvR¥eAOt hdecarresnt ebhermpdspage tihgough the filter
. . ti,ye_co nent e reactive conponent of the
Clrcull(:ion e#%e?e%aur}.r%?gﬁ ,ret%gg]i%(?'o, and when the abnormality

[0040] OCCHISrdvant hehgpawnere SyatvBatk t BRotdr Haka Ud tto equip the output

nd for
gPrf?}%t detector

sideof the fluctuationdetectingblocks 105; 106withaproportional plusintegral
(PI) amplifier to amplify the current commands I,erd, Irerqr thereby canceling
out the decrease in the detected value of the system current. This idea poses
the problem of the separate need for the PI amplifier for amplifying the current
commands JIrerg, Irerq-

Furthermore, the PI amplifier is characterized in that a gain on the

direct current component of the input signal becomes infinite. Even if the

8



determ nes, froma systenvoltage of the distribution
system a frequency signal showi ng a frequency of the
system vol tage and an anplitude signal show ng an

anplitude of the system voltage; deterni nes a ,
fluctupffieR (FRMPBRE o AP oF it Fh%rrqf&éar i het ABERY e GlietRS) BLj YRt fier is
not re?%/ce%l it.cblzégo,f Lyqﬁg@ttlhgrboqgk %%B{:%egl Q&Ke o@gguy@e%sffcﬁtethe system

uctuat 1 on conponent ‘as a current conmand for an
stabilaeinyelecdopanenttp detmnataesia shbuttwsngoncorpenphtfier needs
included in the anplitude signal by a fourth
to be geHgtyati on detecting bl ock, and uses the fluctuation
CorﬁBQQ@Qf Aradhubt rr%@@% r&&ﬁﬂ%@% o Qlagén Eﬁé%é ¥€the power outputted
component; further determ nes the active
from tk;@wpenemst@wlltmeng@wew €0 wurement tlaafr@bwmaiweea@ly wéfecting the
r?onent F‘f the converter current g conve N th
s-‘/Ste‘“cu‘? Snt ThEPAT ot T80 167 B0 S8Rt i VR PBRS eS R ing the
outputCOAUBE! 8f anpMEier to zero OULRYL Hyt NELARL €1:8dt@Ral of @lich a simple
reducing a current deviation for the active conponent,
reset,Whp cteddeda dévpatd amobeexvaarblée. current conmmand for
act i g_conponent nd the active co Qnent of

100411 oRYEF b e APF BTLEPPE 9ok b ahit &Y St UG g a4V fee 20 works

to hav& Hh& BBle HeyA-RlH0R 2D Qe 1t her pERAGT,| MR 1CONPARERE pom €dngehisation,
a devi ati on between the current conmmand for the

in ordeegetsurpredirponertatings tinet e feeduancy isorraiii tofle tAfethe system
verfer current, t el Qy
voltageo\?I Jéesuuel%éytl'benge% ar%ueugﬁctye&frdemggcg olgatél'ée detected
value @ﬁlﬁdefaﬁn@(lwﬁnﬁeyoﬂﬁ:hé m@séémj@bmadq@ms detectiddge:tt] otke i8S decreased
set to be fl, a cut-off frequency on a | ow frequency
by an agpgat 6Prf?19é>°§§§§g Baﬁ@ef“r"éﬁ@éﬁ@ytf’%‘:t&e@tf‘iropcl%erf?mpénsatlon from
b of s RE LA S£1ILIPYAL £
B R e
or the ¢ tE-tedrataabf ahe amp it pas thieldysreh 0o 1 tsefetVsmpias 11: 1mposs:.ble
fluctuation detection tine which has a cut-off
to SupPF%ﬁ%éﬂé‘?tB?tlfo?sl S dde EESTRR T21E399 ISsEEigdidn
[0042] OSCA' lde%tclrggecggﬁéxﬁé C\‘:l%ﬂtefof‘el §ts¢%tcc§§e§v§}§fet t@geﬂé’&@%e current
is set as a gain, a value obtained by nmultiplying T
fed oubyfra)ml shselysteon beab3lizmd dGewialeuzo albot ammeldsbylkdxt\lpdlmtem 10,
ais set to be T4, the first to fourt

nameLyf | (8 GAET G iRt PR BB RS RS SeBRP COMPR A" ot LEered By

the £ifid:Stitdlitess havhingehi fsf oF deredeadi 4HaLAEI & k§E¢&S 10, and add
with a time constant of T3; a second filter having

the detfe'rcrtgtd wrlderof] @gsmawpactwrcsm (99 tetdetacté¢hmwabionsf ahe frequency

subt racter e r.ns sutract onbet we
o ehegURTaiian BHSUCE o FORWACE) Toi i L1 e, § 8 gl © Provide
a PI a@t@:ﬁii‘é_ﬁced TB_EQénntelagu.ﬁ@é:,oﬁgwéﬁéﬂ,eﬁrcﬁ.ﬂs@ ond RS {ﬁ:oblems as stated
resulting difference; an anplifier for nmultiplying an
above.gut put of the subt ract er by the gai n G and out putti ng
a esultln pr o a ratin
[0043] %FS.TLI Cdt %8nc%r} d:ﬁ.g nce ttBUPJfgraenTtr omt%vr?é:cgn%?ns]@tlng actlon even

when tﬁgaida%r fuh@iuaalpﬁe@meeaatada vakugy ralsl B¥&n tdeked out.
anplification signal to pass unchanged, but when the

[00441aw5hﬁfﬁ>wménl%ve@ﬁapn|fsa5eaaam atC@O@PlJrsmegiant% liplt of the
[ | s I I f
above 8 gc?re Iega cl)q‘grn gl %haa %?g‘lgr%%%%%% edk%g%u%ﬁ/g)ﬁgg%ﬁeonft lglge invention
to proaidié)\&s s?h’&nﬁﬁ'ﬁhbﬂli‘zﬁhg%ﬁbgn@dpa&ﬂep@ﬁ@,erﬁﬁﬂm&f@; stable actions
over conpensation inhibiting unit, t he
even whanc} 93k 1 ¢t ugbests exerrd @%Rﬁ%@s é'GtBE)uFGlshﬁ‘B & QUFTpnf gletector
for de%gétl @hé/ac!ulil,%uL aé&%mt. hoaf.n tgie %}y{i }-nh& %q_t% {I% %’%gpgé dr using
are set using the For il or nu
a PI a(nﬁ&)fmd Formula (03), and if a state
where the signal value of the anplification signal is
r e¥PPREtROF EOLYING Rt RFoPAFBR® by the rating limter
continues.for a tine equal to or longer than a preset
constant time, the overconpénsation inhibiting unit
changes the tine constant of the second filter to a
value smaller than T4, but if a state where the



Ca (01) 2/T1T2 2VT1T2..14T1.T2.e-4T1.T2 a (02) 2T1
G- a(T2-T1) T2-a2T1 [ 0046] Anot her
constitution of the present invention is a system

stabilizing device provided in a distribution system
[0045TuhPctpnskhERtPrpohERe SYSERTh 1RVRGE ARITCT iSO LE SR ERE oty Problems

is a s%%:enpgi\!\gkgiﬁ.&?&ggev?gg \gdtggg?%{]fiﬂbyQirig@{:{k;lﬂzigﬁcws%ehnwhich, when

power syst romthe power system
a powe$ik tled iWttiorhaa, ds spefisaddgendegbiven spsiaan, andvien ageagbnormality

are connect ed, _ t he sfyst em st abilizing device .
occurshiyithg BTN EYBFeTunite, SHna’ h FEReT CBAVET 4P TR GRY O Which @

disperBEE T QUHTE 221 GOMMERET Lih ACLLQN -200:-Ghe-R¥Er Ling action
In accordance wth a gate signal fed fromthe control

unithe swhiesres rabwh énirdrevioweav syt @mticsl nok hadnd 4 pewer converter
control unit drelt ernm nes an active co

. . . t .
unich GErEDTR A GRTECH T8t "G Fedt LAV OMpBNeit: of SRezdence vich

a gateSYSLEM GURT £ chbecgwsbemypurrent flowi ng fromthe
power systeminto the distribution system

dewbendneshanf thec tpgaet oryscenponentnihe [tidedopralhenit

active conponent aof the systemcurrent by a first .

f 1 deteH R 8%taeccttlivﬁgc%Tpé%‘E?t KA LR R Th S UF T Tt Gaf preactive
componeRBeRGBLs @SR cﬁie'férﬁ;r)tth"émgﬂ chefedthe AGhy ¥R om the power system

conponent; determ nes a fluctuati on conmponent

into thacdirtedbihietheyséereti ve conponent of the system

cury b saa SHE %angilol'rllc g:grgtolnoegt dier;c%%yecﬁl q_nbu?& ‘%’c&gg component

nt
us Eg?ﬁrél uGt'uati on conponent as a CuUrrent comman

of thef @f/sﬁéi? cheastd vy _Qoflimsﬁeﬁlthctuation detkdtif®mwlock, and uses the
det_ ermnes an active Corrponent of a Convert.er current
fluctughéorn qOEREEE e 3G0APBHERNT oforRed cERty &P e e CEiier ERTDORTRE

fgg%g%%rg{ne%g%\%g?%%r ?:Ilggéfloﬂg%etn%dlrthuggg igugk[:éui‘éﬁ,dcifvg%ponent
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, fromasystemvoltage of 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

10



out puts the gate signal for reducing a current
devi ation for the active conponent, which is a
devi ati on between the current conmand for the active
conponent and the active conponent of the converter
by a fewrfredtuctuptiendet@rding d3 oF&ddicngses CherEhictuation component
as a JEVLAL IONL1OF e, reackive campongnt, which is a
evi ati on bet ween t e current conmmand for the reactive
copotied datkkrtihesreachdiiereCcasponent odf tliidheososmteirt @rrent and
current, to zero, and when the abnormality occurs in
the regﬁ@%mpwggaﬁ' the CORBREF Y CHRTYRE . the converter current being
1nputtg§t€%'gnﬁe§ A QOB EQGH:%HXOAJ gecéﬁvéng di §l4 i bution
tem a requency signal ow ng a frequency of the
sysbemnmtmageteaaﬂgrwi ﬁnfptedumlegsl gnakns Inlemmglcanfor the active
litude of the system voltage t ernines

a

comporFhe (AERoR CoRBBHENION REMRISH I FHEFT ecq%ﬁef} Egrar active

compon@Mt %ntim.l'{e aétj.l%t é@ttﬁoggng%'fetg{e' @&1\)@'}:9@1‘ cu@?gntysgé ztelig and also
[ uctuati on conponent as a current command for an

reduc1agta ver gonpdsetion for the rde¢tﬂvn1¢umpoaeﬁtiuwaQM|u§na deVlatlon

t includ th I tud
sernechRTROREI | LSS L0 e ORI 05, S0l By 8 U e

of theCOBRANLRL ASrr@neUr{&nfersommnd for a reactive
conponent; further deternines the active
cowpemenvto¢fﬂfm&qwgnvgpneﬁuguﬁremnemam@lﬂh@fﬁeaﬁﬁﬂhﬁ@dfrequency

nent of he converter curre e caonver
ot the EHPERE ! R TR Ba o Artr ‘off jif Fo % POk T BeweY °n 2
low fréQBHRAL @.ere @ﬂ@he pass banddt@lcsici e gad @oSbgial  @ime constant
reducing a current deviation for the active conponent,
of a leitirekisiil&edefArappoif berewenvhih beag Peftt (hfndrrRyegFy of fl is
set totgee T?Ct | \é mg rg) r%gn% o%ng fomegggg ?tgpr%gnggtl%f ghie_l.uctuatlon

converf ter current T35%F e
detectGUh tARL we\dhahion EoF- af&eff@ﬂ@hby%fc@m%ngat,tdméoﬂ’z I8 is set
a devi ation between the current conmand for the
as an psgichtliaféoe omsdheniernd o he sacsi @eﬁe@éﬁ’f}@ﬂéﬁ‘tbeéf ¢ He set as a
., converter current, ro
sein, PR Sbr vty mhYbE B Alemtency ST habPoaTRagye @ value
obtambanﬁ; a{ﬁque@om of, &hes skuciaupt itan et ecismgobﬂcﬁﬁkmﬂuctuation
set to be fl, a cut-off frequency on a |low freq quency
deteCtéP‘aé’lGka@epﬁégh TR QFeRch 1oE Ehterohppiney figst order lag

charac‘i:éf%tq_ggsk}ﬁ:ﬂta Qg.mé‘ Jogg\lﬁﬁﬁtgéfﬁl‘ﬂ taegect,cﬁ{d 9911?@: h }fgalflrst order
which has a cut-off frequency of fl is set to be

lag chbéraeerdnsi@ntvioh aathmm+¢nn$$aﬁtldﬂew4fcﬁ sgbttagigprawhich performs
fluctuation detection tine [ has a.cut-o

subtrap U0 30T s QR E 6T BRI GIPE LR @ ipetonal outputted

from tB8Wddoali AN teeeidd Gheples @ £8s 88 ngdS1d rf8LLENT NUBRSNifier for
Gis set as a gain, a value obtained by multiplying Ti

multipbyirag azogeputt ©f bee FBYtTden bydihgeagbiGali mve?do@}pu@rtwmjﬁ ngsulting

the first _t
product foVaGI DA BRI BO LT bl BEREmaPE AL LipbLgI opugputted From

the amﬁllrﬁterfié sRh1 NV icRgn fd F%&s@df deted 31uEhANBEL NSt Al i fication
wWth a tine constant o a second filter havi ng

mgnalftiowtssom:épn@%@ lethtawla@t ‘elrler stpldgigptirrasidnee icos@tadnto or larger

of T4 u cter perfor ubt ctlon e
than the pregsreiglra% 1t1 e,dr? : 6:r3nc IgP% 111% er anam% 1 1ca%f.on signal

to theoﬂitpaldt tetad ﬁ@m the, second tﬁbl 519011806 AWhPHL §ndl to pass; and an
resulting difference; an anplifier for nultiplying an
overcoppR'iRtieh tHELstibty agtér by the gain G and out putti ng

a sul ti. r oduct rat mte
o et PR o R TiGAEPht§ P PBiAd RE EoRIAy s set at a
value §£@g}ére'f:h&halr] @n@rtﬁﬁetseﬁﬂirﬁjj nVAbdte,o @nko¥Ee tdi8n G are set using
nplification signal to pass unchanged, but when the

the FOEW%inéét i EFmElgnél2)i gnegirgute 918 a@@fér t han the
preset rated value, restricts a signal value of the
anplification signal to thetirated value and then
allows the anplification signal to pass; and an
over conpensation inhibiting unit, the gain G



-(T2-T1)j(T2-T1)2+4&.T1.T2 a - 2T1.G [0047] Another

constitution of the present invention is the above

system stabilizing device, wherein in each of the

first to fourth fluctuation detecting bl ocks,

t hé fcat stofte Fhetridheysbnalhaahigleff Eoeyame§fs¢aid ogf signal is

t he pass_ ban r equency, . of fl. ti . ' .
restrigha B BREed VREBRI i ife (HEHE B0 AR LI Brine equa
to or Tdreguenay: &bdesaf coéieapassineanthe sequenpyndazisatinsbiting unit

f2, the time constant for noise renoval with a_val ue
changegf thy £im¢ sorgtandsofithe sreopine lEsRCantvatde Tetiphghan T4, but

. t i t N A i j .

i 2 <L Lh U O e e e A PG Py b e raing

limiterhes sefdchag, NinderetSompehsasiay, ihhibigdny wsitsektasnGthe time
the val ue obtained by multiplying TI by a is set as

constapg offde; FECRAY Fé1bbt dinéd- by dividing T2 by a is set

[1st rB%hddatiRY formuias] the first to fourth fluctuation
detecting bl ocks each perform conputations with use of
conput imgqprByrans to carry out first order
Iag;ﬁiLLiLLQgLof the i nput signal .inputioed to the

fluctuatv@hTeet ect i ng bl oc_k, wth a tine constant as

T3, to d nini—a—#kpgp—#ﬁ—Per si gnal , carry
out,, fi r@{TlgEdE fhy T fiefThd?f the input signal

.....

inputted to the fROttuation detecting block, with a

time constant as T4, to determne a second filter

si ghal «(T2-T1) subtract the second fi(loggr si gnal

fromthefaarst filter signal to déeternine a

subtraction signal, mul tiply the subtraction
[0046]si dgmakhdy const igait hoGof othiepegsantelyenthpl iLfiscaystsm stabilizing
seviceSh@Plpa i s iE0ah iR L BB DO el 1 nomma
is conhBE&rPb i freCBdedN s $d t@AG| a@$ wleh ldMCinrairimani €O BROOLANN the power

but when the anplification signal is equal to or _
systen), g} yERtt Han TP LhP s r el randetl VAL He @ FE3RGSEF generation
plmﬂ:gﬁg gqﬁghfgggg&ggegé ,aI to the rated value, determ ne

the restricted signal '‘as a fluctuati on conponent, and

outtpets vk bhén getkan ik Nefldevice havinga control unit, and a power converter

which performs a converting action and an inverting action in accordance with
a gate signal fed from the control unit,

wherein when the power system is normal, the control unit

determines an active component of a system current and a reactive
component of the system current, the system 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
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fluctuation conmponent as a current command, and
if a state where a signal value of the anplification
signal is restricted to the rated val ue continues fora

tine _egua t ha redet er ed constan

{1 RS E ks S it ot PR o P B T S E BT P Y e active
compon@n’dﬁh&lﬁcﬁ”ﬁ& |a€rde§/m§tfho-[:14be@&b’éeri ftha &Ir&’éﬁtV\&ﬁtﬁ@thﬁor the active

signal value of the anplification signal is snaller
Componleﬁ’ar‘?nfih@er atlelrevadripenest odgidifedonveattar ﬁ:utrﬁénﬂ e zero, and also
reduciﬁgns ]f" ?nQ:f dé Jfatﬁ%%opoq: EI l teacgJ.QfeTé]’o r{J()QlQ4§] whl f}_%ra deviation

nstriution the present rnvention 1s a sys

betweeﬁttabichlhfiézﬁltgcéiﬁt\élnae’fo@rt@élxd@dtixfé confhofibfit bhid tR@ rs;ycsiiermcomponent

whi ch, when a power systemis normal, is connected to
of the ﬁ%mﬁﬁﬁ;@if Systealy BRESRRerh abnormal ity occurs in

[ ff f syste
anght ovﬁﬂ cﬁﬁé |lsl52r se ge%%r{aht%lr%w% %%}%érﬁ'd t}tel é%%tml unit
ar decemieetedroma systemvdlhiagspst reisdtalibuk zomgystem, a frequency

devi cehaving a control unit, anda power converter
signal\ghowkngarfrerREN Y ebhbe sy Fﬁ%“ et adﬁ’daraﬁmﬁ’%fiﬁlsﬁ@nal showing

an ampagﬁa&g]okentﬁ&ws%ﬁ%wagg a gate signal fed fromthe
control unit wher éi n when the power systemis
nodead¢yminies @cﬂimpohaumnt catgtoaent negsladeddin vige frequency signal
conponent of a s¥stem current and a reactive conponent

by a thyrd fctyat i EaFPEntY R8s y3t eI SUC PR A UEF BRI FPgfnent as
a currbh€ RRAWBha SHH &M abih@ EhfoHesikt i bution system
determines a fluctuation conponent included in the
acﬂﬁV@rm@ﬁpo&eﬂmccrﬁanm swoeﬂnt;umcénﬂecbynatmer regplitude signal

T R S R I N—

as a cGOARIN@Bhmand for a rd@EerE d@poRedd uct uati on conponent
included in the reactive conponent of the system

cufreHtehge e BEeond- el aetivat Fampodenrecti Hee BPoTkstegnerrent and
the re%stelsx’ret cr:]oem folnléc£ oag tQQ c%%ngo@eerngugfc’en% C?lger %n%vgrotneq:acgrrent being
the reactrve component: Rer
inputté@t®y Bhaesuutasti ﬂ&nﬁ@ﬁ@q&lﬁﬁé& ebnwere¢enyesder current
and a reactive conponent of the converter current, the
coRVERYtEr thaugrent i PEilnpy FRslvcied at B rarat @‘Gf’b@l‘fltcé’dfcfrﬁﬁﬁ active

componglbtf9 pﬂﬁ\ﬂ?ﬁ Csogvgggfgtlo%ngetween he . &%EQHE HTQ\% Qafo% the active
gha reducing a current deviation for the act
componemmaoaeme aattiivencdnpoaetie vit atHeotb et wee rut-hent,ues &féatro, and also
conmand for the active conponent and the active

reduci pg BN tole HiE L e iEr 1S FRIFTFR ComPENRRY o WhaRY 18] 3 Geviation
betweeh %gé' thger?c Maﬁ@%og%‘l{é QgégﬂJeocromﬁgﬁer{@ cg]ﬂ){eereactlve component

conponent, a devi ati on between the current
of thecmnvamdefoxurtrleetr eactzeve, cowponent and the reactive
onent of the converter current, to zero, and when

t h@ bGP et 5 F SGRETF%OT A N Al pRRSIC¥ P EE AT %RFE S Pand frequency

of the CﬂrﬂlEEQel.itllHH Betectlng bloqg(t £ rQeQetgo bfer 9{m a3¥§£-etméok£@<9fency on a
of the distribution system a frequency signal show ng

low freazllfenenwenleyoﬁafche hress yistrneinf vjueage i@nsetanodrplER i wdeime constant

si gnal showi ng an litude of the system valtage
of a low gass fsllter f%r n01sre£premova which has a y cut-off fregquency of f1 is

set to be Tl, a time constant of a low-pass filter for setting a fluctuation
detection time which has a cut-off frequency of £2 is set to be T2, { is set
as an oscillation coefficient, a is set as a setting number, G is set as a
gain, a value obtained by multiplying Tl by a is set to be T3, and a value
obtained by dividing T2 by « is set to be T4, the first to fourth fluctuation

detecting blocks are each composed of a first filter having first order lag
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determines a fluctuation conponent included in the
frequency signal by a third fluctuation detecting
bl ock, and uses the fluctuati on conponent as a current
conmand for an active conponent; determ nes a

charackpgEs gt G oo SEAtt Q8SH | b SeRe il FeuARYEIGARRFSt order
lag ch? a@tgrqléugs fvjllt{ﬁtyagllrngnccgr%tt%ﬁ{:lnggl °§‘%ub399c+b%e§mm‘? performs
uctuati on conponent as a current command for a
subtrarceact bateveearpageal putputted frorm thd he:rstcfeﬂeemammsicjrel outputted
active conponent of the converter current and th

from g RAGP8 EOIHFNBRT BEPEHE CBRVEITSR U TRERTCS (1§ anplifier for

multlp(igmfcfgﬁ %[Jtﬁﬁ‘ﬂ' 5§%e Qﬁb@ﬂadt@@%ﬁﬁ'@ éaﬁna(p darQ:UB\pth%_dLn& [‘aqr@sultlng
t he power converter; and out puts the gate

produqtl,gmarlatimg 1 edltet wglah,clwhe&ran eirefvhéllr:@méronsmhel @gtpwteted from
onent, which is a deviation between tge cur

the ang TGS SPALNE AP Ve PEBRRORGNES SRDIENE TAEL T Ve arplificacion
1! mRhgthercONNES LRE a8 RE L1 4:0s ZELN, i ABGLAl SDor 1

stgna wca carrent devi at i (a)n}yflor th%e rgaﬁl v%e h oF mareer

than tigoppoématedtvieéhei sestdevbatdignabeeheent the appt f&imation signal

command for the, reac compon nt. and. the.reactive
to Che BTEONAAL b TnE EoRILF Tor LTI T 5 Jopbynando Besss and an
overcodBeis& ieHt + A foifch egueney on a high frequency side of a

pass band frequency of the fluctuation detecting bl ock

i s tbetgdio e sf bet attémrbotmra{nvaloie,atlh@wepasrsg fihbear o is set

. for noise renoval. which has a cut-off fr quency, of fI_ .
using FRomde (§¢hye = The SPE- VAL 188 GFIGELIHTat i Set =t ¢ = (TL- e
+(T2/ £PEARI(61L erb) /) | snget as a setting nunber, Gis set as
a gain, a vaI ue obtained by multiplying T1 by a is set
tolfea T8ata vheti ShPnglariadevakie & Bee arbilt fafyficpngional is
restrilggag';to Eshoesg%teTQSVanFe ]ﬁ?%l fg\‘/]cglngelr mtq(%glrf Io?lg%m%%s gﬂ}sﬁlme equal
to or fdnget &&bh(ﬁ]pﬂ@i@ﬁ&éﬂ@:aﬁk&ﬁkﬁ eaehohavenpedddttien imabhging unit

first order |lag characteristics wwth a time constant
changegfthrting PRttt ARFPAGITPRTGRGSEHEr ACPPP stpdder than T4, but
if a spaqfel H}?éi:ea&le (amél{%ﬁ;bx:lgﬁ 31angflp§{¥sg§ %thntjr tgﬁl\ﬁg‘lﬁ' 0k rating

an inputted signal by one Sanpling period Ts and
limite@uiPputeaichgdt hthedelaymthpehgamalon anfiiistinguldiitackeninsa the time

second subtracter; an adder; an anplifier; a rating
constapf @k dfenpFcid \%%ﬁe%ﬁoa%l i fication signal outputted

(2nd mg{._ﬁ)éﬁattli@a@nﬁlrlnﬁlllgf is smaller than a preset rated
value, allows the anplification signal to pass

unchangs + i ation si gnal I's equal
t o cor= %‘ilz i - d val.ue,(Ofestricts a
signal val ue of t R a§rpllf|cat|on signal to the rated

100471vVahysc iy bhsh: @ldiewso# %eaHPééefrﬂtC§ﬁ\|7&&1%hgﬂ§lltﬁeo above system
pass; and an overconpensation inhibiting unit,

stabilthend idegiceubtheaeter subtracts a signal out putted from

t he _del utte rom
(1 Ererdhafnb e e R Yohall TugUhRbit err el Biante-
feeds audesdl tidighedby f&H eneenidh ttheqhddyt 8 de of the pass band
t he adder adds a signal outputted fromthe Ilimter and
frequephjeO§it@ﬁaﬂlu@9tl®mqne@ietfe|czghm héomiayeéiarscﬁji ttheapet-off frequency
ts a resul CI rcw
on the JL.I?V\P% glﬁencgll gna‘f oufscgut;%asg ?and ffrﬁguerbca/e ¥ %2 the time

rom on
constasarfra)lrlrngs@efén{aﬁ}amutarbdv@y&@um/tfmelsdgéa)é@dmsl fgRalcime constant
the second subtracter subtracts the signal outputted
for settigw the féd@émaﬁmnﬁqwtspgﬁamemﬁt@u@t‘@duﬁr@ﬁnlt’ k& is set as T2,
havi the first ord racterjisti.cs, and
the osgii i an FoRBLHTT TG Pt orice S1G SNE ARprPRbrs 283 o, che
gain it RRtadPl, fier vAUhd BLhBsed BE RULPYLyiQly theyadder dut as T3, and
the gain G and outputs a resulting product, and the
the vaggeiddtatneh Rvoefticdirenfexpy essiedspy dFordul anC( 01) is

set at a
14



val ue larger than 1, and the setting nunber a and the
gain G are set using the Fornmula (01) , Fornmula (02)
and Fornmula (03) , and if a state where the
signal value of the anplification signal is restricted

t othqefirgtetr \f‘%ﬂu&éhb%ll’(cﬁéaF%ﬁf} RGP HiNGePledfit iSRGBsPE g™
a.t i a 0 edet erm ned
Comput?:%lnosri ?&? tl ggh%eorigvggg%r%ﬁgg%% 2{1 inhibiting unit
chasges ohhefmhbmnmgag ifmreftiidef] thd tieput cigned| uputted to
smaller than T5, but if a state where the

the flafﬁtpiaitﬂpaa%qt@ﬁtéﬁl@r%OCbaM HriCHENGRRP CRFoRYH rhEo determine a

First Eg#ergg lj;glt er is reached, the overconpensation
|t| g unit returns t he cushioning tinme of the

| i pater oo Mixst[ rdeumabhenrtteeahg fodr vhd as}vuﬂ' I snanalT@putted to
Ca 2VT1T2 2-111172-i4T1-T2-¢c2-4T1-T2 - T1) ,
the flyotuggten CE?T@&@}“WH& EdRs i T ﬂn%tfantth%s pq' sEﬂtdetermlne a

second P¥ENLI @hyi5 @ system stabilizing device provided in a
di stri but| on ‘'system whi ch, when a power systemis
nostmtr,aqtsth@mee:@medfildetrhelmﬂ,erfrsrysttf@mflaﬁfd fiRsar apignal to

et abnormalltt Qccurs t he power system is cut off
eternipgf HB Pns%? * and to which a dispersed

gepei atd19Nc Rt Al r@Rd: ford @aEnAT ®yCORYESLiR®de to determine an
the system stabilizing device having a control unit,

ampllfan@ltlanp@malconverter whi ch perforns a converting
Sg%ﬂ e%I %g?n? :ng%re{t Ir{] arg%llnornolnp lq%?ot[‘hd%ng J}Igd%}%g%nined rated

value, 1€ ROV tBY ShEM FiScRObARlignd hascontudluayboh component, but when
the amplification signal is equal to or larger than the predetermined rated
value, restrict the amplification signal to the rated value, determine the
restricted signal as a fluctuation component, and output the determined
fluctuation component as a current command, and

if a state where a signal value of the amplification signal is restricted
to the rated value continues for a time equal te-or longer than a predetermined
constant time, change the time constant of the second filter to a value smaller
than T4, but if a state where the signal value of the amplification signal is
smaller than the rated value is reached, return the time constant of the second
filter to T4.
[0048] Another constitution of the present invention is a system stabilizing
device provided in a distribution system which, when a power system is normal,
is connected to the power system, and when an abnormality occurs in the power
system, is cut off from the power system, and to which a dispersed generation
plant and a load are connected,

thesystemstabilizingdevicehavingacontrolunit, andapower converter
which performs a converting action and an inverting action in accordance with
a gate signal fed from the control unit,

wherein when the power system is normal, the control unit

determines an active component of a system current and a reactive

component of the system current, the systemcurrent £lowing from the power system
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determ nes an active conponent of a system current and
a reactive conponent of the systemcurrent, the system
current flowng fromthe power systeminto the

di stribution system determ nes a fluctuation

into tRAYNHGHENPT IR GH&E n the active conponent of the

SY Sik €8 GeE eﬁtflgﬁt@agﬂoﬁséor{ﬂo%@ﬁ’el alconasletigcthd G chl o€ keomponent
and uses the fluctuation conponent as a current

of theceoystemd chorertthéyaet fivetcbhponenion detecting @apekniangsuses the
crace gt gt SABLAON, ETBONERLLTCLUEA 41, VIE L8ASK Yonponens
f 1 wetedtiined detestdaR@obkegkonsadindSaged Hﬁ ﬂl’Jeuﬁéddﬁtlkr@rd:omponent
conmponent as a current conmand for the reactive
of theceypfenengsrent by a sefepd HencHeEOm ARILAANACI arg, and uses the
fluctuagl noré:eolqt or(l)fntt ConVc:el,lrrtr tcé’lc;‘nﬁngg& dtﬁ rPeaa%telV'g component;
conponen 7 tRe Converter current, e converter
CUELetheaE BgrniifpUt dredct Ovardmpotigitt bedh tbomtte powsint and a
converter; and out puts the gate signal for
reactiyegeERING A O FIEERTVRIRRATRITERN F oF DY FRAVASE PY EUERAIdIRdAE inputted
to andwﬁu }n,lttgdafrdo%lvltﬂy &ﬂe@eé tege %rent conmand for
t active conponent an t acflve conponent of the
copvepltey titdlgaentigri ﬂc&fﬁedv&ﬂdg al sorenedeciagian for the active
current deviation for the reactive conponent, which i

IS
compongnge\WhAFD ot e CREERT toRe PEHITEN N JTHFERAL f SFgRE for the active
componEg@%&lhv&ecgém%e%p%ﬂgn{ Q? Er{%afz‘&h}éﬁ‘:tep@a??@m b zteI}% and also
converter current, to zero, and when the abnornal ity
reducmgcamsmemtt dn@vmwen Rystienreddie veordrohenni twhich is a deviation
eterm nes, froma systenvoltage of the distributi
bet‘“’ee&?&? SHFT SR ?‘?éflﬁ‘l:’i‘éﬂcf;?r&h@ ﬁSFCEhVM%E’an?"r FYLENR §e%?tltvﬁecompone“t
of the%éﬁx?éPt\éP'é@gs%n%ndt@QeQH'P'érIdee signal showi ng an
anplitude of the system voltage; det er m nes
a fhectiret pomogeiponertcursciudes pnwme,syfiterqueﬂ@ycontrol unit
signal hy a third fluctuation L ock
oo BB heR L EPUAT PR EoTGABRE: SRS S TPRRTS bty 2 Freauency
signalfBowdhg acﬁﬂeﬁﬁemﬁ'ﬁﬁa%ystem voltage aﬁ'ﬁlt&f %ﬂeﬁcuae signal showing
fluctuation conmponent included in the anplitude signal
an ampbytlaﬂef odr tie fSYGGPna‘tql@ﬁg@et ecting bl ock, and uses the
§C{:u1an‘1:1l on C 1o%scc§mp%lfllrer€nt 5“;3 éhe re ency signal
FVE con”ponen furtfier“deter i nes “the
by a tlrﬁ_(‘zﬁl Fﬁl&@%%@ﬁ%t@étﬁnﬁ%mveiﬁdﬂﬁs@élFchérﬁluaﬁdaﬁ:hﬁl component as
reactive conponent of the converter current, the
a currgphveampend ciat ent agfeiviegcPmanreréd to and out putted from
th o] r:..and S
S1 o BPGeSPL kb Elae B onponens ing BULPILch 3l fuce aignal
by a fe@npOAEHEtuatibsbddt®caife\Hlatk prandetyeerhehel ituaendn component
command for the active conponent and the active
as a CHpRPINEATITY (fRE ROIRACELE? SWPPRPRE/ to zero, and al so
r e?H?tr(ng ée{': H{lﬁgg tqgvgi@élv%ncctn%’o EH@ orfeé{: Icggverter current and
component, I's a deviati bet ween the current
the regofiv@ncorim@nhehbe f eA€tdoneecspenerdntanthd henveacin verrent being
conponent of the converter current, to zero, and

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
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when a cut-off frequency on a high frequency side of a
pass band frequency of the fluctuation detecting bl ock
is set to be fl, a time constant of a | ow pass filter

Tgl;«lgg{oll fcgl rﬁggg requ@t??ng ggggg%u%g%l s;tllr g%l%enca}/ss%and frequency
of the Q@@&Ed&dl@ﬂtdet@ctﬁqgsﬁiocﬁzslsas§t_et:5|b@9f1numﬁﬁe cg':hé’éiarfte&f &S ow-pass
a gain, a value obtained by multiplying T1 by a is set
filtert foh@oT8e ramoushiwbarndasi aeuseef Atf ramuendyi of dilyis |S|¢§ to be T1,
is set to be T5, one sanpling period is set to . be G
£ is sgfgaR 3% °§'8%“aastlé’“| PO ARGV fe St AT A §ts‘it&lf‘8urr‘%“}?er' is
set as hlgHEh UatL o 6t £GILNG Rh 0ckS, @3N hiaye: asEt kb 8k Thai AGhioning

first order |lag characteristics with a tine const ant
time sgf a3angidifragy tlﬂralemagspitn‘q‘q ﬂOﬂgT%harlacftaé\pnlsw @griod is set to

be Ts, 3ﬁc§| nﬁatstegais %I?B%v%ﬁ%e sarrp ai'Ys perolug h (ixrlc‘gl,galta)él rgi%tectlng
blocksOdd@Uhbira g Ehecslehay et $Ilg§ta|o,rdélr fllagSthadsateacddics @ith a time
second subtracter; an adder; an anplifier; a rati ng_
constapt gif T8¢ avhn@herm@mgahrfaﬁpng theradtenist itrdefdoepastelx /T5) Ts;
r fi at &
a delagatﬂumngglégpm%éJt g'}xg %’1 §§wt§tg|&oén%g%3ﬁgggé%lamg éjperlod Ts and
outputtifitd) angee] ayudtsivhen; EHEratﬁ'plhbtfnacaér fa]:] sscgmmbubts:aeqaaj an adder;

to or larger than the preset rated value, restricts_ a
an amp&ibhed) AL ITHESAMBLFRI CREP G §T“@+Faqlcta61?1hélﬁaf‘bd’utputted

from tﬁ/eaén\{ﬁléggr Eg%ﬂaﬁ.épﬂ\ﬁar{ Qﬁrég&l faftlegaztallgg éhg&?é tllié)ampllflcatlon
pass; and an overconpensation inhibiting unit
mgnaltth:epés sr@tchaubéd abtewhaubte agdlisi facstgasmblmlpm é@chlf troor larger
e delay circuit from.a signal outﬁutted fromt

than tff? H’%eeﬁe’:rfﬁ\?ieﬂdatlﬂ%' FeeisticoP GesrlgPéb VB4t 8t 8P FE‘PJch%lcatlon signal
to theaﬂgté‘o?%g?iu@ an@s%éﬂ ng1 &id fraeengs ittt e d kML Lr to pass; and an
t he adder adds a signal outputted fromthe limter and
overcomhen%qtgnal imutpettedifitom t he delay circuit, and
c Iguts aresulti
e

5 5T e ST s SO U BACE YT ORPL RETRUGS By g RE delay cireuit

froma SYFRL RS P& o he 8NGO HHPURE thei 8] AYRE 184 8RR acteristics,
the second subtracter subtracts the signal outputted

and fepdpm trdssudtider M Edararive &9 ginal l@m?ﬁ}tted fromthe

filter in theflrst order anac erlstlcs

out pit Y 8341 1 vt B EREeS S PR TR ) SR B signan
outputtb@ &gl thé efe1ayl tipldies dhe caubptl aoﬁ:et.;\hﬁ‘_l&h@dgﬁm,by

the gain G and outputs a resulting product, and

t héhgaialag ¢oraet delaan Brdistpedy ovabueted fEcB dihej Agder by one

oor QT 10 SEb VPLAB OIS (09t (e

)] /t['la(s-re:l:ona@LMtZ]actéhﬂ@ubtracts thé fsignsal alu@ pubese fitbe the adder
signal value of the anplification signal is restricted

from thy gimmadapeePurartdel 1P the Fdfterghavimot &ke doftineede T apd

charac@eﬂ.g@.cgquﬂld O%tg{lté %ngggu]!él% é‘lﬁe%%%%gr{g Q:%g amplifier,
constant tine e overconpensation inhirbiting unit
chahgesnpiiheieti sl ompnigst tiee cokpthefl the teerdet aoya thal geein G, and
smaller than T5, but if a state where the

outputgnd| 1St 5t 1P P TERGRH a;B‘Ssses unchanged t hr ough t he

rathpg,ddim | 3oL F h? S QUELEOMWERSAIQN 01 is set at
i nhi gl tslcrllg %ﬁllon éo% u@%sg he ceu$%| oni ngwtl nme o Hwe te setata
value llhf@dxeﬁ:hbﬁ 5anfi4the satharmphugsdr forand ahe ayain- ¢ Tire set using
),j(TZ T1)2 +4Q&, T1. T2
the Formula 1), Formula (02) and Formula (03), and
if a state where the signal value of the amplification signal is
restricted to the rated value by the rating limiter continues for a time equal

toor longer than a predetermined constant time, the overcompensation inhibiting
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2T1. G [0050] Another constitution of the present

invention is the above system stabilizing device,

wherein in each of the first to fourth fluctuation

tectln the.cut-off frequenc
i SRS % Pl octine of To BEThtnd FRSRaRA Lot then T
but 1fta|'kﬁ:aftleu&feﬁaﬁ:h@ Amgetl £Cdatign bl 6K passsetunafahded th@ubhiRe rating
~_constant for noise renoval with a value of 1/f1 is set =
limitemisTreaghied, FHeiIUCAFPBRPIEaEE P PRl t1ng UBEE rakuys fifecushioning
Ln er i.5 set as a, the gainis set as G the

time éikhe %gpggge% 6% multiplying Ti by ais set as T3,
[3rd rdt@enasiia0nEogniliazg set at the arbitraryti mei ssetasTb,

the one sanpljngperiodis set as Ts, and the limting

val ue i%lseﬁT s X, and the first to fourth

fluEtn tecting bl ocks each-perf ot%h conput ati ons

Wi th useVorT Eonputlng prograns to carry out

first q§r—L, = : e input signal inputted

to &he T aaENS s de g—bl ock,. w tth2a tine

constant as T3 3T&etern1ne a filter signal,

subtract the delayed signal fromthe filter S|gnal to

deke&nLdEEaEEﬁrst subtraction signal.. (03) per f or m

a I|n1tT%ga6Herat|on on the first subtraction signa

limting characteristics defi

10049 QL ATERPRE A" PR giial e BERF e TIL G RGP VAN Phpi)izins

deVLCQEL:@RYﬁQdSirgQailstthgﬁilefnnéfbe:eﬁnﬂrﬁ@m QR §F9Q@f system is normal,
delay the addition signal by the one sanpling period

is corfiected ftorthe hewgelsayeehn,spghahen an abnormality occurs in the power

system, is cut off from the power system, and to which a dispersed generation

plant and a load are connected,

thesystemstabilizingdevicehavingacontrolunit, andapower converter
which performs a converting action and an inverting action in accordance with
a gate signal fed from the control unit,

wherein when the power system is normal, the control unit

determines an active component of a system current and a reactive
component of the system current, the system 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
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subtract the addition signal fromthe filter signal to
determ ne a second subtraction signal, and
mul tiply the second subtraction signal by the gain G
reduc:Ln% Q%B?F%Qﬁe@{‘a&'&' f(gf Qﬁé r%gcwg‘J[vganQJ)m% nent, whicmesna deviation
he anplification signal Is sma an a
betweqmﬁhkﬂuﬂrﬁhﬂedmm&miﬁbnmﬁdhﬂacd9®£témpmaehhGnaﬂbéEéh@ﬁﬂﬂdﬁbmponent
nal as a fluctuation conponent, but when the
of th%a PY$5EAt FORFitgnEP 5% g2 to or larger than the
pr egehefd %%ﬁoﬁﬁ‘éﬁ@y@!:&?ps Eﬁst':'l{é %Ewépesy%@}n' f'&kféa'i:bf?{‘rol unit
signal to the rated value, determ ne the restricted
S|ghabrmmna§,ﬁkumauabtemvminmgenémhedamkaMmtpumsy$nem,afrequency
rn1negmihuctuat|on conponent as a current comman

signal, ﬂa)%vlng a ch%ogttg.Fesy rpgo%‘t%gie a@ﬁfnﬂjeltdlld tsr}gnal showing
an ampARPLid igFathonssicgRalolsgeestricted to the rated val ue

continues fora time equal to or |onger than a

pr@@é?emxna$ed ﬁkma$uarmon:pn@pongharxﬁyhuhedcushhenﬁrﬁguency signal

f l[imter to than T5, . but |

oy 2 B £ g o PRGoSr P S e Do Eh & "aripl PR B Tofomeonent ac
a curr®hgNédmrapaSred l@r athar Bepsained value is reached,

return the cushioning tinme of the limter to T5.

Ef detesmigfest Al liugheat ion cpoBtht Accdudeagnt bhe eplitude signal

rese ntion, the system stabilizin
by a fg 1§h32u8€#§§§ﬁ§a?é%ﬁft68 %' FL ?ﬁ% 3 %ﬁn%ﬁgcgf%ﬁ$uamhon component
as a cﬁﬂﬂﬁexdtﬁk@fﬁh@zﬁh Vi ug ﬂéadtﬂeesd’&tpaﬂéﬁﬁl,”ent or the

detected val ue of the systemvoltage is about to

dedPehae; dPeRAbAcR Evnefblveorosiogaar fnphe ﬁpea@#w fgrrent and

for ion _dete

the re E v% PF%OVM&IP c{% %Egctliorn%%%? curren% xc_ltu% 5 rea(ﬁr cur%ent being
inputteapaﬁlamaroﬁmnhﬂiearfuﬁﬁfmhaepo@erlaoﬁﬁkktdrtcaﬂdwe

alternating current output side of a power converter

(i RVEPTET I Bt aé‘ifn%lof%rrrﬁ%‘%ur?l&g putEEeps|degdation for the active
compon@H%PLwhH%g Ig %rndgbf i %ekggween the curremtgoﬁngﬁdpfcféetﬂg active

i nvention, feedb back control 1's exercised or signa
componanplamﬁltd@taMWeSCqmrofnenﬂed et bornvelriier fdudeentat it6reero, and also

det ecti ng bl ock, whereby the above decrease is
redu”&%r‘?péﬁ%’éecr%dd?‘ﬁ'ratl?ﬂufé’r Mer82f s VRo-HERaPbr §éch is|a deviation

betweeﬁrfﬁbctﬂrf"ént @er;alﬂ@ OYIthE r}teaggfx%céoqm)oﬁéﬁg Qﬁd gﬁé ?&;étﬂge component

the current fed out fromthe system stabilizing device
of thet gonttvertdr stuyrndeuti otr sAesbemndnanel y, the out put current
out putted fromthe pover converter, filtered by the

fi FEEP = EPFcUit trshgPEhaR 20eAl ToatudnsYiide g sthassRang f requency

of the $YS&€MciDeeELbElIRSS1o K AbLE: egnErAl a@@lrﬁ@eén@yantthﬁf a low-pass
system stabilizing device can be ensur ed. [ 005

fllterFinq heise rfmeved Woach flkacd wattoff éX@Q&ﬁﬂEYt¢ﬁEfﬂaI$ FgL @ be T1,

. ensating action can be inhibited fromtaking
¢ is ﬁﬁta ®,2MaRdc ﬁE&ﬁBchﬁﬁiﬁﬁéﬁPﬁ nPblfrﬁfﬁmaﬁeﬁts%ﬁﬁﬁP%rﬁumber' G is

set as £h09) HY- U ébt%@ﬁeggy%QY%ﬂﬁngTﬁw Hel N usebe 13, a cushioning
wasteful l'y. Brief DeScription of e Draw ngs
time set at an arbitrary time is set to be T5, one sampling period is set to
be Ts, and X issetasalimitingvalue, the first to fourth fluctuationdetecting
blocks each have a filter having first order lag characteristics with a time
constant of T3; a limiter having limiting characteristicsdefinedas = (X /T5)Ts;
a delay circuit for delaying an inputted signal by one sampling period Ts and
outputting the delayed signal; a first subtracter; a second subtracter; an adder;

an amplifier; a rating limiter which, when an amplification signal outputted

fromthe amplifier is smaller than a preset rated value, allows the amplification
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[0053][Fig. 1] is a circuit diagramshow ng a
fluctuation detecting bl ock according to Enbodi nent 1
of the present invention. [Fig. 2] is a
c f t 0
stana B e PR S el e G o S SR B L B0 or navcer
than t[xergssetsx(aet)edtv@la(ac)c]es*afz&tehaaxmutae Wiagtié © £ charafugl sfiowitign signal
current characteristics when Enbodi ment 2 was used.

to the EREEd ZPIRS 4P FPERiAt 18FgranPEHOv RGS 207 IFAERtticoRRss and an

overcdl@bREL G th@fﬂﬁt@ﬁgoﬁrﬁtng to Enbodi ment 4 of the
present invention. [Figs. 5(a) to 5(c)] are

chamactiest stibtrattartssibs howsrgs iounel et pehiegdattrtstdedsy circuit
nbodj nent 4 was . used. . . [Figs. 6(a) to .
£roma B B K eV et | B LTS ERGH Wy BV peFoceristics,
and f2lar aCiRnh slhgsiiWheReitd @gdcid ughyadd on exceeding the
rating occurred while Enbodi ment 2 was used.

[ Fitge. adc(e;) atigs 7 e)ipnat eouthat et drpst e dhaiter shdwihg signal

teristic d fluctuation
outpu R B & A, Phe B uP oG URITS TRSH! R Has
us@the delay circuit| BélhysBlné Sign6i rditblit eagE3M 9hoOWlaE by one
a fluctuation detecting block according to Enbodi nent

sampliggopexips BFestnst obhwet itba. delayed signallFigs. 9(a) to

9( h cteristic,.chart shovvln current

oheh P RUASRELE 6o ERAL P Y BB erom e caser
from thEi gignkQ] otiSpuktedr €t tEieagt d@rs howi Mg taeffmttuata@n lag

detecting bl ock according to Enbodi nent 7 of the
characﬁpég%qfﬁcsl, nq@htqu@ﬁuts a resultlr{gppggferfilea) tg d:hflexégljllfler,

ar q:h(éhgrtl[ qf?éf %ﬁlﬁ{%ﬁog& ms\r%)[lg océjrtggrg ajer by the gain G, and

characteristics whe was use
outputs a resulting product, and

the gain G is set at an arbitrary value, the setting number a is set
using Formula (04), and the oscillation coefficient { is set at { = [Tl* «
+(T2/@)]/(2(T1+T2)"?], and

i1f a state where the signal value of the amplification signal is
restricted to the rated value by the rating limiter continues for a time equal
toor longer than a predetermined constant time, the overcompensation inhibiting
unit changes the cushioning time of the limiter to a value smaller than TS5,
but if a state where the amplification signal passes unchanged through the rating
limiter is reached, the overcompensation inhibiting unit returns the cushioning
time of the limiter to T5:

[4th mathematical formula]

—(T2-T1)++/(T2-T1)2 +4G2-T1-T2
2T1-G

[0050] Another constitution of the present invention is the above system
stabilizing device, wherein

in each of the first to fourth fluctuation detecting blocks,

the cut-off frequency on the high frequency side of the pass band
frequency of the fluctuation detecting block is set as fl, the time constant

for noise removal with a value of 1/f1 is set as Tl, the oscillation coefficient
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[Fig. 12] is a circuit diagramshow ng a fluctuation
detecting bl ock according to Enbodi nent 8 of the
present invention. [Fig. 13] is acircuit
1o secSh 8 OB L YO 08T SCLLTA! 08Ky . the vanue
obtairledl g muld{@)ying 14G5) b ak&Lhas act efnisSthsh LdahStime set at the
. show ng current characteristics when Enbodi mrent 9 was ==
arbitrnaggfime is se[tlgsg'l_'S,list]e PrE sAMPlARGPErEFhET éa“; 3fiT§pn and the limiting
value Jis@ é@rgsst;pvmap% amcrogrid. [Fig. 16] is a circuit
configurati’on di agram showing the nmicro grid equi pped
W ttheafsyst em statinl ifzudigiattevh cdetecting blockf Féaph béfform
is.acircuit di%gran1shomﬁn9 a control unit of the
COMPULEL L PN "SH-JbFF§ ATnGOBRRA IS, PTograns Lo [ Fig 18] is a
Ci ru- diagram $hawt ng A CONVERL T ANahe fHpck VAL QA inputted to
detecting bl ock. Mdde for Carrying Qut the Invention
the flu@OSAjioA dedectfiog khrakyi withoat tidme cpnesarit asnVantticodetermine a
£ wi |l be described in detail based on enbodi nents of
tlten Ru9%%venti on. Enmbodinent | [0055] Fig. 1 shows a
fl uebyal Hohd gt eLtddng JHa0Ck A naCGAdi REh o1 ERRREEMRIMe 2 First
1 of the present invention. The fluctuation detecting
subtragtoek sBQnks, applied to the fluctuation detecting
bl ocks 105, .106,, 123, 124 (see Fig.. 17) incorporated
E5 ERE Goht POt o5 Lt Phant e ah SEAGRF STy onal by the
limiti‘f’lﬁvélf?ae.caggefi:‘_&%c@ @efllﬂ@)i af[ O.@&]’Tﬁsfsc'tﬂevﬁéﬂe@mfhg-a limit signal,
the fluctuation detecting bl ock 60 is conposed ofa
| ovdgass fihitesignal anflgwepdskayied sianagoto gesghrimgeperaddition
Sigmﬂﬁs, a feedback circuit 64, an adder 65, and a rating
i miter 66. The pass band frequency of the
fl vet Hatirenadeiwehi Agy106% R bSe GehBLIAN@ErbYd Ts to form the
filtering characteristics required of the respective
delayef] gEqnifdti on detecting bl ocks 105, 106, 123, 124. The

Cmsth:Eaétr %ﬂgegl&%ié:%gntgggn@lgprgn[ %ﬂgeﬁ‘ﬁ%ersggﬁeﬂ_f {chgc?etermine a

determ ned pass frequency 1s set to be
secondC Htbofdcti bR uigymay , oand he | ow frequency side of the

det er m ned Eass band frequency is set to be f2, the ,
ti FElbomist At SCEOPRSUPERR PaSs $19PdrPBthpgiaifof s determine an

Lieiemoval Wyhiy a cut-off frequency of fl is set to be
ampj'%i, andsﬁge time constant of the |ow pass filter 62

fcnwhsetdﬁengm@lﬂfibhptﬁﬂJ&ﬁbgﬂﬂ.det&mﬁﬂham tharea pdhBeermined rated
value,cé'lett-eor];ng.né I;:Egl:!:l?n?ag)l/filcSatfi%h sli%ngletastaofl?sctzza'tion component, but when
the amplification signal is equal to or larger than the predetermined rated
value, restrict the amplification signal to the rated value, determine the
restricted signal as a fluctuation component, and output the determined
fluctuation component as a current command, and

if a state where a signal value of the amplification signal is restricted

to the rated value continues for a time equal to or longer than a predetermined
constant time, change the cushioning time of the limiter to a value smaller
than T5, but if a state where the signal value of the amplification signal is
smaller than the rated value is reached, return the cushioning time of the limiter
to T5.

Effects of the invention

[0051] According to the present invention, the system stabilizing device
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[0057] Thel owpass filter 61 is a
filterhavingfirstorder |agcharacteristics, whose tine
constant is set to be the time constant Ti determ ned

I f

ouepuy Lok DGR s . [ 2 Bl P B retiony yhenchiraiegrgg velue of
the systhar agtreht st itas de Wa@ Wall € 0 € ONS E pdten W 1sate i ® abeut tredecrease,

time constant T2 determ ned for the Pur pose of setting
feedbét%c?rittds@lf%tf s&@fl%taimﬁblprq%tla%tlisoﬂ%r ormed w1th1wté‘ﬁ fldctuation
detecti®GELYsAG an input signal and a feedback signal fed

back through the feedback circuit 64, both filters 61

andseﬁzéralllj,l zefiheirr cfrddier ( ognpobad act er reddtes, ta capacitor and

filter the m(gut Si naI and the feedback signal.

3 trangHuTegpof 28Rgn AP tP% tHEPREL PY S TSREGHERE® PLTF Of @ PRger converter
(:anelst)ég) em WHaeento 'Jmotot:‘ﬁ i l{:}%ﬁtsga&dl(%@gge&%it@gd bt Q&K RO inverter.
is the fluctuation detecting block 105, is the
r eabtthveh&:@urpeﬂemlntrslqtmn th@o@yskeqnm:mpftem exér@tsed or signal
uctuation detec Is . the fluctuati
ampll%é“taét:?? ng 51 ogkK" %”qt%l ‘Ft?eflr‘tcé"&ﬁ‘éh%@d%?*’g%%ngr—bﬁofkt f{gereby the
above fieé@alé@tﬂsoébn{ﬂ)%hggﬁécngoxbl oﬁllﬁqﬁotﬂe%etlréené hé‘&i ¥8lis8R PI amplifier,
detecting block 123, or is t he anplitude signal L if
or thet herfdnictetadton Metfect fetpchling KheOcusrenitef ¢4 wet ultdmophe system
stabllqeztlrel(:t erlzq %l go kth élsé Q %l.oThe grkr%,t rna(r:nte tgh OUt Q%lft current
5bt af ned y°sUbt A2t | g an’ ou |gna
outputItIéa hQWr PRS vtk t @nve2t & ¥ 0M afe ruat Eytthel gﬂﬁdexof:ltdmt, and then
| owpass filter 61. The signal outputted from
sent ouRe stk @aétetb‘ESOPsSsteamba@RVtW&ghSt EabeR@baEROL actions by
0 and added to he | signal by the adder
the Syéger%\/\%terbeg fEerd taﬁee’lgﬁn%é}ns%l np lJt[%e "to the | ow pass
(00521f i ItwettBeH1,if6he 10061 U aBt L) byceddietBelltataa pra 63mpensating
outputs a fluctuation conponent si gnal included in the
action ggyybedingall tebIHdH ERkiePiaSdbk DS PgHAF hagIpdénto the direct
currerﬁdgﬁgr J_[%Ogglt-r Insb%dﬁjz?etx}é?ttch&’rkr%?lnpgwtuséagwnﬂtmﬁﬁl%ye
curren ommand Ire or the active conponent
i S Eﬂiefflbem:truptim dfOIEp@I’IBﬁiw:Lﬁést he active conponent
of the systemcurrent if the fluctuation detectin

| sd
(00531 JER960 )i &5t heSIFFUEt THEPE/T FEPBERY ﬁgfblll%tdif’ti% dgtgcting block
accorchlﬂs CUrH@RL: gotemande | ndf ¢, 0L, d Re ERaG)H . ve conmponent
which is the fluctuati on conponent of the reactive
confpuogent] lisqga afirthet siistean sbowimnta ffudthetion detecting block
fluctuation detecting block 60 is the fl uctuat| on

accorqilpett iMYOBLBTK ToBT T PRESTHT rERE Tiimand i "ed for

t he[ E@%E' Vﬁ aQOHQO@ t] \A@é C&a‘r%c{:m ftlJ.HC&'tJ&ﬁ_ItlsO@hOWJ.ng current
component of the frequency signal if the fluctuation

charagtet eetiqasg whencknb®dingntt e whs utﬁetglatl on detecting bl ock

123, .or js.the current command |ref r th reacti
corSaRert di S e EhPPAEE FHETOIE oRPUTUE 16F (Eccing block

accorc@?@l td uE® o8t ra 4Lofftﬁeh%rfa!;é&9tt yatbongdet ecting bl ock
60 is the fluctuation detecting block 124. [0061] Such
a flFies uaiGaOnt@ow:tmeﬁre sitgrabte i ssarpeadd ghewing current
%rl age th o qtlng Ilntter 66. Thus, the upper
it value an kﬂome? gSVEISde of its S|gnal val ue
(cqmzrgad v@hue) @(es )l bt tadrherdhechat ehal UBowidydcurrent
t hen out putt ed. [0062] I n Enbodi nment 1, the feedback
chara%ﬁghatiﬁedh@a@k 1pgd tHact eetdivacRxedaddnpt Lty redire opontsed while
Embodi nth; ganyerter current Lin,. Thus, the addition of
Jfﬁe feedback” Signal to the |nput S|gnal i s equival ent
t o [trhgs addizl)i @8 Dfe)tjhers& NLELESriGHR E et adt¥P shO&wile current
i nput signal. [0063] As described above, the system
characdeabstics ngenévileed 20 utpeslioncorsradies P® rabkes osewered while
Embmhggnpeps%tlgg Even if the detected val ue of the system
Fent" d%rlng the systeminterconnected run, or
the detected val ue of the systemvoltage Vs durlng t he
sel f-supporting run decreases, therefore, the feedback
signal corresponding to the AC output current lrnvis
added to the input signal in the present enbodi nent.

chara



[0064] Thetransfer functionofthe
fluctuationdetectingbl ock 60 of Enbodi nent 1 shown in
Fig. 1 is represented by Expression (1) indicated

bel [Cg\/_lng EQ(]p §S§|cq|}cﬁlg‘2 cil%g@arges'?l%&ﬂg %XEi ééi(a(%goﬁqget@cting block

| ag ellenent. [5th mathematical tormnulas] s(T2
accorqiingsTd )Enflo¢si@)t §( $2-dHe présemtl Thditlice2+s+ T1T2 T1T1

1 , +%coo + coqQ2 [0065] As seen fromthe
ExpFéd8i on'q 152 1 e It PARSTETFRICHSToR Ofaktfeshowing current

charadctleQQEﬂs@é Qﬁequgn%ti!lﬂgmpl@‘%gs a.QseQian be reSOl Ved I nto a
derivative elenent, a gain elenent, and a | ag el enent.

A ddrparlitdons @f ctltreucto@ietqr@mesttcerlo{; & hitud¢tagtebenmtect ing block

SSi O t he elenment in the
aCC““féxBr‘eEégﬁrm%ﬁg %nt ﬁg 8§8T5‘T at PO 'cS8tficient C =
(T]{/FI§§ 1/12. (4 096611 %' NCE&rd RBathdR G9RSE AMHarth él«?ow@nlg current
time const ant for noise renoval, it has a very snal

Charac\?&FH%thFhéh@n rRbeghsennt’ ¥2s usiedt he ot her hand, is a
[ﬁ‘tlga{l? a{g a]c glrlichattt rtarl?lesk}owqggifor dcegute op%e&gfztlng block

S normnma

accord\iﬁb ueo tEﬁh@BdlIﬁ@"It af ot hfhet bABs&ANS hadW £ 1 bin.. T_hUS T2>>T1
hol ds. _ Since T2>>T1, the oscillation .
codfffeilent 1Tai sleavaltl @ragrharshpyiag 4 Abicatagdopydetecting block

accord génﬁ %m(ogglime{ﬁg; EI %h%ﬁtgfégee Chgxrféan Leristics are
at or t I Ca or nu é)]n

[Figs. 14/( to 14(d) ] are characteristic charts showing current
characteristics when Embodiment 9 was used.

[Fig. 15] is a circuit configuration diagram showing a micro grid.

[Fig. 16] is a circuit configuration diagram showing the micro grid
equipped with a system stabilizing device.

[Fig. 17] is a circuit diagram showing a control unit of the system
stabilizing device.

[Fig. 18] is a circuit diagram showing a conventional fluctuation
detecting block.

Mode for Carrying Out the Invention
[0054] A mode for carrying out the present invention will be described in
detail based on embodiments of the invention.

Embodiment 1
[0055] Fig. 1 shows a fluctuation detecting block 60 according to Embodiment
1 of the present invention. The fluctuation detecting block 60 is applied to
the fluctuation detecting blocks 105, 106, 123, 124 (see Fig. 17) incorporated
into the control unit 21 of the system stabilizing device 20 (see Fig. 16).
[0056] As shown in Fig. 1, the fluctuation detecting block 60 is composed
of a low-pass filter 61, a low-pass filter 62, a subtracter 63, a feedback circuit
64, an adder 65, and a rating limiter 66.

The pass band frequency of the fluctuation detecting block 60 is

determined by filtering characteristics required of the respective fluctuation

detectingblocks 105, 106, 123, 124. The cut-off frequency on the high frequency
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C = .1111<<1 T2 Enbodinment 2 [0067] Fig. 2 shows a
fluctuation detecting block 70 according to Enbodi nent
2 of the present invention. The fluctuation detecting

side opltgg l&ezgmﬁﬁle@ s'sec%ntiofrte Gl Ifléy.% HQ{ ltg%edﬁ:[,e&jié ngt—ofé frequency
bl ocks 105, 106, 123, 12 see Fig. 17) 1ncorporate

on thej h¢w firkeueront sbdle Wi th Heoériinedsystsehusd dyehihignayg is set to be

device 20 (see Fig. 16). , The fluctuation .
£2, thaé%%tcmat%}to%% thd laf“-?ré?‘%ameeﬁt“zf%nam RPPONAEnEhth @ cut-off
frequedBytdye £l | et batd0P. dgt egld Rfe RliQek-RQcoht BFOOAL MBRLpdss filter
and represents a solution to the problem of Enbodi nent
62 forlsettanelghe fhetprobbredetdctionheinehartactecistafést myomency is £2,
. to§ciII%Eory. [0068] As shown in Fig. 2, the
s set FOcktation detecting block 70 is composed of a
(005711 ownpass-pddstran tdde1 8sh e PASSfihl EeFst/dsac? 19URhEASE &Iristics,
73, an anplifier 74, and a rating limter 75.
whose THee parsy-aband fatetuenadyreofineheonfstant fatdepnrudtestfdnghe purpose
of noilbogk 7Q.is determned by filtering characteristics
reqU|re§ of the respective fluctuation detecting
bl @ekS ol O sskbred@3isd 241t HE rof S+ JFRGURBCHa O teristics,
t he high frequency side of the determ ned pass band
whose §¥meqe@tpnF o sswat tobpdheltinemonstieniol? deiteguirrsyfopihhe purpose
ne | c i de_of _the determ ned pass band
of set%rbg%utg‘\ﬁgc%&?%%ggt M?%é%én?fi%%élagfcﬁ%s'const ant of the
| owhpAasechivimy ad Inbot s16hsE ah@mYaddosickhs yraut faf back through
frequency of fl is set to be Ti, and the time constant
the fegfbagle cREFFadd  fPPtefiFoernflsand jfeguthblidq Ghebatiidiering
d.Qn. ti e . - of .f e j i s. set
characfErEEHLNed 1T bARE chithe Ugns LEAMARARY febdbin B350,
valthe impptesiented shyhdacnita coipotamtbes des ahiebgtstem current if
| ater, and the foll ow ng paraneters are set based

the FIRGACHAD SPEeStMaxobookra0 L oTohe FLEGOEST OTIHEItGR: pa elock 105, is

the regéﬂitv%rcgrﬁlpohén_@ Isy of the system current if the fluctuation detecting
filterhavingfirstorderlagcharacteristics, whose tine

block cOnst @ flsctsettibo degethind bireclc 006t ant tHS frieeddyneignal F if
constant T3 is a value obtained by multiplyi

th
the LETTHECIGN SERAE SIS, DU RO Hits ho SAUCIRHAA AP RFoF b1 q RaocK 123, or

is the SRS 8e 9f gMOI S5 ERIBY R bulY obh REL SQLitiyHE oRUEBESS tBre fluctuation
The I owpass filter 72 is a filterhaving first order

detectfing Wivakaki%eri stics , whose tinme constant is set to be
T4. The tjnme _caonstant T4 is a val ue

the ti consta
100581 it TR BSF Sy UIOHGT o o T OTSEIRES P2, SURT AT RAY » output
signalbeeBndabarpised: f i ther i ROSA Pt SeLLANG et B tbRBpass filter

o for detecting fluctuations, by the setting nunber a.

The signal outputted from the subtracter 63 is fed back through the
feedback circuit 64, and added to the input signal by the adder 65, whereafter
the sum is inputted to the low-pass filters 61, 62.

[C059] = Eventually, the subtracter 63 outputs a fluctuation component signal
included in the input signal to which the feedback signal has been added.

[0060] This fluctuation component signal is the current command I,erq fOr the
active component which is the fluctuation component of the active component
Isqof the system current if the fluctuation detectingblock 60 is the fluctuation

detecting block 105, is the current command I,.rq fOr the reactive component

which is the fluctuation component of the reactive component Isq of the system
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When receiving an input signal, both filters 71 and 72
utilize their filtering characteristics to filter the

i nput signal. The input signal is the active
of i | o)
e R NG ek 0 15 F BT Gt at £ o 38U BELT 8 B ock Lok

106, islfHs cirsehbeoheatt I Vg foempenreht vé sefpafent haisysteme fluctuation
current if the fluctuati on detecti ng block 70 is t
t

. > the .
componeRfy G uBY SAeEERTEYt PHPA BAE 108, T1PsTedie oy GRSty Plock 60 1s
the f1§+t91;ac'iog_ aJteg@ﬁné'&%&ua{éﬁnoge{se%n&lqleqekczr&\a!né the for the

uctuation detecting block 123; or 1s the anplitude
reactigé goapoleritf whireh 1§ whkuriiiconadietirectnmrgebt adkti® amplithele signal

, fluctuation detecting_block 124, J{6*110070 . The _
L Lf the, PR BOME GG ANT BLAC PR gl CspTHITHEA YR SaETHEE Hgck 121-
[0061] @NsQEH RYL w8t @BlonWonbBReh Ok PASS: bl RItc€d affﬁ:@F}pﬁgsage through
out put signal of the |ow pass filter 71. [0071] The
the rasutyt Lamiterr ¥8. olhpsi sha fhnect Uatitomatwnmpodehtwesi girpit value of
, .included in the inpuyt signal. . If th
its SigRel PALET ol TBEBRLIHIGobI Tk L7BL TS CRTHT JRTaaLTRtHe and then
outputf€i ecting block 105, the fluctuation conponent signal
is the current command 'real for the active conponent
[0062] whig Empgditmntf 1 udhadidedhacihnpomenfedfoathévagh¢ Feedback circuit
conmponent | sd of the system current. the.. .
64 o BIENET 1S ASLEEL 11 WRGCR 170 | SnEhe Pt PORE Lty Bhene eeaback
signal det@elinatigekl 10@qut g dnluet tial 40 tE oNRENERIcHiveRBér current
Is the current command irefq for the reactive
Inw tocHmpdénent sitgineh-is the fluctuati on conponent of the
reactjve co nent l.sqg_of. the ent on1
00631 { PSR ERN  pTore SiL PSP 20 Gghtf convertes
22) makiet@Gicrngmipkaskt b3, #vha {1 ticd vatdarRIcRMPeneNthSkgsadm current
is the current command Irefd for the active conponent
Is durifg &he isystre-Fteccaarsedcoifpofieiteofteterd ofr Eyenely the system
ianal _F. t f ' i b [
oL tag g e e T b ook 104 R T ush Lt g oo Beedback
signal coapesestdiaggitathée acthapotrduentenc appaidaddef goftore tdpmt signal
, reacti ve conponent which is the fluctuation conponent
in the prepppt SABPIATFAAE -siGRAPIIN g0 73] TALVS FECERARS of complemented
by theCOIRPNENRTs§jgral outputted fromthe subtracter 73 is
anplifiedbythe anplifier 74 . The gainCGof this
anpt idf resul?4 eeeravaltbeepprsessed by deorauta ifMhe detpected value
descri bed | ater. Further, the fluctuati on
of the SYFHERSHE TSP CanpiS FPEFSY TH CafipI i BYSHAF gltage Vs, the
controPLgchitbﬁgdoiaft'h@rsmaggak;irlriggga dhectatd nGel smgky, 75.
Thus, the upper Timt value and lower limt val ue of
i t nsidqgnalowvaltber commantedatveaise arkl kinpli®icert oot e current

rated val ue, and then outputted._[0073] In Enbodi. pent .
detectyf hEiio¥ BelE 1 HiF CORPOHERE SIGHAT 6 BHTH T pyeing device
20 to trReqAMiblit 86n E4staRdnbhiel BT [du@PusiGR@bnt Sutputted from the

outputted as the current conmand 1"fd for the active

power cayveohent22or fikeeredr berithecbidteydcirefiti £or aridethen sent out to

.reactive conponent. As descri bed above, the
the dl%‘i/@%élﬁ]l%lf aslé’l'rlgl%f'3 |£% devi ce 20 (power converter 22)

[0064] MBKESt ROWEE r EOAPENSA i 1R £ 1E¥ et ifonliBec detRul1ed k alod@nbodiment
of the systemcurrent Is during the

1 showrsym Féen iLrterewmreated by Frpress idre (Heiedi@deddiedevof Expression

(2) ist he System vol tage \é(%rdurliangewnclee stel f-supporting run
deci éases, “Pher et ot e "t he °gbove decrease is

[5th m&eHEenent edrhy1apl i fication by the anplifier 74.
This is because the signal obtained by anplifying the
fluctuati enTeemmonent signal by the anplifier 74 is
ouf puttef Assthe LU enty command 1"fti for the active
conponent or the current command Infg for the reactive
conponent . As a result, even in the presence
of a decrease in the detectéd val ue of the system
current Is or the detected value of the systemvoltage
Vs, the control actions of the system stabilizing

P~ o~




[0074] The characteristics of the fluctuation
detecting block 70 will now be expl ai ned.

The transfer function of the fluctuation detecting

bl ock 70 is represented by Expression (4) indicated
bel_ow. TZ4 MRl mat hemat1 cal fornula] s,.(-T2 -Tla) cx
(|;S% anei+d?2), 2TG{ T21Tla 4 TITIT2 Tla+- s2+a s+l
T1T2 TiT2 [0O ] JPe, 0SgiF] ation coefficient C of the
lag el enent in the ExpreSS|on (4) is expressed by
Formul a, (5) indicated below. If this parameter is

de SFgﬁed—as—{>1 in the Formula.(5), (2)he
cha¥ac@eft i cs of the fluctuation det ecting bl ock 70

ren il ) ,
[0065]a %ssggng§gmthg£§%9gssion(1),thetransferfunctionofthefluctuatlon

detecting block 60 can be resolved into a derivative element, a gain element,
and a lag element. A comparison of the coefficients of the lag element in the
Expression (1) and the lag element in the Expression (2) shows an oscillation
coefficient { = (T1/T2)2.
[0066] Since the time constant Tl is a time constant for noise removal, it
has a very small value. The time constant T2, on the other hand, is a time
constant for setting the time for detecting fluctuations, so that it is normally
set at a larger value than that of the time constant T1l. Thus, T2>>T1 holds.
Since T2>>T1, the oscillation coefficient { is smaller than 1, as
indicated by Formula (3), meaning that the characteristics are oscillatory.

[6th mathematical formula]

Tl
= J-—-<<1 ..... 3
g 2 (3)

Embodiment 2
[0067] Fig. 2 shows a fluctuation detecting block 70 according to Embodiment
2 of the present invention. The fluctuation detecting block 70 is applied to
the fluctuation detecting blocks 105, 106, 123, 124 (see Fig. 17) incorporated
into the control unit 21 of the system stabilizing device 20 (see Fig. 16).

The fluctuation detecting block 70 of Embodiment 2 is an improvement
on the fluctuation detecting block 60 of Embodiment 1, and represents a soclution
to the problem of Embodiment 1, namely, the problem that the characteristics
are oscillatory.
[0068] As shown in Fig. 2, the fluctuation detecting block 70 is composed
of a low-pass filter 71, a low-pass filter 72, a subtracter 73, an amplifier
74, and a rating limiter 75.

The pass band frequency of the fluctuation detecting block 70 is
determined by filtering characteristics required of the respective fluctuation
detectingblocks 105, 106, 123, 124. The cut-off frequency on the high frequency

side of the determined pass band frequency is set to be £1, the cut-off frequency
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[8th mat hematical fornula] Tl a+ T2 Ca (5) 2/T1T2
[0076] By nodifying the Fornmula (5), the setting
nunber a can be expressed by Formula (6) presented

on th@?h& rgqtl%cybflde-g}etggl&ltgrrﬁm n§ %&Bﬁﬁésﬁg ¥nc3{ is set to be

For nu conparing t e gain
£2, thEmme&Sinonaxﬁﬂ)afv\nhtemotwheaiselfmufr Theogabhsé lreihheal WJ_th a cut-off

Expr essi on 2? [9th mat hemati cal formul as] -
freque}_“ﬂ’l‘ifl'zfld‘szl?f Xpbgfhlypandfhe timg qonsfeptiet 5??110“” pass filter

72 for[ Qggtﬁg% ?P&cétﬁ%gglsflog@é@tglc;nh@lrﬁ@smé M@tidfft Fféqué;icy is f2,

72 of the fluctuation detecting block 70 is to set
is setCtloanecﬂaated by the Forrmula (5) as Cil, and then
determ ne the setting nunber a and the gain G by use

of FHENEDr AU iPE)MHERGT (7) 1S POUPSE IPESabThGY TEan?

be de&iBE laﬁ;eglan@)ﬁlﬂlebfcsll%grlﬁc?epgr%ﬁgb’éles that sdh§ased thereon:
characteristics of the f uation detecting block 70

areanet Toxsei | ITat ery2/ &nbodi nent 3

[0069] The low-passfilter7lisafilterhavingfirstorderlagcharacteristics,
whose time constant is set to be the time constant T3. The time constant T3
is avalue ocbtainedbymultiplying the time constant T1l, which has been determined
for the purpose of noise removal, by the setting number a«.

The low-passfilter72isafilterhavingfirstorderlagcharacteristics,
whose time constant is set to be the time constant T4. The time constant T4
is a value obtained by dividing the time constant T2, which has been determined
for the purpose of setting the time for detecting fluctuations, by the setting
number o«.
| When receiving an input signal, both filters 71 and 72 utilize their
filtering characteristics to filter the input signal.

The input signal is the active component Isy of the system current if
the fluctuation detecting block 70 is the fluctuation detecting block 105; is
the reactive component Isq of the system current if the fluctuation detecting
block 70 is the fluctuation detecting block 106; is the frequency signal F if
the fluctuation detecting block 70 is the fluctuation detecting block 123; or
is the amplitude signal Lif the fluctuationdetectingblock 70 is the fluctuation
detecting block 124,

[0070] The subtracter 73 outputs a signal obtained by subtracting an output
signal of the low-pass filter 72 from an output signal of the low-pass filter
71.
[0071] The subtracter 73 outputs a fluctuation component signal included in
the input signal.

| If the fluctuation detecting block 70 is the fluctuation detecting
block 105, the fluctuation component signal is the current command I eeq for
the active component which is the fluctuation component of the active component

Isy of the system current. If the fluctuation detecting block 70 is the
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[0079] In Enbodi nent 3, the configuration of the
fluctuation detecting block 70 is itself the sanme as
that in Enbodi ment 2, but the procedure of the nethod
e o A M B85 Bb st g 4B P B o18n2L 1b e curvene
commardni . hef e shgnieagietd edaportzrosh idanNis InhethRicBabidn ic8mponent of
determned first, and then the setting nunber a is _
the regetigienfpeneBy 180 CASPAFYStEN SEEBPRES pbS §PpIfduEBudHopydetecting
L s B BRI NPl ACLOG R 0K t S0 EofRfnt s
R s
is thecogfdenti @inald as.aNfdrnthe atotve cpofB}htGanicthet €lthe fluctuation
upon conparison between the coefficients of the term
Compoﬁ?Ptt?ﬁeHBSiﬁr%ﬂﬂﬁﬂﬁybﬁﬁ%?ﬁé %5(pFEsEHeoﬁlYQBua§h8ntqﬁieFéF?ﬁ block 70
is theoEllﬂch:%anglrﬂ &Q%u@l btlggk El)égr, et?’k?t! Qrﬂu&tﬂ)atibnecgtﬁ;otnleﬂg signal is
nunber a after setting of the gain Gis expressed by
the curhentf chiwad g £orfoul the 8pactiiet bommnhetathical i$ aheuifBjctuation
-gTZ-Tl -V%IZ:Tl)Z +4&R. T1. T2 a 2T1. G The
compongati ¢§ dt*fo ROHFPCPEPIC i s the same as that in the
[OO72]F0rT|HH|ﬂu@%ha@!@%ohﬁbrﬁ?f@Oscﬂgrﬂ%mto%put{éwgil&m Hekesudth8cter 73 is
control unit 21 is constructed by adopting the
ampliffiedoy the popl dEteedidi. nghislgad kS cfGhas ampel Filewctduist a vlue expressed
det ectjng bl ocks 105, 106, 123, 124 shown in Fig. 17.
by Forf‘ﬁ%a c{jr)rgﬂtbec PEEHRTY thaltﬁ’é' of the distribution system
(searbhdk:, 183 fMhepudiensysicetst abbhdZbhgl 8\CEy 2Be amplifier
i ncorporating the control unit 21 was used w || %e
74 is Quguitipedfvypr mefsependdrraotFitys. ra3iay tigig¢r)75. Thus, the upper
ese ¢ rrent.chgragteris%ics arfygg '
u

limitx:'r ue and lower 1imit value of s1ign uee ?hoar a-%tdevraillsltkcse limited
during the system'tnterconnecfed B 1l = s S| €y

to thel @aded &hlue, urd. thek &f@bStt&n.a unit synbol, and 1 p.u.
represents the rated value. [0082] Wen a | oad o
(0073 ]c urpiPoP L ¢ HE P e 4@ st Sicépat 5 corrament stigaay disuanghifféed by the
. rent_ val.ue ldenl.y..changes from0 he rat
anp1i £ 4F 7 s KIS IR RBTHGSIRAR h 28 Tl LS cgpanc T
for thaVR6BSEVLEbnpdRbnY dlruthegfiadeat |dpnfleed eagesorf tlonrbler ivat @thponent .

val ue down to zero, is outputted fromthe power
coRvetaser1ged 3Roeolne isks Py Sty 21 h deFecd RetPITgRFONVerter

22) maﬁ%e?&yéit Séﬂsp%%rs%{‘én I S%&&C[P%ﬁg%e%%&g érgﬁ} gf qgg Jy@gem current
characteri stics and then reaches the ratetf val ue, “as

Is dursh®whei $ystie)- i Bfd)confadxadi pemt o4 the detected value of the system
voltage Vs during the self-supporting run decreases, therefore, the above
decrease is complemented by amplification by the amplifier 74. This is because
the signal obtained by amplifying the fluctuation component signal by the
amplifier 74 is outputted as the current command I,.sq fOr the active component
or the current command I,.rq for the reactive component.

As a result, even in the presence of a decrease in the detected value
of the system current Is or the detected value of the system voltage Vs, the
control actions of the system stabilizing device 20 are stable.

In addition, there is no need to use a PI amplifier, or the current
detector AA for detecting the current fed out from the system stabilizing device
20 to the distribution system, namely, the ocutput current outputted from the

power converter 22, filtered by the filter circuit 27, and then sent out to

the distribution system 10.
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[0083] Fig. 4 shows a fluctuation detecting block 80
according to Enbodi nent 4 of the present invention.
The fluctuation detecting block 80 is applied to the
roo74f! Uﬂe“%é?&t%?ﬁ?ﬁés”gfb&?ec‘%%ug:ﬁ?ati%g%e in%zb;lo %690 will now
Fig. 1 I ncor porate Into the control wuni 1 of
be exgllensystem stabilizing device 20 (see Fig. 16). [0084]
As shown in Fi g 4, the fluctuation detecting block 80
i s TEpbIt Bf LAFdRrpak st FLertugtion qqtecterg glock 70 is
} rcui ISt f r 84, a second
repre%ﬁlltgt@%{a% eb:%mé%?sa'%? gé{jelrn%%g%y% b%%‘lg'i fier 87, and a
[7th maahengtidai fermB88.] The pass band frequency
of the fluctuation detecting block 80 is determ ned by
filtering Thagacieristics required of the respective
flyctuation detecting bl ocks 105, 106, 123,124. The
cut - off + Erequencys ) the high frequency side of the
determ ned pass bafid frequency is set to be fl. The
time constant of the |owpass filter for noise
renoval E_%ig@,@as the cut-off frequency set at fl, is
set_to beaTi. re, fl = 1/T1. Further, a
setti®ng nuppgr a is a val ue expressed by ‘he
af orenment i oned For rruITé'?‘é‘); and jt he foll ow ng

paraneter is set I§é$€dm§re‘~irh?—ﬁ? = TIX a [0085]
er

Thel ow pass filter 81 is a fil aving firstorder
[0075] agGRaAsACt 8L SEh (e r OSBRIt LB CANRS T AR teliethefilid @nBErxpression

the time constant T3. The tinme constant T3 is a val ue
(4) isgypappert By FREMtipl Y Agdidnded rd oronstdnti sThar st eh is designed
as C>g§-’tsnt Egeeséjgf%}tl %Wéﬂﬁg%{eoé?gpaectggg ‘Q:Lscesv\% nt %ggglrl%ﬁeu%g\{%};]’detecting
block i70pdte Sicgnabciti@okpw pass filter 81 utilizes its

filtering characteristics to filter the input signal.
(8th maghepadiad cfeEtiléh detecting bl ock 80 is the

fluctuation getecting block 105, the input signal is

the actl /& *canponent | sd 5§f the systemcurrent. If the

fl u%t_uatzi\@—@@et ecti'ng’ bl Bck 80 is the fluctuation

detecting block 106, the input signal is the reactive
[0076]cofyopetitt YH8g GF Fpendgst®im £Df redting mupher o can be expressed
py Forkb¥et Uat bedsdateching, bl ock 80 is the fluctuation

detecting block 123, the input signal is the frequency

si gihal gdEn Bf cathéef éxmtegatd Gy detmecta 1) yockmBoring tie term of

flyctuation detecting block 124, the input._ si %nal s |
the gaipdnaii FIRRFESSPYAar "LEh BBBT " TRE Tt ey 15 Ragpression (4).
[9th makAkdtNGaEhasactigsistics defined as Lt (X/ T5)Ts.

T5 represents a cushioning tinme set at an arbitrary

dur at i @m'{:‘ei:ﬁ@f'%@ opg, s3npl ing period, and X

repr es

o {T2-T1)
G = — .. 7
T2 -o?T1 (7

[0077] Amethod fordesigningthe respective filters71and 72 of the fluctuation
detecting block 70 is to set { indicated by the Formula (5) as {>1, and then
determine the setting number « and the gain G by use of the Formulas (6) and
(7).

[0078] By so doing, { can be set as {>1, exhibiting the feature that the
characteristics of the fluctuation detecting block 70 are not oscillatory.

Embodiment 3
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This imter 82 limts the anount of change for one
sanpling period Ts. Wen the signal value of the
signal inputted to the limter 82 is a val ue between

[0079] +X ﬁuﬂ%rdlhéﬁl t3I %e\/@éﬂﬁ)gu?%on&jg Itggv%rlu!:f:&gttlo%gdetectlng block
val ue the mter 82 holds the signal val ue of the

70 is St:gﬂél tias samelys ek OntgobbSindnt Whéntttdre gr@mﬂure\mﬂ tiee method
of the signal inputted to the limter 82 is_above

for dSEyERUN (PRI T3R5 Lrudyltere i itd &F 82 A Sjicigion astecting
block V8l Ue diGrhgkease wth a constant gradient for a
predetermned tine, and then limts the value to +X
V\he’-rm ttheedssiignahg matiuel of Enlheligieghdl themeatinedis detetrenined first,

mter 82 is below -X (| ower Iim'ting val ue)

. he
and thF? ﬁflﬁesretéin‘élr’lu%%r the SVATTE™E B HecF e 58 M Eh % betones possible
to car@?rtﬁlttaéltd&rl@ﬁ“ﬂ%%lﬁ@rpﬁoiéigﬁ%hefﬂ@ Begh tdfn'?me @@Qntd}eﬁather than
[tTmts the value to -X. [0087] The delay circuit 83
a desilgasusirg p_hep@sctulestocﬁn dekayiqignthé aslpmttledlsatgnal by
o0no ST EAAEBLEND Ber Sl S0 QUL L0 UL SELAYEL e corm o
the gaﬁm{mh%y e Eﬂ:pZe§£ﬂ:ﬁhS(lQ r4ritdnQnt eeh b€ ¥ht gBBN bH@urSWthe Expression
properties as to show Z-1. [0088] The subtracter 84
tfsa}tﬂutaonsumlh@r outptrr sstgriab obftheheid€liapxpreetddbBde following
the output signal of the filter 81 having the
Formulfal ?gr% order lag characteristics, and sends a signal
[10th @etnespardl nfpdrmaitie difference to the linmiter 82.
That is, the output signal of the delay circuit 83 is

pr OVI dect@@_ria_gat\} ye- tepdhgekraira he st age pr ecedi ng

t her WWWSG adds {Bhe si gnal
outputted fromthe Timter 82 and the signal outputted

frametdeidebyorcbbstiifci83r @nthk @Hé Plake dNE€hstMn the Formula (5)
That is, the output signal of the delay circuit 83 is

shown gp BARAGITSRE fositi ve feedback at the stage succeeding

[0081] th@lelrémtth%r ctﬁ‘?trob_otg%q] Zin].% g&lﬂu&f&&w}/tacﬁ%tqﬁ!g% fﬂﬁ:tuatlon
signal outputted fromthe adder by one”sanpling period

detectTsg bandkoUD putthet flaicdebaieddsiagnahg bLOORL] 0As 106, 123, 124 shown
descri bed above, the signal out!ip\g;tted fromthe dela

in Flgculr ui 1" eséu’f%e“&r%*?ﬁrd’&&e 55hEga?T VBS fHEGhAK A tHE-e ch (see Fig.
) whehagf Ryec&disndnl NE ilngmhdEreeB2o AR rbS-AiQY d8d @Sitrol unit 21
positive feedback at the stage succeeding the limter
was us@8. willube démclsibgﬂawy stedtusnges tasFiqﬂI | Gus) §0OB92) - The

out of the subtracter 84 is resent sanp .

ol e aal R AT L ST T L BF° FPGcouS g por L daring he
systenORNEt SABRhEBGPAIH . 0dr PF LY . OUSH Yo.3 (ENUSE . b f td¥@ r8it@nalnit symbol,
value inputted fromthe filter 81 to the subtracter 84

and 1 psu+Xeprepertss that ratedovahgge, the signal val ue

[OO82}0Utwplg$1ta oalzirc%rpriérl?t?Il irggl}eearsesg%tepw;pse to the rated value (the current

value suddenly changes from 0 tothe ratedvalue) as shown inFig. 3 (a), aconverter
current Inw, whose current value gradually decreases from the rated value down
to zero, is outputted from the power converter 22 as shown in Fig. 3(b). On
the other hand, the system current Is increases with first order lag
characteristics and then reaches the rated value, as shown in Fig. 3({(c).
Embodiment 4

[0083] Fig. 4 shows a fluctuation detecting block 80 according to Embodiment
4 of the present invention. The fluctuation detecting block 80 is applied to

the fluctuation detecting blocks 105, 106, 123, 124 (see Fig. 17) incorporated
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If the signal value inputted fromthe filter 81 to the
subtracter 84 is above +X, but below -X, on the other
hand, the signal value outputted fromthe limter 82
into the @oﬁ@lolieumszg HPRge E%rg'ﬂerm g@éﬁgialﬂgglc@’\\ﬁ%elédn(tsee Fig. 16).
value are restricted by the limting values (+X, -X) .
[0084]32 As EBOEAB]inTHEY OUt,ptihe of lucheaaidohe deB&ctiing” bheclo B0piis composed

the Limter + the value after linmter processi ng
rst subtracter

of
of @ LGErRAG b Wite® bafpt g Beid0f T8I GUyE 03 2 1
84, a Jdhd ddbdrBecst gnal v ahue sBpuht §6bifik0d tshe Lid hefat8lqg 1imiter
to the subtracter 84 is above +X, but below -X, the
88. signal value outputted fromthe adder 86 linearly

i NGl eases. 094] The subtracter 85 subtracts.th .

o5t PE S RaM o SRR B8 I ERETD ERGE S RAper 90 Lo
deterr@helitg 4i0We PSS chiddRer8dt RAVINEiLEE ok ithetr RpdBE i v@Bluctuation

characteristics, and outputs the difference. A

detectfing®faaks 600 cbhpoheht 1% -grifile ¢uicloffiddetiyrrdyerti Hpukigh frequency
sice oF LS HPULELTORIIE VI AGLES By, o came constant
of thef1dwipdat ifantdet@et hdtik bl atdkralQSvnitchendd Ut ualk-0nf frequency set
conmponent signal is the current conmand i"fd for the
at fl,géfi SR&F &onpontint Weicehfils=tIM&1f | uct uati on component of
t h%‘ua ktliz.yea %O Prg]ent bI sdof 1 helSXSt em Csuer k?n%:he Ia%o%e'lc?ent'on d
f1 dCtuati’on “det €t MY B 8ck® 8074 §° FRBFTUCt Uat 191 tone
Formuldet ect iang bho®o11606ind harbhetcdruaki ot cagpanadreshgnal
Is the current command Irefq for the reactive
cofgorielt “whi ch is the fluctuation conponent of the
re [ . [ . t.. o
ooest POEbYE, SAANEL ol 305 MR I A B b e,
whose déhecionagait deksd23o bdehkl unicuabhotenomPone@ht Singnadbnstant T3
is the current conmmand |"ed for the active conponent

is avajgpe ghtqinedhy F e P LBt oS Sras 2Rt T hEhF5ierhiesp deternined
[ E. Ef_1. at | e ' 0 is the
For th% I g@‘faguoastei 8#1 ki eltggctg%ﬁr%;%’o%intf%4fsg%ier{§?f]g%§€§to?bn
coffpenerdcesvgmalani $npute s¢tgmalonthe drwanpasd rfeflgef A1 vhelizes its
rreactive conpaonent which is the fluctuation conponent

Fi1terdpG  FerafbFT TS SsFYnE tET FR0SBPUTHRE 9PPhct uat i on

corpopgnts1SEonA i RULPLL L f b iR BE SURtLagt &t BRibS detecting
anplified by the anplifier "87. The gain G of

block 14i,sthephnPhit exio87liis tiwe avhi e coxprresselbsbyf tthe system current.
orenmentioned Farmyla (7). . Further, the

£ che P e G COHIOARHEL S i > i FHIEH=Byo Rgtettiho block 106,

the inpdPlsibher i87chs raubpitd edngddt PASSAGBtdyQUGhciRnt. 1f the
rating limter 88. Thus, the upper limt value and

fluctupbimsr detqntting dllaek 8P listthesilgpeabaviingde tectimabdogihl 8@) the input

. are lLimted to the rated | ue nd,_t hen out putt.ed. .
s1gna1tf e FL SRl REtaE e Pt R IGr IO SEoRpBRRRT blLock 80 Ls
the flSdé@hRakoh Seadptidd edoby 1bhe tagpldducesiBal andnthgplitude signal
. anplified signal is outputted as the current command

. -refd

[0086] The limiter 82 has limiting characteristics defined as £ (X/T5)Ts.
T5 represents a cushioning time set at an arbitrary duration, Ts
represents one sampling period, and X represents a limiting wvalue.
This limiter 82 limits the amount of change for one sampling period
Ts. When the signal value of the signal inputted to the limiter 82 is a value
between +X (upper limiting value) and -X (lower limiting value), the limiter

82 holds the signal value of the signal as such, and outputs it. When the signal
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for the active conponent or the current commuand Irefq
for the reactive conponent. As described above, the
syst em stabilizing device 20 (power converter 22)

pawer . co tion ?/en i f e det ecte val ue
value 2? g]ﬁ% ?erﬁ L}P Egatto tge 1rmlr1{Srt {' is above (upper limiting
value)Syshemimhter GanaEdwadtidlFral Q& ﬂohen&ﬁiaeetmtwal ths@tint gradient

the systemvoltage Vs during the self-supporting run
for a peedfey@ined Haref o3l thee ldpove tdecvehise tpstX. When the signal
enen Lifi [ t a fler 8 e
vatue SRS FREE, Rp-FRR REh Satnclf o Bhbl Pt Adorgs 1imiting
value)f,| tic¢ uamhi oer GanplIewst tise gaale by tderaanrpl wiirer &hsitant gradient
outputted as the current command irefd for the active

for a pERPBFRIALI6F tiRe. card diencbifdid the efad urPoko the-
[oog7]r ea{@e'dé@a?%@ﬂ?@%?: has the propé?t?esr gisl:i‘leiayl%%eﬁxé ﬂqﬁl.ﬁ%ed signal
presence 0f a decrease in the detected val ue of the
by one Sy\spb,mq:mrrz@nlthl sndoutiduetded ebt edlypddiei pfalt herhgypsteday circuit
Vs, the control actions of the sgstem

83 cansl?eaﬁpg?1"zxi1ﬁ:§eaevqogee>%tpéﬁe };glt gtﬁ Eransforma ior rCf:'.rcuu_t having such
properddditiORo LAGY §-1s no need to use a Pl anplifier, or

the current detector AA for detecti ng the current fed
[0088] ouffhfer @mhttrh%@tsys&‘bwustaemdﬂ Zhﬂgald@utcetqmlt of tthe delay circuit

03 frof PR RO b o Te b PlePeSBY Hif Erdk 5 Thad

characftb!ri@di&' ra%'d'stanaga s@geh it J}ﬁ:‘}e§?6ﬁd19ﬂéttottﬁetdli@ference tothe limiter
distribution system 10. [0097] Amethod for designing
82. the filter 81 of the fluctuation detecting block 80 is
oL PR R I R R R Ao e B e
feedba@k &henkOEBMADrEbdatdthd)limiter 82. By so doing, C
can be set as C1, exhibiting the feature that the
[0089]chdPgceetars 8P caddt thhesfangét elatrivsiedeindt the birgéRrgeP and the
ar S r 0 C ntrol uni.t 21
siana s el b Lot PRB e o1 et SN ST Ber g
bI aeks i80tas Otlhﬁltf J;ig:riauaiﬂm cde&b?@:tkﬁgltﬂk@ﬁé(ﬁr&ﬁ@.ed aspositive
106, 123, 124 shown in Fig. 17. The current
Feedbagk a7t dher PEIIC SUSFERHEIIFRE riiBdtrBrBZyst em (see Fig.
16 tem,s [ C
[oo9o1| nz:rg\rég%haattyr%%qﬁlet ggn%rctﬁ})suﬁﬂll{gsz ga%s&uggated ﬁrogl the adder by
one sadpsing lpediby Tsef enénoeplios HIgs debéwdd tsagh{L.) .
These current characteristics are the characterjstics

[0091] guPPnge I e Py stharer nts cofnebtFPERCSY rﬂ*—fio@st*ﬁ gplay circuit 83
is pro(rgg?éd:)as n@gé'tlverféeefb%t:gaé'mlthéyggﬁg% %en the ﬁqe limiter 82, and

represents the rated val ue
is procidedent pbil tiver Basioscshepiesedge ditheecpdiredthvalliei{d4he3. Thus,

b current val ue suddenlvy_changes fromO to the rated
the Sl\?ﬁ?bes)taﬁgss%\ﬁﬁ AL G 5(a) the converter current

10092]! TRRY, o WRAE € £ UhE L MBLYE, lganeardhdetd LA eSS 10M Lie - the
rated value down to zero, is outputted fromthe power

value ebreerltieit@? ravcshoimy parfmgnedS(:bé sa@plihe mEirhed ﬂmaﬂvdously”
e s sg? current I|Is Ilnearl i ncreases.to reac

th
rath SR gh e ARG PO OeBoti el 0§ Fhe Subtracter
84 is +[>91<9_D].eé§' EHPO—@{ MOJ% Ell;{ 598&;1 g&'il% 'oQE‘thetthrom the limiter

| uctuation detecting bloc
82 is O

If the signal value inputted from the filter 81 to the subtracter 84

is above +X, but below -X, on the other hand, the signal value outputted from

the limiter 82 is a value whose upper limit value and lower limit value are

restricted by the limiting values (+X, -X).
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80 is itself the sane as that in Enbodi nent 4, but the
procedure of the nethod for designing the filter 81 of
t he fluctuation detecting bl ock 80 is different.

100937 N 7hA8, gxltgc';‘f Q%e”?&cl(} f; SEHQAILMBOLS £ 1R 920 Z LSthe value
determmned first en *the sett ng nunber a is

after denhetern pedceByi rgopdofdigedi tndberapemnpessidd eartemoaﬂw

out a design placing priority on the termof the [
TF’HF hélf tt a?f‘géla&ie‘@ll@ﬁ wgph‘éed( Fﬂéonbglee |fi|_ldieroﬁl to € e subtracter

84 is SB&‘;J 16 el G 8%, A0 Ngj calar ., \Laq.:lllgliut??:'%%ggtﬂ&frf the adder 86
upon conparlson(%etméen the coefficients o term
lineardf tieregaks. shown by the Expression (1) and the term

of the gain shown by the Expression (4), the_settin
(00547 ey = EEPEER ¢t EPRE 1% PES GAFAS 1278k ph b ga=yer 86 from

the outtggt 341%%98% 't@l@ego‘b:-q:ra@él Qll(@r 81 having tl:{ebeflrst order lag
oscillation coefficient Cis the sane as that in the

characaéeisﬂmeﬁt|avmeduﬁﬁnﬁmutbfe@5¥fe{dhr@2] KPhuqgitustgpn tdmeponent signal
t uat det ect i bl ks 70,
incruden "5 1! PRt RiEhe [ s PRORT T4 SRONO S e B ko0

shawnthd frugtus @dabbecdihych 1t @b detiaet Nethla@¢kn &tecting
shown in Fig. 4, their actions pose no problens if

block [L8ad tfhleuétlua:ma@msn arpeenetti righel rigngee ofurichat re@imdgd Irera for

the ac%_beeI %/oen{c :egthgv ﬁ(él’)l/k% %gmreg ucs:u ) %ngomep)c()%ggg otfn: eraacgtllv%’component

Isy of XY apatémtudr-bht beroffiry e@uwuatthbﬁ S EhY qmdak 80 is the
reference to Figs. 6(a) to 6(e) and Figs. 7(a) t

fluctu?(:é(}n dqztﬁaq:qlgg bl@gla)‘LO@ot@s( é}uctp(ag}ozg gonyg(@'yent"sr}ggal is the current

ers.to uni.t SV, mbol . an res

commsrbCh 3t e SR VG SR RRE shat o HERARERML L component ot

the re&ﬂﬂvﬁ’&fombbﬁeﬂitat[lspgf tb@b@’g]:elﬂ_herﬁélfﬁ r ot f uné f1ddtwscion detecting
constructed by adopting the fluctuation detecting .

block &m Bekes Frctyathen fIRATARY POPCIHRR Bt inglusT ok o eEIPonent signal

is the :l:e;lig::"co,m;lngléfdSCHAI to nt}lc:é gctg\ge cg$on%%Erﬁm is tlg,legf.:'luctuation

aracteristics of stribution system (see
componkﬁ# athenet hrequeady fdiget Lat. onf eeafbuG ubtires ddi@ecting block 80

rating with the use of the system stabilizing device
is thepBluciogk pof ARG PEBRE Lol urit f24CHAt L oOBeCIBEPhetional 1s

the cu?yer(te Sﬁlﬁ{ﬂ%l&? Fbgstk‘ﬁe ttlge6éc%)ponggg%lg¥{r:[§mhe fluctuation

characteristics are t aracterlstlcs during t
componeystdﬂnthat&mgmﬂnneetimbmaan [0104] When the | oad
increases to a value 3 tinmes the rating

sharm
(0095 wh P8 ISRt EHE oG RATEPE AT IPEL | PEPBEEYS f§?fe§\ﬂes%“k(ttrﬁéter 85 is

ampluggangnghga&ﬁglgggge@}y changes fromO to the value 3
times the rating) as shown in Fig. 6(a), it is idea

thabetiﬁancénverﬁnys ewprigner| g ayicorhespdngi agptapstedeby the
be outp ed fromthe power converter 22 as

aforem§ﬂEﬁﬁﬁ% F?f?flaGG and the systemcurrent |s be
changesk st SheWhcH hifbd. chbbhend 819041 bbpiid u08f the amplifier

fluctuation exceeding the rating occurs, however, in
87 is gUfeutted after passage through the rating llmlter 88. Thus, the upper

limit value and lower limit value of its signal value (command value) are limited

to the rated value, and then outputted.

[0096] In Embodiment 4, the fluctuation component signal is amplified by the

amplifier 87, and the amplified signal is outputted as the current command I,.sq

for the active component or the current command I..tq for the reactive component.
As described above, the system stabilizing device 20 (power converter

22) makes power compensation. Even if the detected value of the system current
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section at a stage preceding the rating limter 75 of
the fluctuation detecting block 70, conputations are
performed on the premi se that no upper limt is
Is dur]iq?ot%%d ggte% flkHQEéb%EQPedM}hﬁh o%aghg%egggpg:p%gggg ffo£he system
A fluctuation conponent signal conputed rn this manner
voltag'es VE edliriingt etk tselffheupmtretny atune dbyrddse sy atharg for @) ttele above
and out putted. In Fig ﬁd% dashed
decreqsen’e%c?‘%ﬁ@é‘%’fﬁd Phemebhiieafien EMrtlhérﬁmp nfyeWAén TRES is because
the 51%%%@Jalggdogy anSlI%ﬁ%%ugﬁé %u%@gm%%nkoﬁé&%lt g\@gc‘nal by the
perfornmed on the prem se that no upper limt is
amplifiigposeds eutbhtciduias itbascusrech coamali Icenpensakexttfior; component
and solid lines represent the converter current

or the CRhkeH CREMFIUdruatioon o m5aREhTS SPERITSWas
r es-\tsrége%QlE 0 <l Bg imated pY@;Jsélﬁ:ebe hge :@llsBGi o kAL [REected value
75. [0106] ‘As i ndi cat ed by the solid Iines in Fig.

of the6éxdf)terratme1rertthés canvee teetectrd gntu¢ idvtiod styylseematcddage Vs, the

ue.is o utted durin he term Tdl

cont ol B Cistie AL et Tt GYSETT GiF AEbL Har o PRELF S GRR T haT-2Ph &
CONVERE®ItioH! I etirel L NhORhaEW Al Ysdleckeas®di rTbAl drSthe current
the converter current Inn/ of the rated value is

detectoytdut ede tanting thheureemh Teld out ﬁemebye tsysggerstqr@lltihéng device
Vercao t|n ct|o

20 to ghe rdccs)grrg:%satl n {“r onamie%yberhfeo rrepdlt lerraeﬁ]ta%%tffﬁtc%ﬁglfrom the

power Iceadexfdeucwatﬂlqraefé@@g tRCIrease) AGeUIs Ayr bAQ drkhSsent out to
termTdl, this fluctuation cannot be conpensated for

the digfrapytiop @YS‘@(ﬂ\e)loshovvs the actual systemcurrent |s.

[OO97]E ge r@th-ggefo%oc{% g {'{:ltle %J]'-Jbtlf S Png&%glt%%‘é‘p‘%/ﬁl%%o etegglng block

uctuati on uctuati on

80 is @etent itngnbl ecks 3995the1@5rmu11%3, 5124 shawnahd dre@. ddtfermine the
The current characteristics of the distribution system

settin@s@@n@irga BBY Wfeathes [yadst |afctthat Fomubesah® 3ndi s

the use, of the sys tabilizin
deV| ce ﬁéo?pornatblenae %r%t’ Thlu@ﬁf%tm%lthvﬁ |fF9%‘ére that the

charaodesmultmedobytkreeffenetmlbn dt‘etgﬁtlﬁf@ @lock F¢ejre Fhesescillatory.
current characteristics are the characteristics durin

g
00981 heg§s (B FHRTEPE HHHECE od SRS FBLEB] PWRIPPERBT |95 tuctvation

detect3N@LRbYKd B6LEASES: hRtBaVAIMUE R ki ABS 1008 (&, D8s, 123, 124 shown
whereupon the Toad current 1L increases stepw se (the

in Flgculﬁr ernthevahuensuddenkyectangesof tbendd st pibhie ovasyseed (see Fig.
| MBS t he ratmgQ as shown in Flclgl,ﬁ 7§a : i s ideal
WhFﬂa"t % RESTOhPEPP R ZaP r &Rt oF dorFre %%\-Fdflﬁgt}t% CPRErol unit 21
was use8li10 BE QUEAYLEEG | QIR POWRF: LONYRL T &l %Zcﬁs
shown in Fig. 7(b), 'and the systemcurrent Is
cha‘hge@ @ rshbwharackegistite)arq @11@9¢hdrfactthel$m during the

| uct uation ceedln t he occyrs, ,however, in
systent SRR S ot HUE o GLau e (Bhe b ot 11 TeF R ey symboL,

and 1 8fut hepkbyetiuathen. delsecting bl ock 80, CO”DUt ations
are perfornmed on the prem se that no upper limt is

(00997 nﬁbsmt:heohomh@ufrlram Jattrmreahe%wt@amm toohiperrsgeadvalue (the
currerl YonuP g bEUT hEh T a0 e A Gy et PR g S (=)
the convdfttelu8Bentng, OMidutidiRdent value llnealrlly':deﬁ:re3£é’é from the rated
dashed |ines represent the converter current |INv when
value gy é@nﬂﬁ}toatifbﬁuépu’ftthté‘ frrqsrct:u%ttnormrdmmenm 28 gﬁhahown in Fig.
er ntse tha it
w%bgged on f e ua? orféf5 5%%1 lﬁ? 5%% %nqﬁe?ses to reach
the rad8d wQhkd 44 n@sSwhept Q&@DtSH)Q converter current
Ir], when the fluctuation conponent signal was
r e§rpodimegtt® the rated val ue by the rating Iiniter
[0100]7(5YEk%1%0ie %Iggégg%ge?uéﬁﬁggn # K#o téo?aeeECtingkAOCk
value is outputted during the term Td2, an
over conpensating action is performed such that this
converter current Inqv Iinearly decreases. That is,
t he converter current "m of the rated value is
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Once such an overconpensating action is performed, if
an additional load fluctuation (load increase) occurs
during this termld2, this fluctuation cannot be
80 is f’tcggi?né%t ggmé Q% @H:ata{,tll Emgﬁ)@lmez&el) B Q%et;br%c%ﬁhyglof the method
systemcurrent I|s 111] Once such an
for degipringnpensidttiencs lact itba filscpertfionnedect fnahlacddBoiisndlf ferent.
| oad fluctuyation %I oad i ncrease) occurs during the

t e RFGHE B 10509 PRENGT SbPERACHFF RS, FREEAER G determined first,
and thglll lﬁﬁg Lé@t«‘:?lrﬂg ?&ﬁﬂ}g@f o,bqs H?r?éae‘jdgf\/\%@-olﬁ% it lale%gngL possible

Mor eover, durlngthetermTl or T ere
to car@yentl;oarmﬁsamm@caw ipgRoF st ypenfdrenee;m ph'et@ogaem tGer rather than
current I|yv i s_outputted wastef uJ;I y. Thiis causes the
a desighopiidin fhatoyower ttHacgebt i efhe’ di ¢ &t 18U T -
[01011Ch@LAEAG IR, tudsd LemMRSIs8H between the c¥EN tiBRtdidreehe term of
current charging unit 23 is conposed of an electric
the gaidoisive by dpeExpapasionoll) and tpalttewc of ane gedresiedvadty fhe Expression
1;goubl e .l ayer capacitor is smaller in storage eé(f%am té/
Rafrihdt PERFE $hasteT PopbiRd Afs Pis S idpCubstRParessd Py the
aforemPBEadsR ©brmuiGh (8) phenonenon, a state where a | oad
fluctuation occurring next cannot be suppressed tends
to Tappeatlldtddh3peERbudintent s the danedesthd thod thekborenentioned
udi ng Embodinent 6, are designed to be capable of
cising optimal control for systemstabilization,
[01oz]mh|<lpelws3|oal fige A uRYEACIDFPaRSAItiRg BILdIk8N70 £V tbf b& improved>
| oad fluctuation exceeding the rating occurs.
EnB8dfreect 8o 0EER] L §lugtusiionn detRFbErU&LPek 70 shown in Fig.
l.oc r d n
2 and O e B S R S BT M g R dons pose
no proHMshas laAd faveteapensatel withHinhida tamg UflltheZIQG:J.ng However,
further added to the configuration of the fluctuation

in cas%é?%%ﬂqﬁfu@r:b%rp(s LSS 5§ iPHg their actions may Elfhagoblematical
t he,Qyeh cormensati o, Rting, unid by ref to Fi
200w | ?berrga[t}{nl ydescr %P%Q Wi tnh the sngﬁgtb%?tgrgseﬁnocge °rigs

6(a) to A(¢hendlFugs uatik prrodeteect iTRFilsock a7 tbeialg ass)i gnéde), “p.u.
the sane nunerals as in the fluctuation detecting

referspty kT SYfCh daplt Patle TSPPFARALI SR bENRY ‘6"?‘&1{%' ghile 3 p.u.
represLng-él-%] viDEe QRLROIPENSALLON HeNDLPIIJ Ng unit 200 has a
limter over determination block 201, and a tine
[0103]combe anttchangity) 1 ovlst202ted @ﬁadcﬁitlﬁbehle|f|.‘mt:‘eman\¢>erdetecting
de erm nation bl ock 201 i s caonpose

plocks it Bt TRt i o L ee PIRaE e Wiyt P heigrm in Fis.

17. Ttﬁe!@uﬂé%ﬁ%@éﬂa%@eQ%%%‘é 8 Qﬁlétrlldm%ﬁes@stgmtgee Fig. 16) when
rating limter 75 has reached a value equal to or nore

the loaﬁaﬁlqcrheatmre@evameu@ Cznes p;h@ yasalg wath heher gsengf the system

hu t ti
stabiry plid SkefCs AR SOOI Bud Bpt A0 eBok o VL Fsrddscriped by

refercRbd Y Fegs f raam t be d @Y1 NGnksal $i8freh® Has-abeeRiddiWst 86k the
to the rated val ue.
characteristics during the system-interconnected run.

Formula gr

[0104] When the load sharply increases to a value 3 times the rating, whereupon
the load current I; increases stepwise (the current value suddenly changes from
0 to the value 3 times the rating) as shown in Fig. 6(a), it is ideal that the
converter current Ipy corresponding to the rating be outputted from the power
converter 22 as shown in Fig. 6(b), and the system current Is be changed as
shown in Fig. 6(c).

[0105] If the load fluctuation exceeding the rating occurs, however, in the
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[0117] Further, the limter over determ nationbl ock
201 outputs a tine constant changi ng signal H
(1) when a tinmer time during which "a limting action
sectidnOit aldtQyt R -tb&i ) anakavalueiffcelhe 4 Ued YaLEORtion detecting
conmponent signal outputted fromthe rating limter 75
block 1® dendutatier axe pdrdorne@dn ¢he peen(ise| thptulo)upp@@ritlmmues imposed

on a (Y RIUEL o L BT b TP eBoar b er ob AR i BRBcr mEpent sianal
computleal 1Y tEONPAsesr 0F ARG riEH®RS o tBE rated value k{yz):héé\‘l%ﬁlng limiter
the nunber of "the limting actions for allow ng the
75, angj gaBrutigPhue of the fluctuati on component signal
out.pu d_from t|n limiter 72 to he Limted
theI%r g:% d6\5d?) aIa(sﬁed q_lnf re c::rggest g%sre é’teé:rm e &re{’xg I;nv when
the coﬁ;ﬂlﬂ’aﬁ:lﬂmHB&he(ﬂlﬂchﬁlﬁ:n.‘b&&ﬁm@f)nérhﬁsigrﬁﬂ_tv%fs ¢€brmed on the premise
determ nation bl ock 201 bei ng conposed of the digital
that n@o‘ﬁﬁﬁeé‘r}lml[tOiiﬂmpPﬁe@W@ §;Watq,grp%@hbehtqe§ be compensated for:;
f.l
anaso O e Dl &l e PR R 02 b T Bt component
s1gnalaﬁmerra3suttrputéd ng ofe thaeetli vEELURONG AR rebamyilngisegiE.
he limter over determ nation block 201 stops the

[010610u€ﬁutnéﬁﬁ@te&bx Hee $1 e owstiatioc RAAYi AGEST BRRFOIYARGT current
I ofr%tréte&]%atlh?% Eh%t@%g éJﬁn‘éo&{l} tgﬂm%ﬁ irp%%gl:cénﬂnensatlng
he absence of the time constant changing Signal
actlonoua*. pet f @chefdr sumtt hieat ichi ¢ ebnoeneierdeharemruaw @nacbiacmkg decreases.
the time constant chan ng bl ock .202 mai nt ai ns

01,
That l?he“‘teu TEVESHET AT Sev ‘?fn ALBHVFALS S PRERUEEEdgdrring the
term T@@Chthelrgbgzh@:ﬂg%a??ﬂ? g nef o&@&:oﬁr\bgﬁsé"lﬂﬁﬁt adti fshangi ng
Si gnal H out putted Trom the limter over
deterei svahi an dykocdm@Osat byy eohtierass, pddferinpde if an additional

onst ant changi.ng bl ock 202 changes the tine consta
1oaa £ffRRE o0 TIRER LT 485 o5 ors TR s CoRTIGL FgR s Fhuctuation

cannoteﬁér@n@)enﬁa&m rrd-Oft T4a. _ When out putting of
the tinme constant changing signal Hfromthe Iimter

ovE&igded @ nshaits dhebbonial2@tstian stlolpEpHCd Ist he time
[0107] foﬁégggﬁgcgﬁn&. ?%Ilfkisl gecnkst%oz I cltl 1.1}% t%m #ﬁgg%at&ém detecting
blocksCONskae fdicth,0126] da@ctﬁaatm@ckgrmots 2hd,S1£HN$bE UEbeE in Fig.
by adopting the fluctuation detecting bl ocks 70A as
17. Thgufrentt elabashicubitdesi ofgthe dérRsritosionggsteap3se¢X4ig. 16) when
17 e.curr nt ch ractelstlcs of
the 1o§QS rlctt)u?lg%)(% sk?)?s em%( §ége 1;ﬂln\/%h en ktlhtehel 64d OE Q%e system
stabillkued Watvien 2beﬁaf&p3r$ﬁ1ﬂ‘@$tlﬁeh%ohﬂidlngn!\t th #hel weea®fcribed by
the system stabilizing device 20 incorporating the
referepgpttoEighi t7 (21 Wﬂ(ege déseri pedepy ¢hefrecentestiies are the
characE% %ga&urtl%gg(:ﬁg sy}%gﬁeln rcgl%eccclgér? l’% erl st I cs are
ar acteri'stics e system 1 nterconnect ed
[0108]r UWhelfx (3): 1 1]aa<\¥\hamr;nryelﬂdradssh a6 pl wa lub Gr a8 St HeOr & ivigl, URereupon
3 tinmes the rating, whereupon the |oad current IL
the 1o e EddslistEpRPses Bt PRV ISEr [dt C%ﬁaé Vet enryeehafgages from
0 to trfer QQl@e 50 {28 ¥ %} Yee dhd)l DESHLNE LAk NG (25 Si'%"ﬁ(‘@ 'dQ 1 that the
9(a), the uctuati on corrponent Si gna’l i nput't ed
convert@r tchrsErai Ing doirfre$windibg grconse ayomd bk hentipatitag.frxbfh the power
this state persists for a predeterm ned constant tine
COnverper |28ngdrshwhel i 5 - cOHYt aRRd dHEngY s FYRafntHIssbe changed as
Htﬂl@tte@l fromthe limter over determnation block
and the time constant of the |low pass filter 72
[0109]| SICI’taara:gBdacf £ D théh thon BxBeXd{nkA rhdyat heg tdcarrsomeivanér, in the
changi ng bl ock 202. [0122] The tine constant set in
sectiop ik § BhRaBEe TN NErther ddnp A8 it o 8F |odcthfaf f eff uation detecting
e 1‘9{%5
block 8@ %ﬁg%%lﬁg%rgr g&?&ﬁrﬁeéﬁf %ﬁaf%%ggggﬁéggfl\ﬁl %ht is imposed
the fluctuation conponent sjgnal inputted to the
rating limter 75 exceeds the rated val ue can be
shortened. In other words, the tinme during which the
fluctuation conponent si gnal outputted fromthe rating

shown %



Hence, the time during which the converter signal IINv
of the rated value is outputted shortens, as indicated
by solid lines in Fig. 9(b). [0123] As descri bed
on the%qgggmat!lontvnﬁ Blcgﬁ b%%?h Qﬂ%at%%tfdrn tpb?ld&‘ﬂ'a?@%c&hﬂ&n%ﬁt signal
is rendered s ['uctuati on conmponent signal
CompuUemlpm tcedls tranhbe 1rsaztasmgll:t¢ri terthébralesiovaleer epses . raltfing limiter
the fluctuation conmponent signal inputted to the
8 AL PPHY i 5S ter 75 falls short of the rated val ue, the
ting eppstanl , changhng ek 0P relefif ARt BEnJdFel €51 QUEBE T.y, when
determ nation block 201 is stopped, so that the tine
the com@-n@ttantl o@fthph@dc@wtpa@scmplonemt §'2gnasl et penfedned of4he premise
L e constant cha

chat Rl DT 18 BAGCANT 7 ELURKS DOt 1 CEHEPePB @mepRgeted for

and so V@] U eQfrebh&s SANVRIB e ST &I h 8V Ohidchiad d 31 IR Gh EASASomponent
in accordance with the decrease characteristics

signaldefp n@%ﬁt@th% 9 e crtstdanelup4 byakhd nditénag edirdyer s
[0110]30|As 1nd:/\,%g§%oll ?}'1 Eflgs ?&Pi negoljhzbéll] A;( a%ltlet tlt'lh{:orivenq:er current

€'va THE Thvert eATETE FaR
Inw off ER@IASel ordh@et e oﬁaﬁme@te\aaamn@aﬂh@&es.iﬁ orfd26ned.ovEhadbmpensating
is, the value of the converter current |liNv keeps the
action i rprfarird Giry et Ehisheervaréem cusgent hermedfre@rly decreases.
That lgr Q:q"n%al &yver%%:r;:ecausers {:I} %CCPI‘ anc%ew va utehfs do% utate% during the
Characteri stics defi ned b i'ITe constant T4.
term Td@126]eABynot Bfhcabay eshet beeycaimpen@itid@e aconmerter
current Inv outputted as a conpensating current
as S\rFBsStHeap a%V@dCQIaH’%aé‘hP@/ Fcsion ishBerfanmes. afht ép afditional
load f§t|:\] L{%tlgg ?? in régsee l@@&rrs%&r@hgg{ q§ té}%\’\ﬁ&@erthlst Pluctuation
val ue gra ecreases I n accordance wt
cannotdeere@mn@haescacioer bkstdlas defined by the tinme constant
T4. Thus, the systemcurrent |Is fluctuates | ow, as
shéwd-i hle §howt chhe pOYYH] STREST ISYETERIF ity whi ch t he
[0111] CO%\ﬁ%Etﬂchcgﬁ rd%)@rc!)m;%&ﬁ%%lg&] atcti].?:orrlqt egef’ﬂ!r‘tjn%d Sif an additional
shortened as above power kept charged in the
load fqurtexattlomr(riemcﬂ ichasapengoamirt R icanhbe epmelcindedds r ohe problem
wast ef ul. usa 0127 Enbodi nent 6 can al so be

arises, éﬁf‘*f 28d5pyt Cetr“ta n@Bﬁ]ﬁﬁ SCMBRRS ARSI §PT SHpdt i ng
0112]pr 80P A S@lfu_tlvl\@rter)e péﬁns'?cﬁl bP @2 GRARPYLBE- ove[rgglgﬁdnsgﬁ@ﬁg action
W th the enbodi nent utilizing software,
is perfbmdjatm@nomxe'cetrl ¢Lgcrblnockw7£)s°\ooap1uﬁmadcm6fu¢tﬁd d8is causes
ut| ng_progr.ans softvvare i ncorporated jnto
the pr?kh]) Tt g misUteE s IR THiE VAPt © @r%’rfi?g‘ﬁ%f%sze of wasted.
pe%@ﬁmﬁ& dﬂ?@cﬁ:s%ﬁEi/erﬁp@'ﬁgfgﬁvvgoﬁl%g C1¢ _{QecotangécU%tf' O electric
detecting bl ock 70A. [0129] h the fluctuation
doubledbéneﬁc-"t Farpditock im:adcgim,nghe c¢leherienbodprepdyer capacitor is

zZi n sof t the f ari

sma11efan 4B BB BT SRS e (POl B eGSR te Ll
becausRl ®0ka8B a bAddRehd), lansBpGoLHance Wadhr1he 1eeMPNdcBErring next

prograns, the cut - of f frequency on the high frequency
Cannotsbeleswprﬁhée%at@@dbam appeguency of the fluctuation

dete LLn I 7 Ais. s s fl
[01131¢ & £ 5enc’§en%n OW" F%‘g%% I3 %ﬁc&égb?g F%%O‘%é“s‘?&tba e designed
to be E&@Qil%nﬁf é@r&@&lrﬁﬁ oiaglmilh%ohtf& Q@E‘Sslﬁ'ﬂemf ©¥apiQliS€tion, while

renmoval with a value of 1/fl is set as Tl ; the tine
avoidiggrist avrrJogPeset tinggaatient |avenubl hokpadef brttivehien gceeding the
ratlngvvloth a value of 1/f2 is set as T2; the oscillation

oefticient is set as t; the sett] ng nunber is set as

a; EmBedagwmint S set as G the val ue obtained by

mul tiplying Ti by a is set as T3; and the val ue
[0114] OthégnédSWsCﬁ \§iL1é]cF1w@tt|:Qn thctplgﬁ.gs@tocgs70'ﬁ4accordlng to Embodiment

6 of the present invention. This fluctuation detecting block 70A has an
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[0131](2) After conpletion of the above settings, the
fluctuation detecting block 70A perforns conputations
with the use of the conputing prograns to
overc&x%iela)sa@_?cfrf Yn&!—ﬂit&h? ufn|ir:52tOOof\ﬂ%BeJ: %gdéél ltEeJHenQorg_‘figu_lgtion of the
i nput signal inputted to the fluctuation detecting
fluctidtdok FERCtWAY hbXdek 7D nehcoonst afitg.ag. T3, to determ ne
a first filter signal,. . . . . (2-2) carry out the _
fird USortgsPVFé@éf?ﬁgﬂnfaFﬂrwaPbeﬁénq(wmﬁzogi%ébei“ﬁﬁa& deperibed,
with the sthe phltetuahbon ig%‘i@cftlbeguiﬂi%ﬁlﬁezgétiﬁ@ ﬁfbc;khﬁ) bdiH assigned
constant as T4, to determ ne a second filter signal,
the sqr@ gymengdesr aetin ke sBoondatidnt detsitgmal b¥eaxm7Ohearfd psduplicate
filter signal.to determ ne a subtraction signal,
explanad 1ol b r%%i Bﬁltrtehdg subtraction signal by the gain Gto
(0115 det®fdTotier @hpaAPAt fdrCahh OFY tSingN@hit 200 has a 16Rtr over
when t he angl ification signal is smaller than the
deterpragéterhiored? tat eddvaltiae deremntneharivdnanplddi ea2i on
[0116]SI gJ?l%l l?r%it?erf loygé u@ﬁttlegrqir?aoc%%ngﬂg k ?HE ivgh%gmt cbsee of a timer or
anplification signa econes equa 0" or Iarﬁer han
a digithecpurede! endideedct atrsk vid Begndilesiiik Gl drRefluctuation component
anplification signal to the rated val ue and determ ne

signa} fnpetteds tQcPaatd dnIckimisrents handegabplie Yhkie equal to or more
t ] flu ation comonent as.the curre .
chan O PR O2nge YR 0T FOTRATER ARIQRESER L o thkg arousing
a limisignattial, ueheakby heanphil iveatié off tiegfalctist @stsmm@hedt signal
the rated val ue_continues for the predeterm ned

t
CutputiasTERR P EA G ofgErer dRaiige PEAR timhEee offstthft rated value.

[0117 ]d_urEiuQQhéf,l Ek?éiirﬁgttegngﬁéggépﬂﬂg{%ﬁfockagl%QE atime constant
filter signal to a smaller value than T4, but en the

changigiggaadnalaHue of the anplification signal becones
smal |l er. than the rated value, return_ the tine constant

durithg"t51 CeFHRY fOPeddt e HatGon2ob i ngerri@n for allowing

the sibhdt en1&d gf'%lh_etﬁuuuaLQéln?’gJ)mgld?lehb%i@QQY%th§@t!écp§gom the rating
manner, even if the |load fluctuations exceed the

limiteraf$ ngp, behkingiteduts orheotated owene onpensat.i ngec@ctiingls lasts for

n_be prevented. Enbodinment 7 [0133] Fig, 10 shows a
2 oreEPRuriel] BN o ETRG DI BEk” HOR SECareng? (e Lintcer” over

deternEABotimmenbell afi bBenPresghied P¥EBLE GNime NI Sor
fluctuation detecting bl ock 80A has an

ovePe¢omsensig ingmoeNIRCLT thendluiiing300- ionst frar adbieeichgt the signal
value %ge%}ﬁeg\?\%b%ﬁ{a%flégnio%]:potngrext fsli%%g#ﬁc;bué:?)ﬂtgeeé %%E)rlnngﬂeblrggll_(ng limiter

75 to bdaaMer&pIReNsAthosd RAL R tirgwn(t 3OQuLLd penal M ¥deSElied count
bed, with the sane parts as those in the fluctuation

numberygire B¢ FESBIGCKBOIBHIaTgo BRI fgrreaina htorshhechafiogling composed

of theddidfthhefl crggat! on detecting block 80, and a
dupiicate explanati on being omtted.
[0118] If the signal value of the fluctuation component signal inputted to

the rating limiter 75 becomes less than the rated value (£1) after outputting
of the time constant changing signal H, the limiter over determination block
201 stops the outputting of the time constant changing signal H and resets the
timer time and the count number.

[0119] 1In the absence of the time constant changing signal H outputted from
the limiter over determination block 201, the time constant changing block 202
maintains the time constant T4 set in the low-pass filter 72 as such.

In the presence of the time constant changing signal H outputted from
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[0134] The overconpensation inhibiting unit 300 has a
limter over determ nation block 301, and a cushi oni ng
ti me changi ng bl ock 302. [0135] The limter over
the llﬁl@i@f&é@ét@%m@h%‘%n&ﬁ%ckQO‘foﬁﬁgéﬁgra%ft ach%'t%% cg('ls@ant changing
digital counter, and detects that the signal value of
blockﬁﬁé chheatuslte bme onporentofsignidw-papatft étet 82 tthex smaller value,
£ at i ing |I4H g € has reached a val ue equal to or nore
or e%% the Yaréd°vaie (1 p.u.) set in the rating
L mﬁe@lroxﬁ%utt:bﬁ’gs cAkAHSIiRE BnbiAd EMlho36Y 1s@8na G @RY he 1imiter
the signal value of the fluctuation conponent signa
over d@@?p@&Q%§§0ﬂrhﬁﬂC$h%9h'a@|qtgpp¢¢n the t88eramshern dhenyimdblock 202
he_r.at ed vaI er,., the | er Qv
lmmedldaeteté?’rﬁ Aariontbi ocf?eS iy S%a%'pu#;tcg cU¥hPoRi nfg]lEC m=j32 ¥ the time
const&hﬁmglng S|gnal h (1) when a tiner tine
during which "a limting action for allow ng the
[(0120kj gl caparak ustt ?héSﬁpaﬁmtﬁéﬁW@éﬁpmthesﬁ ¥pieapation detecting
blocksoyggrlé%: e% Licrpugg or{ g'él':{'(%l loﬁgag%ﬁtégtogef 2|3m fzeéldsltloown in Fig.

17. Tpeemkﬂteﬁtncnedaéxnri&an&s bfrﬂheOdlguaﬂeu&ﬂdm §§§teﬁasébeofig. 16) when
the limter over determination block 301 being

the lq?@nﬁb%@ala&ﬁlophléeqaimﬁe?)tin@ls the rating \»(12:)h WReigehef the system

stabllrlléqurde%flc %hhﬁ}eﬁdfr ttlhgn(,sorft(?:%l q‘lrll(?:%{]gvllt_ﬂebe described by
si gnal val ue o Iuc ation conmponent signa

referapigbptt tEEd st romt he pad).ngrhdsd terréﬁl tﬂaf&tﬂdrﬁbtfﬁk ta@e the
the rated value (1 p.u.)" exceeds a predeterm ned

charaqtsghftifimBBrieg it héy%tfé‘\elBFeW?émFF‘fﬁC{ &Mhover
[0121]dethﬁ{emt@1@tlo%ﬂ ﬁia‘%ﬁ% %Qgrélaes'egg:océ)@ﬂ%eﬁj tgrtteipﬁe gclagirtgal whereupon
counter). ¥ the signal val ue of
thelOﬁﬁu@tn@nu@nlugngaﬁeﬁ&eswgnalthmputtenttaﬂwdmuddamuy@hangesfrom
ter. 88 becones |less than the rated value (1) after

0o th&dﬁﬂ:ﬂ??.tﬁ&eafthf ECEUENT ARG 11 b9 chifgi g SivGihap R component

signall ﬂ?pdt't@litt%rtk%vﬂtl@%tl%.'in@'\:gﬁbbQgrfoms e o§<@%h§tr99§n<5 heIf this state
out putting of the cushioning tinme changing signal h

pers1siﬁdbmesmmqﬁathemtm&ﬁwonstaetanmephéoog@nxth@nbm¢coﬁitﬁﬁKKManging .
nce of tge cushlonln élne changi n

[ I
sianaty Rt BUPRSa o SR REC| I TRLEB SPer HETBLRT Rt BAODY alk: ane cne
time égg-tar{th%fcﬁjr@'lgw-ﬂsgsst EHFté}hé}@gw%th&’&k f%grg 'f@altgt @}ﬁ& (T4) by

the cushioning tine T5 set in the limter 82 as such
the tipg ¢¢nstppéserarwiod bh@ﬂtaghlonlng time changing S|gna
tputted fromthe ter over _det ter Jon
roaz21g I SR hETt SR an cleHEHRRrG Fr s e A G ook vetuation
detect3OR t€R@NQES thhet chsbb¥Hang ikirkBaOfed HR11ER] Eﬁére&%ﬂeo t8e period
smal l er value, for exanple, a tenth of T5. Wen

Of'tl“6Lﬁ%ﬁ&Pﬂ|Wﬁ}G§ft$¢u§léaﬁﬂﬁhéﬁhn@meOﬁen%ﬂﬂaggakm}m@ugh%@-tﬁ the rating
llmlterr%£{Q§edsl E@lé % ﬁe \x/zgﬁ.udet er | nf:f‘t ItenegI OCik 1fl v‘:’ords, the time

opped, the cushioning tlne cﬁan ing bl 6€K°
duringi WH’I&HI talteeﬂlylcltﬁhﬂfdiﬁcdnﬁ%néﬂﬁ Eh@ﬂélHGuﬁpd'ﬂEe@ffrbﬁ&h'e' PAti8E limiter

82 to the cushioning tinme T5.
75 remains to be the rated value can be shortened.
Hence, the time during which the converter signal Iy of the rated
value is outputted shortens, as indicated by solid lines in Fig. 9(b).
[0123] As described above, if the time constant set in the low-pass filter
72 is rendered small, the fluctuation component signal inputted to the rating
limiter 75 also decreases. If the fluctuation component signal inputted to

the rating limiter 75 falls short of the rated value, the time constant changing

signal H from the limiter over determination block 201 is stopped, so that the
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[0139] The control unit 21 is constructed by adopting
the fluctuation detecting bl ocks 80A as the
fluctuation detecting bl ocks 105, 106, 123, 124 shown
time dofsFdit o fneTHS:- %Hgg%ltltgpai@afg ?Et:égrte(astﬁfTJ@}?éhe time constant
di stribution system (see Fig when t
changifrigubl ol i208. becane 3 tinmes the rating wwth the use of
t he systentstab|I|Z|n [ rating the

devi ce 20 incor
Com G 158 GHTRE TONERF b Ty THREREe (5 value of the

convertledScudddnd) 159 khG6d11T RS e SIS %Htaé&%%&@ml%' €Re decrease
are the characterlstlcs during the

Chara@lfst-emqsrmee?l@@nmm@dtmmcor{@Mt)]MV\hemrtdheatexady the solid lines
in Fi g ply increases to a value 3 tines the rating,
%m #eupon the load current IL increases stepw se (the
[0124]CUryrent asal, U@h@%qgtgn:hlyrﬁt@aﬂgﬁz‘h ERORQuE i BBV HR r8er current
times the ratlng) as shown in Fig. 11(a), the
Tow refpipsg @atbeoﬁhemeﬁewtlua@mabe |Shpat€tr@di tdl‘ftal’@elftlatcrlﬁgfalue of the

converltleqsnc 8 r el\es st eopaq:egihf% {lg%ln gté}rx?t gut thereafter,
O redeterm ne cons t | me onge

graduatlhtg d?elﬁléla96$ ntgu b 8Er has gh g Sh@r&lcraates &u&@@téﬁ@tlcs defined
fromthe limter over determ nation block 301, and the

by theg §3HP GINEG2RT ¢ -of the liniter 82 is changed fromT5
to.,1/ b S in hangi n | ock
[0125} 5.% %cgl%l%ggﬁe %Béﬁaolﬁll%ngf ?(::tllneg%e\{e%egt%urqeng % t‘zputted as
a compdﬁéehtﬂt&@ tlhﬁrécdtusisiﬁtelsotﬂhed&be&H ivanuéidmy Eér tahtsBort time after a
cushioning time is rendered smaller, therefore, the

sharp bfécrreaae&fl ttften@a@ur i SRR D /R eVPTC £ BATPARS G6APHtdecreases

in acc%!c ttkgddetb(}egﬁg Jh@&!a@l%ﬁlsméﬁrde§§n§&(%§/eglﬁ tI:hﬁe constant
rate va ue can ortened. I'n ofher words I me

T4. Tous,i ngewhyotent herfdritcuatietuecaParent asigran in Flg 9(c) .

outgutted fromthe rating limter 88 renmains to be the
[0128]; off88 VHIUSUERRF B ISRoT e fERYSTEer currentiedpw, t)its PR it rated

value qgréﬂ&t@ﬂé&@st Q@ovpeonvﬁ{dserp&é}nﬁepé %Ir&éd lpletﬁ@tdggect current
value is outputted shortens, as indicated by solid
chargignesit d@3Fecgn bbl@b?veﬂu@ﬁ42#omfWashefuﬂJaha@ﬂtng time set
e Jim gr 82 i.s rendered snmall in the above

in_t . . :
(0127 ) BBPeRe £l 0t GAEP YT CERApOHEN LY SPYA ™ APUT T Ebions using
computliRg fgﬁg'rgﬂsl I 96 GEr 8B p@'e§@t dec %e@&%ﬁrteu the
fluctuation conponent signal inputted to the rating
[0128]] | ﬁhﬁér1538WﬁahlEheshmb@dxménthetxkﬂzedgveﬂﬁnwarehethe fluctuation
h fromthe linmte

devectg 3 b FotorM At BR BIGCHUSUE ¢ STBRRGHS SREr (HEtare

1ncorp6§2|§ﬂicp§]hﬂg tsbﬂ'ﬁn@fatclaﬁph’&em B@rhagawéuse r @Bé”d%%gutiﬂng-r?r@yrams for
t he cushlonlng ti me changi ng bl ock 02
performheg(ﬂ9§hﬁ§@wyﬁ§ompntaUMgnarﬁ@rt&heTsluqﬂwetetmrd?tepheng block 70A.

val u f t convert rre |nearl cr
01291 P I ARCRAY IR Ree fRlmaibie R ioh Afeendis 8 8 Shwodinent
utlllzdﬁ&f} iRedwbye t RBe CﬁtS_l.rlloQE]h@garﬁ'tHﬁeJ% o%réﬂ@n@%ﬁ@ob%uﬁi‘@ions are
solid lines in Fig. 11(b). [0143] After all, the tine
Perforﬁﬁ?ﬂh@cﬂhP%ﬁtnEhér9%ﬂ3m§ of the converter current | nw
01301, TR Sr{ B8 05 LAY E YL, 00, B ADRLL R eauency
on the Iﬁi‘tﬁl frﬁﬁqﬁdn&’ﬁllsu@e onkMe bass Baﬁchﬁféqdeﬁ(:ﬁbeHE ﬂlh@ﬁ@ﬂflto@trdetectlng
| inearly decreases in accordance with the decrease
block ?:Q’Faﬁacqeéir?%tfﬂéstft?eﬁmmfb?rwn@n@ﬁl 33 ﬂthtﬁrﬁ?GU%CY side of the
not ed._above,., t of the Qnverte
pass bLQ&%%?A%n %gtse% ?edeéSlal'é é:é.%e%osnasttl A f:gur ren?e removal with a
value FSISUNES deltensrmat; &dle\/tﬂmléezoﬁﬁl:é/ntf 2r SetthagttnbifTBcahi®londetection
sharp increase in the |oad. Afterwards, however, its
time witd} gevaliuseaf |y fdeks 6at e A/ abeoreiinéat iwn WO?ﬁélClent is set as
decr ease e aracteristics defined by the cu
¢ PR SRETTE hb FPhesyst & Eift P8R 1% SFT tf‘cst?I
narromAy, as shomn in Fig. A}(c). [0145] The tine
during which the converter current |I'm takes on the
rated value is shortened as above. Thus, power kept
charged in the direct current charging unit 23 can be

n|n
glue obtained



charge-di scharge limter 402, and then inputted to a
rating limter 88. [0148] The charge-di scharge command
el is outputted froma charge di scharge conmmand
11 n| t « the gha dis g n
oy muIBEBY 12 M4 HLGe B pare TRG ‘Shas paeg B oy dividing T2
by « :csorman@k; als. for control I i ng the d| rect current voltage
the direct current charg gtclunl t (electric

VDc . .
(0131 1g0u[B) ¢ A7AFE FOBRRRHATGTS LAY RETGBASt SHE TLdgEyacion detecting
block [’l@ﬂ:zll%rf-giﬂﬁslécmph'tggld*}%p%ﬁtlk'met ukal dke tﬁ@dcéxﬁﬂﬂtﬁhegpro rams to

lower limt value of the charge-discharge liniter

fl Uetuht eaacrorudi e tT rsheoxday ény Vdltgeihg mi éde lnput signal
1nputt8§ ﬂl? %ﬁﬁ?tg\%aﬁ:goraﬁ e{t%%%:{ngc gg}'{ EXATH’é{;hS‘?gI‘{W ﬁonstant as T3,
to detehal @e-dirsehargecbi Mi@n1402, a limting upper [imt

value fll and a limting lower limt value f12 are set

at (he) tlcnrerbfowhahglhgstaﬂdd%r LR illhtgrum)erf lthai ¢nput signal
1nputte? ue f2 ggig a%&l S(I;q,]ettlegglrll O\QI? ckl7 M ?%l{?\ﬁf 22meacr:oeustlant as T4,

@by e’ resi
to detCRPakd tayseéort&eldtéecalgeauent Char gl ng unit 23.
[0150] The limting upper limt value fll and limting
| oi@rs1 i ribtxadtuehd iﬁcm fhftehatgidgiramehe Bérst filter signal
g4 AN uef21andI|mt|ngIovver
to c1e‘tlelkcgf.\rnl \I%alsulgP afflaur g (]ﬂschargi ng are set by a
i metiengmuat 181 ySehd isngt biddioh28ignal by the ddid Gitd HeB@mine an
val ue setting unit 420 sets the limting upper limt
amplifggptdorf SEIBGH |inmiting lower limt value fl2 during
ch gk N9
hap( f;g up@09nb ol | A d0g, UpBRLL ?%%‘t’%if ﬁxgarrg I@%eg epgdetemmed
rated depm’}dkila’geﬂﬁntehehé empduaicatapacssignamf a¢ ke ftlicwottion component,
current charging unit 23. [0151] A logical sum

but whepdthe P hat G 1RSLIRDP GPrpE LUl 19 i 13595 &BEP 6R predetermined

rated vc‘a{lgllealrelsltrio.ét U?S a}{@hyﬁ_c]atlr)n sl}_Snac'i ggetlhelrréf%gtitv%q.ute%nh%termlne
char ge-discharge [imter 402 éxceeds the limting

it as avBlweEusetlon nonbenapitarager- citgoharigedétiernt eed 402¢ct wrtiioh component
the signal in uttedtothe rating limter 88 exceeds

as thetﬁ‘é“f‘? FP’HPj‘”\?iaI BBlset in the rating limter 88.

@h? otﬂﬂgﬁ tH@antet ‘p@exleolg'lecﬁ_gn%l_’ﬂmaggé @E"H}Q%ﬁ @Dfi@ttlon signal
403 does not output the limting action signal Li if

is resthietsdgathe mpued edlto cphelruhiarw therpredetQRide@sonetant time
ceedthe imting val ue set he charge limte
or Lonfe “ERAPTY ThR 1P (roRF CPHD GREGEE (L4 P RE AT G eEF i Lon of the

secondS&.ld:‘é@Ssﬂﬁ{aleﬁ(&%egméll'l%rl YAdd B8ary @b yeRelndd thBesignal value of
rating limter 88. [0152] A limter over determ nation

the ampligdkaBidn eugmit betdre scerstiloni tignt theer eivangd hug  steedn the time

h en the tine of the mtin tion si
constaflpMieee Jo befTe bt Bhrintarkitn REd Borian s onal to 74,
(01321 ORgethe @hovhRR stRecdWRBRReOf B il Bhd IIRFaaEli@hations exceed

signals Li outputted exceeds a predeterm ned count

the raﬁ@rﬁmerthe[%wtiflfheo%@rmspif@mqrr@ﬁneﬁtitrmeaetm ggar b pupvented.
g as I,hat of the fluctuation detecting bl ock
RRSWE N Fi ig. 10. [0154] Wth this enbodi nent, the

[0133] optpwallo fshue§ datiiue Bu SOIMRONaR-t$heBabcicarn Q@c&iﬁlﬁx@tﬂoeﬁnbodiment
with the commands el, e2 being involved in control and
7 of thaeryesshHUHIVeRApATi tsfihm flyetdptiont deteetdmy bheglyidyg has an

overcorlrjlpertxsa%%orkl)ellnﬂgbfgﬂ}grgzlu!tegoo 'J’f‘tquher aé‘&edgto the configuration of the
fluctuation detecting block 80 shown in Fig. 4.
Thus, the overcompensationinhibitingunit 300will bemainlydescribed,

with the same parts as those in the fluctuation detecting block 80 being assigned
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[0155] Fig. 13 shows a fluctuation detecting bl ock 80C
according to Enbodi nent 9 of the present invention.
This fluctuation detecting block 80C has the
the s%%hﬂé‘fa@ﬂs‘ ag 9{ t@l@ef]fdéﬁggt'%ﬂ %@tg@tj_:l%(‘gt bf&clpléé argcpg duplicate
shown in Fig. 12, but in which the actions and
explafajieni besnopfomtheed.i miter over det erm nation bl ock 301
t he_cushi oni ng. ti me. changi bl ock 302 have, been
GEBa L R PE e EE
determiHachas wdo 8bD) iLk 81dusndBndddelndldharyihMbisdk 383,
and a delay circuit 314, and when receiving a |limting
[0135TactThen léngery over @ﬁnqymnsatﬂqaubh¢qhu3ﬁg i$ menphaegiafga timer or
» iS008l L NGO ML UE e OBl Lt NELERS5 M L L o conponent
signaDliapke 20 tbamear Sty a0t i8ler32d haghrcaddes aggalu@réQual to or more
mul tipliers 323, 324, and has a tine T5 and a tine
than tfg/ I@t@étvatlher 6fh.p.u.) set in therratéoei pimigfert #® thus arousing
. .cushi onj n [ I th L sh oning tine
= 1, SR e 0l S8k s PR b R e sioman
outputttieﬁEerbitG‘llé kst 5t lhiﬂlﬁeﬁe 8|8| Rad Qfeeﬁzllnflftém 1) ErQa rated value.
T5/10. When the cushioning tine changln%;n gnal his
[0136InotFyréBer v E8S LERETRUSTR DA FFTEPARI ARIRAkNY bPeBKItyZpcushioning
a ns the cushioning tinme, which is set in
tine taegF?%f¥g?§%g§ fromT5/10 to T5. [0158] The current
charlacween st itdser efite wheimd heiabovel fhittingatedfon for allowing
detecting bl ock 80C was used are shown in Figs. 14(a)
the siggal yedye of fthenElyagt ser GeRPShedfatigesl L3 teHbipd fHom the rating
4(Q) ; ur i [ bhe canverter
viniedh B0 PR AN LB 1o Py U060, [T ST S Bk g et o
a predemeFmJgrled1¢(>o$tara:ndlae distaebance tha ctahae systiedn cut tentover
decreases as shown in Fig

I.s . 14(d). .
deter%?%b%ﬂ"“f’ﬁé%?ﬁ%%‘?Pd“Pf’Fﬁ% Fethprtimee)ri A ter 82
gr Q@Ua\bﬂlé{’l gﬁgrrﬁﬂé@§ @dtﬁ@qgm%ﬁ@%éﬂon@ekw %%lE\Qir%;@he signal
original level, as shown in Fig. 14
value ¢ésthd @édCEMﬂnm@n nmmnbmehangmgpaﬂnouﬂpataed|ﬁnum the rating limiter
revent adverse influence on ot her instruments.

88 to bp IS8y tetdod Mees e, vague of Thi &l s HEePeald peeghprnined count

numbePe{rf @h81J3G e CHTRIL @Eh@t‘f@r HedNde cOMMWLL DG, B OSE A8 being composed
(software) preset in a conputer. [0160] That is, ?

of thet Hegrdodiopee® -utili zi ng software, the fluctuation

det ec |n bl o A, 0C _can. be constructed ,
10137 ORGP B A (Yot ht B FAESPpEPBT G Tin e e novtted o
the ra{:;[ﬁg Qllﬁﬂf@ub@rbeégm@@rlg@@rt%antﬁ% P&Q&%éﬂ& ?n‘qgr%rf &Etputtlng
perform ng necessary conputations for the fluctuation
of thedergeeriy bl kh8OANIBORNBOTC. the @1@1qervw¢1r tlheermination block
yag | etect bl o 80C accordin
201 ot bRl R TR it Pl RERSBITF ™ EhE-TH1d GRPAYL T and resets
the tiAbt tHiet kadopey abuensw@beeonput ati ons are perfornmed by
conputing progranms: [0162] (1) In accordance with the
[0138]cofputiendPysrsgrainthe Fhehianingftintraguehey segne@hé Chllt@htted from
u | e of t.he ass uen of t
ene 154 SS0EY S5 Sl 90 ORGP SRURRGE AL E cpanssns nocs
302 maﬁﬂtaiﬂbethén@ls}ﬁﬁﬁiﬂ@ttiﬁn@r THHIE i h ey almd h @ \é@' H€h.
of 1/f1 is set as Ti; the oscillation coefficient is
sefingsheCcPreRengetafi Age rﬂWbéPni@ $épe @aaglpaeswaﬁ h soutputted
from tif iln@lste oJeI} t%lr n 1?3?0%' kbélOlmJb gné” n% Tlhebé/us%lonlng time
se the cushi oni ng Te” sétPar an arbi rary
changldglrba.ToICQFBGZScB&tge&StH@,cu@ﬂﬁor&_&l@”pfin@oﬁaﬂlleoﬂlmﬁ:&eQZ &% a smaller
Ts, and the limting value is set as X. [0163] (2)
value, pff¢taeXapRbR etd GANBR Ath@5above settings, the
fl Hﬁéﬁ'g‘&t&&&tqwgggtthggu J_ocg:nk B me%Qar’l%Jt ﬁ:l n%f g{fm':émtthe limiter

1
conput at1 ons use o t ro



(2-1) carry out the first order lag filtering of the

i nput signal inputted to the fluctuation detecting

bl ock 80A, 80B, 80C, with the tinme constant as T3, to

e i.gn - 2). subt
over I e Bl T ot et oms Sy eI S g M o8 pcc
302 imfnpdsttedybtatacth s ahe Siughadning time of thé 24i8) t¢eBR @oMig cushioning
: | imting operation on the first subtraction signal by

time Tpse of limting characteristics defined as - (X T5)Ts

(01391t 0 ﬂﬁtc%rnﬂgfuﬁit! ng céf.igﬂ"i‘:vated by adopting(ig'fe@lu%QQaEI@l detecting
limt signal and the del ayed signal to determ ne an

blocksagioh vk dipesilgirahation detecting 16 kelebay 10he l@ddi td4oshown in Fig.

ignal b ne sanplinp riod, Ts to formthe above .
7. Tty et ot ot e BE (el SERbRYHEr TIRRAt Big- 16) vhen
the lcdldgRBhcthia@Mbh N chinbt ©reifkgnghe 1A+ 084 &/iFKNENE §RCBAGhe system
subtraction signal, (2-7) multiply the second
stabildghry ateviion i ghedrogyathey gakrca@trol detier H3 nalarbe described by

ampljfigcatio i,gnal (2-8 n th —_
recer R 14 G501 oht & ORAI 1 © el FEP HAR"E N BrASRET B FiReB™® he
charadtakesk M3l deriketaem pa duhenadionhbeddd @ansi gnal as a
fluctuation conmponent, but when the anplification
[01401si gthan thedoreshegnay irerapsepdogeyalueahtimes the rating, whereupon
the loQ& %Q§%z§r{tn} nﬁgcge%tsgg s\(:%l éa‘lleSe r|§] Set E:I ggentt:hx?ala%’psldgde%ﬂ/Ic%gnges from
Signal to the rated vafue and determne it as a
0 to thévHLt&IAt ik ClONPIien) asandwotlh puy. 1 hey)Jedrersiuwedation component

_ fluctuation conponent as the current conmand, and ‘
signal ppttgRdn thgeradiapd ifihere 88 WEOYs HRAPNY APREabing hel f this state

pers:.s%grflokfalp(f@&%@eq:mihgg@!mé nli:%ihg Iogtlgg%éxg ghl'éechﬁg.SgergaéllI’n% changing

continues for the predeterm ned constant tinme or

signall bnigepptwitarger tdie tBelSHim@ne N vl N téhuhi Ngt itdhebl bdk BODY and the
_operation to a smaller value than T5, but when the

cushiogiphdiimgaPfichef LinetanmSRi i chereed firghals> Bexdne8 X (T5) by the

cushio%tﬂ%lﬁrmet Q%%ﬁﬁ% Ef@cﬁg 3%9' ue, return the cushioning
time during the'limting operation to T5. [0164] In

(01411t h&haboveridesey ithed sanner thevemiitkrtdre dedades the fluctuation
uct.uat i ogs exceed the rating, the execution of an

fl 1 ng,
detectsiRrcditpensat iy “HEt B CalrHe - pricveRt el SBEtt phFBRfoTe, the
periodod‘)f tthee Nﬂﬁg'h@lw?hjlcglé@ %lE@Wti%Xsctcﬁ@bnent signal inputted to the

rating limiter 88 exceeds the rated value can be shortened. In other words,
the time during which the fluctuation component signal outputted from the rating
limiter 88 remains to be the rated value can be shortened.

Hence, the time during which the converter signal I;w of the rated
value is outputted shortens, as indicated by solid lines in Fig. 11 (b).
[0142] If the cushioning time set in the limiter 82 is rendered small in the
above manner, the fluctuation component signal inputted to the rating limiter
88 also decreases. If the fluctuation component signal inputted to the rating
limiter 88 falls short of the rated value, the cushioning time changing signal
h fromthe limiter over determinationblock 301 is stopped, so that the cushioning
time of the limiter 82 is returned to T5 by the cushioning time changing block
302.

After the cushioning time returns to T5, therefore, the value of the

converter current Iy linearly decreases in accordance with the decrease
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2 Crcuit breaker 10 Distribution system 11 D spersed
generation plant 12 Load 20 System stabilizing device
21 Control unit 22 Power converter 23 Direct current
chara&gg{gﬂir@ﬂ H@ffne%ﬂb %@e%srhgehiﬂfttgﬁ& Gfs 2§s \{91|dE69€ed by the solid
detector 60, 70, BO, 70A, 8OA,” 808, 800 Fl uctuati on
lines det Btdd Ag (bl ock 105, 106, 123, 124 Fluctuation
detA?%glrnaq_lbl ock 200, 3Q0 Over conpens tion i

nhi biti ng
uni , the time during whic e value of the converfer current

I;w remains to be the rated value can be shortened. In detail, the value of

[0143]

the converter current I;w keeps the rated value only for a short term, but
thereafter, linearly decreases in accordance with the decrease characteristics
defined by the cushioning time T5.

[0144] As noted above, the value of the converter current Iy outputted as
a compensating current assumes the rated value only for a short time after a
sharp increase in the load. Afterwards, however, its value linearly decreases
in accordance with the decrease characteristics defined by the cushioning time
T5. Thus, the system current Is fluctuates narrowly, as shown in Fig. 11l{(c).
[0145] The time during which the converter current I;w takes on the rated
value is shortened as above. Thus, power kept charged in the direct current
charging unit 23 can be prevented from being wastefully used.

Embodiment 8
[0146] Fig. 12 shows a fluctuation detecting block 80B according to Embodiment
8 of the present invention. This fluctuation detecting block 80B has the
configuration of the fluctuation detecting block 80A shown in Fig. 10, and other
functional structure further added thereto.

Thus, the added other functional structure will be mainly described,
with the same parts as those in the fluctuation detecting block 80B being assigned
the same numerals as in the fluctuation detecting block 80B, and a duplicate
explanation being omitted.
f0147] With Embodiment 8, a charge-discharge command el for controlling the
direct current voltage Vpc of the direct current charging unit (electric double
layer capacitor) 23 at a constant level, and a current command e2 inputted from
outside are added by an adder 401 to the fluctuation component signal outputted
from an amplifier 87. The resulting sum signal is passed through a
charge-discharge limiter 402, and then inputted to a rating limiter 88.
[0148] The charge~-discharge command el is outputted from a charge-discharge
command outputting unit 410. The charge-discharge command outputting unit 410
outputs the charge-discharge command el for controlling the direct current
voltage Vpc of the direct current charging unit (electric double layer capacitor)

23 at the constant level.
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201, 301 Limter over determ nation block 202 Tine
constant changi ng bl ock 203 Cushi oning tinme changi ng
block Cains [Claim1] A systemstabilizing device

{0149]pr OﬁﬂedEanﬂnng%}p%trriBﬁttl Oty By @qhhﬁbl pgw‘ﬂga}eﬁ 1RRYE N a1ue of the

systemis no 'S connecte tot wer system
chargeatad s uhetyeahi iahraer 408l flyctnecdrascbndihetpanercueyrehemalizs limited
cut off fromthe power system and to which a
dependfingpeR SdiF §efkFuitli Sﬁp‘i‘ﬂ%ﬂt ohridea i bf SRETEVNITBEFBHI unit 23.

t h%‘h%%%t@”ﬁﬁt@@ J:ﬂlgﬂg%ngg@éﬂaQ%ehﬁWl@gr 340§0n§ rlQl"nJ.H:[Hgt upper limit
and a power converter which performs a converting

value 4tt iapd ahdngnirignvevelr hignigctdloe 12 accoetatcehavtine @f charging,
ate signal fed fromthe_control unjt, wherei.n when

0 & PR IGHefo RS T E5 MR RAT e YCBAFHY LGt 1onLT value £22 are

set at%teeflmer&sdfgbké@f&hﬂf Q@MHﬁattoqjheare%ﬁghgmcﬁﬂﬁéﬁﬂl ofRHe direct
a reactive conmponent of the systemcurrent, the system

currerxﬁuphemlnfgl owitnd3df.romthe power systeminto the

(0250 RSBt L AEIRRED 18 4TV CONBENGRE 1 Epirie vaiue £12
durlngsarsetxeﬁhgptahsr&hehmmatiﬂlg stpdd vGtivatdion detaet i 1g thheakwer 1imit
and uses the fluctuation conponent as a current

value d@amdud nfgofis¢imrgdngiane @@hﬁ%ﬂ@nﬂmltmg valugisesemhanit 420.
a f'Ijheclt uag:!l Og'? vchEreooneth_tngl L{]Cllt % Its Ehrzeel:{mez.ggtrllcgvu%per limit value
corrponen ? tﬁe Sy S em-curren Se

£11 anfil Gl vakd QBwQEH&ﬁH: RE1Bé ack, duamdg ld:$1§5girhg‘3, fhaiehyatim®Bing upper
conmponent as a current conmand for the reactive

limit mnd limiting lofgf LhBit Yaluws ey iag da'l@ppgéglng, depending
on thes QAROAENT c%%a%htézog¥e£l’¥eerdlgg£{ %Eréﬁ‘éjtcﬁgfrgo Y8t 23.

conponent convertéer current, nverter
[0151jcum Bsgidaei N bepidiadtien ante @0s putpets bromitheg pewesn signal
converter; and out puts the gate signal for

Li of rhejuéilHg ]aléu\"}?%ﬁtlg’él%lvlléf)%??c\‘ &P ttq?ec%%?qe\/élémeh%mlter 402
excee&@h{l@JI l&lﬁl@ln%e\\/éﬂé QB¢ Q%ttv\@ﬁighg —‘&HE&%HI <C IR ? g(ﬁf or if the

he active conponent and Ive conponent o
mgnalcbmmﬂ:rtbertoctmas eating 0idetay, 8@rRGcaéd0 thedusingn@value set in the
current deviation for the reactive conponent, which is
rating, Limi5sH P8n bet ween the current conmand for the

reagt LNE KQRPoRSN, and ZEJB}%CE\@% UELSANRARENE Bfitt B8 does not
converter current, to zero, and

output the limiting action s1gnal Li if the signal inputted to the charge limiter
402 does not exceed the limiting value set in the charge limiter 402 and if
the signal inputted to the rating limiter 88 does not exceed the limiting value
set in the rating limiter 88.

[0152] A limiter over determination block 301 outputs the cushioning time
changing signal h when the time of the limiting action signal Li outputted lasts
for a predetermined constant time or longer, or when the number of the limiting
action signals Li outputted exceeds a predetermined count number.

[0153] The constitution of the other parts is the same as that of the fluctuation
detecting block 80A shown in Fig. 10.

[0154] With this embodiment, the optimal fluctuation component signal can
be outputted, with the commands el, €2 being involved in control and the residual
capacity of the direct current charging unit 23 being controlled.

Embodiment 9
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when the abnormality occurs in the power system the
control wunit determ nes, froma systenvoltage
of the distribution system a frequency signal show ng
015512 fHigauens.Qfs %ﬂfct%)é%_l&ﬁhé@ét@gﬁ L2BEk 85c aBBbidi¥de o Embodiment
signal showi ng an anplitude of the system voltage;
9 of uhet prevangs iavénticnuatlhon Eompoakinn idrtkcdiey Photh80C has the
. frequenc ignal by a third fluctuati det ect.i ng. :
conFigirgRRon Rhd s bb THECF PLEFUAET BN BETEORERCRE  d LUrY e But
which GRBNBAA ohar 2@ ragtt MR sCOAPAREM Riter over dete@Rir®ItibAGSIock 301
a fluctuation conponent included in the anplitude
and thgy gpahidning four chafding baetlorsOdebaca iegnbresti€iednd
(015615651 L& I g&eatrugéil:eorrgni%g{:?c?nngpct)cka§1élfh%gr [e0te GommBng , .p aqder
for a reactive conponent; Grther det er m neg
312, atinaieet BY®, epdpairealy cobcthe3conyed edn eeddidnhgantitiiteéng action
reactive conponent of the converter current, the
signalc iy erteprte @ Feshimenad imgpetaredre oo igngl dut'pase e lpp ohadually
. t omer., copverter out puts the gate
lnc“ﬁgggng'Mfgpgrgﬁ%%ﬁ%go%qggffent deviation for the active
[0157]compenshiqgningi €ind shanglev Blon 3bethseea duberaut¢el, an adder
command for the active conponent and the active

322, apBHORARIITE PRt cbfwepfdiRscRIiBAtl> #BY Zebtie AnGlGrsh therein.
r e%%h%cgl\%ﬁrorfeme g@é’ﬂ %tnlg_ggtflﬁé éhlgﬁgil%jag&bl){gl h, the cushioning
component, ich is a deviation between thée current

time chenyhng bflock t3® peadidlle domgenetite anshidrgngetitd,vehich is set

, conmponent of the converter current, to zero, and , ,

in theyhidid tar &gy GF F7 dQUEHCY - o & HIhCFHEGRene 18P fdhageing signal

h is rB@SJ_Seckéqggdf rt@&“@[ﬂ&ﬂie‘?ﬁn& hé: el Hﬁér&b@tn'go@lcgﬁg @lecﬁ&d&ak@% returns
is set to be fl, a cut-off frequency on a | ow

the cushéquimcyisedevdfcht be gpassn berd inttpreBly fsomsH/10 te TS5.
f2, a tinme constant of a Iomi$ass filt%ﬁ; fq; noi se. detect i

(0158} o PRI ERAT & AP REEC S T BT L OF 1 T S8ty BIOVRIT s T ietecting

block BBcThas dsbliMB-LAASHANN 0ig&. 1awapass 1kihf er 1 0the 10ad suddenly
setting a fluctuation detection tine which has a

changeputs oftfowhr egUEmcyldfa)f, 2the tsme duribg WIZichCthe gwvegger current
n oscillation coefficient, a.is set_as

S e e RS Y

in thddhbidl uRdedd MY dacishse8l af QN TS @R & val.ue
obtai ned by dividing T2 by a is set to be T4, the
fi Morepvef .otire pustigot pation sdetiedhedgnbroe RS gapduridyrdecreases

onc BRBOREE,0L, Pellislplhker a0 Lt t 0180l 30 mig. 2400,
fildsesed@iivag dbdvel @I dEEnbREEChAraGt 8t SdisCSamigridvant adverse
time constant of T4; a subtracter which perforns

influepgpt pacttherbErsteeneat si gnal outputted fromthe first
filter and.a sigpal out d from.t i .

o109, FrECRBNNA, 7 Hlp P BaH £, LTS BEpRiridls Bbmoucatons

using Bdhpiuping PYograraUl pottweirel hersidht [ acd elompytdhe gain G
and outputting a resulting product; a rating limter _

(0160pwhiTeRE ther‘r’lég EfplerPpeitands St yHal e utiHees. fvmitRgtuation

Li £ i S t

astect bk fhos S s Sl S A BLEER o b Rl Boa Pt e o cruare)

incorgoketamphtdi @ati 0n signahtés aequaldwh e Otthk adog@ntif@mrograns for
the preset rated value, restricts a signal value of

perfonmhBg AREET T YAIEH & TNl L Aot henel ychrall el ¢ i g Phefk 802, 80B,

goc. allows the anplification signal to pass; and an
over conpensation inhibiting unit, t he

[0161]osaiilthatliecodl coeidtioh efiteCt expassedoay &y, ,nBba {drbrdisg to the
set at a_value larger than 1, and the setting nunber a

embodigRftt HE-IGAF HG SREEVRRR: TEF nEP L OHAPEATHIPEe FHr operations or

comput%@,ﬁgyé %r(eog%r eEOIFWoﬁl &Qﬁ)g p@g rams: i I f a st at e
where the signal value of the anplification signal is
restricted to the rated val yg by the rating limter
continues for a tinme equal to or |onger than a preset
constant tine, the overconpensation inhibiting unit
changes the tinme constant of the second filter to a

I%zg} 'Ll)?gg a disturbance



Ti a + -T2 2-'11.112 2VT1T2.-,j4T1,T2. e -4T1.T2 2T1 G
- a (T2-T1) T2- a2Tl [Caim?2] A systemstabilizing
device provided in a distribution system which, when a

[0162POVRL) SY&tREbESad WBlh the c6MNEGLHEH LRahdIe tROWRE -0 f Frequency
system and when an abnormality occurs in the power
on thegyighafeqpgneysidst ¢ thopagheansomequeyet effhaftuttoiaphpeHetecting
i S S generation.plant and a | oa re caonnected, .
bloc}{?%%'sgg%'e%%gtJé%i%lei%z?sngéév&ceeth%%icﬁas%angto%f”forfoﬁfﬁi femoval with a

value JTUE/ AONLE€ OBVAL t8le YMUiGhaPEST O5dFE 181 EONYEIhNG ¢ ; the setting
action and an inverting action in accordance with a

numbeg gitse S§F gifale if &defyaim Lhesetons rul theiveluaherteiinedtenmultiplying
t he, r._syst is normal, the control uni . .

T by e B TP CB I EHIE FC 2 s yA cER beaTefbraign is set

as T5A oheagdnpl&ng @granents ekt td’é;eT§y%‘i'1§nﬁKéUﬂ..E1€ming{ he1systedBr as x.
current flow ng fromthe power systeminto the

[0163]:“ st bﬁfﬁ%c%@émn of the abo.vgéfe*é*‘;%ﬁ%estkg Flustuahi9ompetecting
block@@ﬂpgﬁﬁpﬁobrﬁ%kygﬁps l:c?n[:}utﬂgt?frsé &!&hCQXQJQQ@BE tgg ct p\ért&ﬂg programs

O
systemcurrent by a first uctuati on detecting
to  and uses the fluctuation conponent as a current

co nd for the active, conponent; , ~ determ nes .
a ?P%'&Suacﬁ%ﬁ Eongdte At r i nordee d-aon f Heeii@gc et Vidie input signal

inputmﬂ%]fltﬁzftutala§o§Méﬁ@d'@iggrbrlgmc 85’.5(, @O@,eg@@,dwith the time constant
fluctuation detecting bl ocCk, and uses the fluctuation

as T3ccwpdaesnnias a tirteensigedmand for the reactive

co nt ; further, determ nes an active ,
conpoRents §F A% 5O SPLBYS 0T St LA oF | bHa Yienal to determine
a fir&ORPBPEsLich thehqagnverter current, the converter

current being inputted to and outputted fromthe power
conZedt erpergaygm a limiting operation on the first subtraction signal

by use of limiting characteristics defined as = (X /T5)Ts to determine a limit
signal,

(2-4) add the limit signal and the delayed signal to determine an
addition signal,

(2-5) delay the addition signal by one sampling period Ts to form the
above delayed signal,

(2-6) subtract the addition signal fromthe filter signal to determine
a second subtraction signal,

(2-7) multiply the second subtraction signal by the gain G to determine
an amplification signal,

(2-8) when the amplification signal is smaller than the predetermined
rated value, determine the amplification signal as a fluctuation component,
but whentheamplificationsignal becomesequal toor larger thanthe predetermined
rated value, restrict the amplification signal to the rated value and determine
it as a fluctuation component, and output the determined fluctuation component
as the current command, and

(2-9) when the state where the signal value of the amplification signal
is restricted to the rated value continues for the predetermined constant time

or longer, change the cushioning time during the limiting operation to a smaller

47



out puts the gate signal for reducing a current
deviation for the active conponent, which is a
devi ati on between the current conmand for the active
valueCOTHONENbudNthdenhadiighel GRTRE NN tnOfarbher LONMRLE &/gnal becomes
current, to zero, and al so reducing a current
smallge AP Oif Foted Nelveacerven ¢haporsdabninghicthe idirang the limiting
operaf&¥ ati pH between the current command for the reactive
conmponent and the reactive conponent of the converter
[0l64turTemnthe dloveerioschibedi@ihelrhecanof ridlel 1 ¥addEEUESud N ons exceed
th thg@Pomer system the control unit '
© Yt e SXSFRBIRE SfstRMAMSITEaERSR LM afitsPni Gart ibenprevented.
SYSBUU-: Bl P YUY NinIRY, Showi ng a frequency of the
system vol tage and an anplitude signal show ng an
(0165hnpl | Pader olystbe system vol t age; det er mi nes
a f ugtuation conponent included in the frequency
si ghal* By & CRT#%FS | uct uati on det ecting bl ock, and
useso t Bestdiugt gt isgacgQMponent as a current conmand
for an active conponent; determ nes a
f 1 ucht udtdremrsedngoreatiomgelladed in the anplitude signal
by:ﬁ%fgua}h fluctuation detecting bl ock, and uses the
f1 uct uatin conponent as a current conmand for a
reast | ¥ AMPEASNtzing device TUrther determnes the
active conponent of t%e converter current and the
r ect | V@ teohpomient of the converter current, the
converfer current being inputted to and outputted from

t hé “power "coRvVerter; and outputs the gate

si @al pfreictr egtiEnRdcRa ihketidevi ation for the active
conponent, which is a deviation between the current
cofifand® f GHr¥¢E deteevoconponent and the active

cog@oqﬁﬁkagg égygcggpverter current, to zero, and al so
reduci ng a“current deviation for the reactive

corsponent ,.sowhi oA, isdap 8@y, i 8bkor1het VReBnt B LW hEM 1 ock
command for the reactive conponent and the reactive
cortfonetté oft 28 hel 2donflsrctept by dehecting keedk and

wh a - f ency on .a. high frequency side of a
paggobéﬁ§}f?%%ﬁgﬁggﬁﬁﬁn¥ﬂel¥Tﬁ%Fg%ﬁﬂ%ﬂgdetecting bl ock
| s2set 30 beirfiteracwdit detérfireguencyicer a | ow
freguenqy side of the pass band frequency is set to be
f2293 fithe COwSeahtcsmIany dWossss filter for noi se

' eppyakyuuhi Gl dgas;f. cbaglls fasapency of f1 is set to
be TI, a tinme constant o é;|OMFpaSS filter for
setting a fluctuation detection tinme which has a
cut-of f frequency of f2 is set to be T2, Cis set as
an oscillation coefficient, ais set as a setting
nunber, Gis set as a gain, a value obtained by
multiplying Ti. by ais set to be T3, and a val ue
obtained by dividing T2 by a is set to be T4, the
first to fourth fluctuation detecting bl ocks are each
conposed of a first filter having first order |ag
characteristics with a tinme constant of T3; a second
filter having first order |lag characteristics with a
time constant of T4; a subtracter which perforns
subtracti onbet weena signal outputted fromthe first
filter anda signal outputted fromthe second filter
and outputs a resulting difference; an anplifier for
mul tiplying an output of the subtracter by the gain G
and outputting a resulting product; a rating limter
whi ch, when an anplification signal outputted fromthe
anplifier is smaller than a preset rated value, allows
the anplification signal to pass unchanged, but when
the anplification signal is equal to or |arger than
the preset rated value, reggricts a signal val ue of
the anplification signal to the rated value and then
allows the anplification signal to pass; and an

over conpensation inhibiting unit, the gain G



a - -(T2-T1)--1(T2-T1)2+4&XTl . T2 2T1G [ ai m 3] The
system stabilizing device according to claim1l or 2,
wherein in each of the first to fourth fluctuation
det ecti ng bl ocks, ctdigscut -of f frequency on
the high frequency side of the pass band frequency of
the fluctuation detecting block is set as fl, the

on the | ow frequency side of the

cut-of f_f ency . ) . ! ; .
[Cla”%ééso‘%sﬁﬁg??‘ﬁ%a{]@éﬁ&ﬁl% IRBCART 2 def 8 4 T TdbMEEAmEYSten which,
when & QowR@| S@te@DY &lorihi h i3 y&idé%t@& tH £de 'p%w_é?tsy%ste}-t', rand when an

the tinme constant for setting the fluctuation

abnorgelidet Peeras A thiet bowervayuenefisl AR dfs Sedm aBe TOwetheystem, and
the settin

illation coefficient is set as C,
to wh%’%ﬁn%aerd?% ersse d ggn%r’attlﬁg %]aﬁ iaggsaes[ogg %_f,e Fﬁ@n@%ﬁjﬂe
obt ahaegk ey stdbi 1 P ilgRigv TEe B3 iR glaSon €l o BSh i k3 an@%%o'wg? converter

val ue obtained by dividing T2 by a is set as T4, an
whichinpe fprpg @ ¢onvealiing ack ben gatiaonidetmdny raptbbocks acawhiance with

erf or ations wth use of conputing prograns
2 gat?6£' a@]ngq%%%rém%ﬁ?ng%?%fn%?der lag filtering of the

| nputtedehia Fherc ttuat boredeleedn Ng hbaek, Whé hecdhtbkbi®unit
constant as first filter signal, carry out first order .
| ag?¢F9TEPEhProPCERES ioopRengitgRal 2 i TystenedinuenT3and @ reactive

compog&{teémﬁ]@sﬁs @mgélﬁjrehE‘P gﬁé ggs’ée(%n 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 cu.rrent 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 beinginputted
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, fromasystemvoltage of thedistribution system, 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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the fluctuation detecting block, with a tinme constant
as T4, to determne a second filter signal,
subtract the second filter signal fromthe first
filtetesligaal, tf@uée&aegi%n&n%oag%ri CLLRN ShOBA w1 tude signal
: mul tiply the subtraction signal by the gain 0
by a fetrhhnt hectarntaopldeftiecatipmlstgnaind uses the f]\M’dﬁﬂ.athﬁl component
anplification signal is smaller than a predeterm ned
a% 4 Fg Iéeditvg?rﬁ%a}nddzi’ rfifECthEe £PPPRSEdti on signal as a
f | uet Maldrofle (COHRARE Hhe LUl LW l%ﬁptangntag'@lﬂk%l ggﬁ&eqlea current and
signal is equal to or larger than the predeterm ne
the rezgtdgevaimpeneresifr tine coheerrmpl cideati othestgnadrtfe@ dh@rent being
. d value, determine the restricted signal as a
P ut#%&c uabt e 8%%‘%%&0? it POUEPUtCTRE St e ned
f | uslitattis OiheCAURONRIMA 1 3D ra-LiMEE €L £@IPBNGeyv BN on for the active
if a state where a signal value of the anplification
comporenakhieh rigser fetiadivp hetercrnt gk vakventc ontinau@ stofrothe active

' I or _longer than a predeterm ned
o TEAE I (155, e THeot 1118 PBRSE st COT-Tte LeaBRy and also
reducfnd begurtrent acativei &irabl ehet e c1de _c*%!srlfooﬂle_fnta} SEAEis a deviation
where the signal value of the anplification signal is
betwearnihe @irnepirornend Aoethe/atantive coopetrad andgthermeachéve component

i t second filter to T4. [Caim4] A
ot th%yésg?l(‘e’%nggféa%?l F(gllgtn'glgge\z/le%oé Sngi ded in a distribution

Sy strem aMitclo £ £ \iite fuen YOMeS h 535t RIGub Bc O dBb £ albSss band frequency
caonnected to the power system and when an abnormality
of the dlurPathopfietsshers éﬁ;@ﬁgms BSt it befFL,f R oFHtI9E fpBwEmency on a

' j eration _plant and
Lo e S omacr iy Lol SRELEE L AE O LR R g conscanc
of a ldevpae haliawgfar conte olemoial ,whabl HaspOWRIL-6ONVRELBENCcy of f1 is

ich perforns a converting action and an inverting

Set LRIt Pt AECEPUHTOE W thlgviRece Siigieal feederiony théluctuation

detecﬁ%ﬂt Eﬁle Hmréh h%eg %HJ@—WI} EhL?erE:?/WgE f%yjs_’g ene1t| go qaoer E@,l 'l is set
the control wunit determnés “4n activ

as an conpbherionofoef Systrt GuriseBet aid ads&€AGlg HemEOTP@NeAtset as a
of the systemcurrent, the systemcurrent flow ng from

9ain, @ X3 huePtaYRIR MY HEb-iEneiay st Puki bh sefstenbe T3, and a value
obtair@%tl_%f %Of&ir@ &‘b li!)%/t Uaa%%tc&%%”ﬁﬂt tf'lep%lllfggdcol Jg_o&rhc% fluctuation
active conponent

detecting blocks are each composed of a first filter having first order lag
characteristics with a time constant of T3; a second filter having first order
lag characteristics with a time constant of T4; a subtracter which performs
subtractionbetweenasignal outputted fromthe first filter anda signal outputted
from the second filter and outputs a resulting difference; an amplifier for
multiplying an output of the subtracter by the gain G, and outputting a resulting
product; a rating limiter which, when an amplification signal outputted from
the amplifier is smaller than a preset rated value, allows the amplification
signal to pass unchanged, but when the amplification signal is equal to or larger
than the preset rated value, restricts a signal value of the amplification signal
to the rated value and then allows the amplification signal to pass; and an
overcompensation inhibiting unit,

the oscillation coefficient { expressed by Formula (01) is set at a

value larger than 1, and the setting number « and the gain G are set using
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of the systemcurrent by a first fluctuation detecting
bl ock, and uses the fluctuation conponent as a current
command for the active conponent; det er m nes
the FrhblCtWal | orbGRMRONENt ahACkAdRdai hfheargactive
conponent of the systemcurrent by a second
f | uéfuatitGirederens ithg plavek, vahiee vSethq et i Gictardbnosignal is

a en mmand far, the reactive _
rest g R e UL LT R mb i hG “AC Metas 0% @ Sine squal
to ordonpenentn @f pe RANYRItaht GURE S the @@ rach @t 8n inhibiting unit
conponent of the converter current, the converter
changeq rthent inse RS Hambue t &l tsscand fodtputperl vhtomsmhéleowban T4, but
if ; . . : he gate signal, for .
e ety rigat PR S RO B S sl e marins
limitehi Th resciedlethat bosrdoepeean ibhei tiibienhg GOIMBRE:E8s the time
the active conponent and the active conmponent of the
constaphvdr £Bf WhHEntilty 28r®- and al so reducing a
[11thCHEdRAL L devi abik-ph {Qr the reactive conponent, which is
a devi ation between the current conmand for the
reacti veiceppgdnent and the reactive conmponent of the

conze&tegygaéient, to zero, and when theggbnormality
[

occurs RH& power system the control unit

deternings——#ro : of the distribution
system %1754 v $2gnaldTdhdhi ng a fr yency of the
system vol t age and®®™n anplitude signal @%omﬁng an
anpl i tude of the system voltage; determ nes a

fl ugtuat (Ten Tonponent included in the f{& uency signa
by a thtezdoftuctuati on detecting bl'o¢k, ‘and uses the
fluctuation conponent as a current conmand for an
[Claimg{ | Vesxshgporiehti lizing devicedutoridedhés aadfdtugbuat dronystem which,
nent .included in the anpljtude signal by a fourth
“hen 4 PREUAtE SR et SEUTHY B GERTCRRGR G8et"S REVET (RHSGSRT Gapd when an
abnoreAMENEIHurasid thddfRlt HRFRNG f Bkt 3 rFeAUN VBe power system, and
conponent; further determ nes the active
to whidhpgofbirersrdt frnarehver tidensurremt laad atse creaettiode
co e .converter .current, the canverter
curreng %S$%5£$¥%ifﬁpggeY%f%ﬁ%Ylgﬁﬁ68??%§}?Wﬁﬁhapﬂégﬁﬁﬁéfonverter
which penyeiises ;codldrting actiobhPWhSidRE LIRS &cshgRah §&fordance with
reduci ng a current deviation for the active conponent,
& gatitgRat sfed §eem dtficomobkiatesnithe current command for
th k nd the active conponent of. the
conrrer e hE sy R, B8 s el g ta L et
Curdegrtnteasd ahi oot fver cbi@ordc@@Chi e s§eapRNeMtren®Wi & al $Seactive
a devi ation between the current conmand for the

COMPORERE Qi W€ TERFBITERE SAindt ey A en e Shpdiment ot theheower systen
into tHRNMELLEHLEUESL %te;ﬂ,o zero, and . when a
cut-of f frequency on a high frequency side of a pass
barttbreqeeneyflofctuheidd wonpatdnani siaieeti 11g thkogdkc ive component
t to be fl, a tinme constant of a |lowpass filter

se , _ , _
of the SYSTRR SETFEMpWY awhitH RAsCEatiP HFtecténudiarkef afd uses the
fluctua8i§flcdmBoRéntlas & Lr 38t BSu@haC86! @t LA ve component:;

coefficient, ais set as a setting nuﬁ%er, LT i

a geitarmimesad Geuobiaiinedobyomedt imdlyidag ihi thy raadisive@edomponent
of thet 9 be T3, a cushioning tine set at an arbitrary tinme

S YT COTHREETEY drigceaRiiusgupEiarodetectd®r bEOHe Fad uses the
fluctu@BforX dok ay! LA Rg ' f £ Q. faurth .

e o B S el oL e Bbbchgne

fi fertimddetéag nebasmcicet rstdomporerith o 4 idRveoHSE @lrrent and a
reactiQh 13: @ qui er havi ng Iiniting characteristics

THRFPRRYRS ATENE RNV FREST crerent gERGORYGrEqF CUF BNt being inputted
to anddeh@WitREaan-dRHET SL,3 9B e L ONg, sanpling period Ts

and outputting the delayed signal; a first subtracter;

a second subtracter; an addgr; an anplifier; a rating

limter which, when an anplification signal outputted

fromthe anplifier is smaller than a preset rated

value, allows the anplification signal to pass



the first subtracter subtracts a signal outputted from
the delay circuit froma signal outputted fromthe
filter having the first order lag characteristics, and
f eedatputesid fatys difdieraneaidanthecddr-aht @eviation for the active
t he adder adds a signal outputted fromthe Iimter and
COmPONRRt siEAER butdpdeY Bt orohtttRend Ehaycueirpr i Gommgnd for the active
delay circuit

compogHBPléhﬁ t@zergc/srﬂlvtei &%n&?ggx%t 85 tfhe cox}vter]]"%ezaglér¥%nt Q zZero, and also

el ays the signal t romthe adder by ‘one
reducgagnsl cwgrqperdodatseon dod 0l ped s ivibecatpbayet, shibiRlis a deviation
t he second subtracter subtracts the signal outputted

betwepp 5he ChE- Hd™™rPEAPE hBS SPYHalveHARparEEiRTd B F4Retive component

of thbi tdRfe-baYi g Lhe, fid sk ordel I ag characteristics, and
outputs a resulting difference to the anplifier,

t hevwhempltibki epnanmlatlii py | @sutbeirouhpupowafr thetatdehebyontrol unit
the gain.G and outputs a_resulting product, and

{ e BEETT 5P 1 ORDBH 1 ETeRE ekpredsdd Byt ForsHAte™ a frequency
. } V. . .
ronel el SRS U8 LR BRI LB i
an amplfgydgupbh (G2 pvareh Folhede (03) , and if a

et R TR L

sighal is res _
by a thii Bl trafic€QatidAUESt SR nd H1bBR, Ak sdsOr 1 th@ﬂ%titolaa&)m%onent as
predet erm ned constant tine, the overconpensati on

a CUrreiHj lsPrnaRf dRit arpmtdgee ddreopesthi oning tinme of the
limt.er value smaller than TS gu if a state . ,
V\hgggéetetr éggﬁp ?H%ta SR" SPGRAIHad et R e harggamplitude signal
by a fdureHgllddi@at adr G tedt Mgt B!’.écﬁf,e_aﬁ@eﬂs,es the fluctuation component
t heover conpensat i oni nhi bi ti nguni treturnsthecushi oni ng

as a gyrREngfcHEnH| fet v reactiye Fespenamat hemat i cal
forfﬂ'ﬂt@@l d-lé?teg!‘[ineas -tl:-hé ag%ive 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, thch 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 a cut-off frequency onahigh frequency side of a pass band frequency
of the fluctuation detecting block is set to be fl, a cut-off frequency on a
low frequency side of the pass band frequency is set to be f2, a time constant
of a low-pass filter for noise removal which has a cut-off frequency of fl is
set to be Tl, a time constant of a low-pass filter for setting a fluctuation
detection time which has a cut-off frequency of £2 is set to be T2, & is set
as an oscillation coefficient, « is set as a setting number, G is set as a
gain, a value obtained by multiplying Tl by « is set to be T3, and a value
obtained by dividing T2 by a is set to be T4, the first to fourth fluctuation

detecting blocks are each composed of a first filter having first order lag
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(01)  2VT1T2 2A/ T1T21. 14T1T2Y-4T1T2 a - (02) 2T1
_a (T2-T1) (03) T2-a2T1 [Caim5] A system
stabilizing device provided in a distribution system

charatfibehst \WREM 3 POWRE SHSLEESM b TOTMBLeod$ fEP{E}eﬁL@gﬁf Qirst order
the power system and when an abnornality occurs

lag dhhpapeRaptEgs et 4 $ivatcafstaht orfi The powetraytstrenhich performs
ich a.di sperse erat.i plant and a | oa

bt B0 el g2 S P IS0 PR A B BT o S e assbing oucpucees

from lBYi RGoad CONtted! antNiohit p@iid aar@é:w_ﬁ:rlng%ﬁ%&@ﬁcé"'h'a%hampllfler for

erforrTB a converti ng action and an inverti ng action
multlipﬁynazggc@? AR of the aukfaiastst §ndhefaadn i ematdigposhinghk resulting

produeg ! ta’ %@ﬁ{r?e h Qmwe%:nw;) ol\'ll\gr{ aS yg’r%p%mf écg?qnn\oﬁ)én%lo%n SHTEput ted from

contro erm nes "an

the axmﬁlla‘:'l&ysiﬁMnﬁl.lIé’LGIﬂharal’&dpﬁeé’eEtanté@VQDJ{@OBQB&W@fthEhﬁnpllflcatlon
ystem current, the systemcurrent flowing fromthe

&.gnab&wasgygmp@wgqﬂ PY e ey @q@x@kl,f@ﬁa@%qmnal.ls equal to or larger
than tclll ﬁe@a@?ﬁt@d tf:L:HEé uxaet%j]:ggcgg?‘%_ol_ngﬂ véP ug‘gl'ge I?IIQ}%JSjthfelcation signal

active conponent Gf the Systentcurren .
to thé|ntedatilor ded etﬂ*ielnnglhivﬁ;ckhe anpblusesatiibe $i44Ghuabi @s; and an

conponent as a current conmmand for the active
OverCB’B‘rF%k?ﬁéh?n inhibiting yaflernines a fluctuati on conponent

e, AL e SO L e S R o 1 o
usinguseswui el 0‘4I )UCAEAEhO N CAMPONEIH casrai GUhEeNt iCIRRAd ¢ = [11- o
+(T2/1; ]/t[PeTlr egzc)tll/z\]/e conponent

if a state where the signal value of the amplification signal is
restricted to the rated value by the rating limiter continues for a time equal
to or longer than a preset constant time, the overcompensation inhibiting unit
changes the time constant of the second filter to a value smaller than T4, but
if a state where the amplification signal passes unchanged through the rating
limiter is reached, the overcompensation inhibiting unit returns the time

constant of the second filter to T4.

[12th mathematical formula]

—(T2~T1)#(T2-T1)2 +4G2-T1-T2
2T1-G

[Claim 3] The system stabilizing device according to claim 1 or 2, wherein

in each of the first to fourth fluctuation detecting blocks,

the cut-off frequency on the high frequency side of the pass band
frequency of the fluctuation detecting block is set as fl, the cut-off frequency
on the low frequency side of the pass band frequency is set as f2, the time
constant for noise removal with a value of 1/f1 is set as T1, the time constant
for setting the fluctuation detection time with a value of 1/f2 is set as T2,
the oscillation coefficient is set as {, the setting number is set as «, the
gain is set as G, the value obtained by multiplying Tl by o is set as T3, and

the value obtained by dividing T2 by « is set as T4, and

the first to fourth fluctuation detecting blocks each perform
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further determ nes an active conponent of a converter
current and a reactive conponent of the converter
current, the converter current being inputted to and
compu@¥t PiHt G4 f QD Lhe LG QVELLEL ¢ and
pLloutputss the gate s?%ﬁ%&g?%gnpga%%fﬁﬁ a current
devicatrwrutofitsheoadds veg canpenety ofWHCAnpSt &ignal inputted to
th fgeviati,on bet ween the current command for the active '
€ LEBTPETERE TGt fiere Eohpdridie efnstetcanviSrt B9 determine a
firstCH{T®H si41Zero, and al so reducing a current
deviation for the reactive conponent, which is a
devrativwrubefimsenotder tag rfanteciomgmandHeoinplte sigast ivv@utted to
onponent and the reactive conpaonent of the converter .
the £ RN on (FUFEHIS BT WG (he SABNCHTRRTE 2 Edur & [dfternine 2
seconti NEi 1pevesi g3t em the control unit
determi nes, froma systenvoltage of the distribution
systerfragtf ekgyseneoyd siighar sivmail nfran thegiiernay toftdtheignal to
stemyvol t age and an. anplitude signal show ng an
dEter§%% %tﬁ énb the %V%?éhwyoltage; . det er i nes
a fhuctigayi one coBpes@nbni Sicddsdedy ithd BEif r€AYeAEYermine an
_signal by a third fluctuation detecting bl ock, and
amplificad ipReS¥gngdt uati on conponent as a current comand
for i nent ;. . det er m nes ,
fIu%ﬁ%}a?ﬁ%n$@§é%%%§ﬁ§ﬁfni?ﬁﬂnﬁael_isﬁa%}ﬁf %ﬁ%?iﬁ:ﬁﬁ%g§§iﬁméped rated
value pylege frauket thef dtiEidath Oibrdei fehi H0a Hh0ekua @Rt M$@SnLRE, but when
fluctuation conponent as a current command for a
the ar?@'&éf?@/@%ﬁ’fﬂ%ﬂﬂ? equal to or larygermdéhaydiber predstarhéned rated
1ue AGlsY 65 SORAN qf. the caqnverter rrent and the :
e uereagt?be co%p% éﬁgﬁg%gFﬁé%é%%%ﬁﬁfb?H%U?¥§ﬁtYayﬁ% determine the
restrigordest@ralcusr £ntludeisg dnnpotdRent and caupputdrRd aE£OMined
£ t he power converter; and outputs the gate
UCtGtyARL| CFBPRRBHAS [g CAr kitr epfmadeli atdon for the active
conponent ve w:eh, & %13198YL8LE QR 108, chrrant -
command for the aé%?be conpongn?ggégﬁﬁﬁggég?F%%pgilsreStrlCted
to thecorfpanerituecforttheuemverd etmecaguiante o0l e, tiamnda pks@termined
duci ng .a current deviation for the reactive

I .
const 3R bidive Nt iR 'O HaeaCqFPAE i8ntNse bk EHesgure arialue smaller
than TQQFEIPCHQff@ét&&@wﬁ@?&%!%i%%ﬁ@%%{e @th 'L%g'&?g%éé’l%n signal is

conponent of the converter current, to zer
smallaghdgmratiutraodd vihegiemeyclond, ardiugh fheguaneynside of tAe second
Filte PSS fand frequency of the fluctuation detecting bl ock

i $°sb "to be fl, a time constant of a low pass filter
[Clainf or RAQKSEerh @B@lyﬁﬂi z\ﬁ’m; chvhas p@o&iLge'dojfr{ Elﬁ.ggyﬂﬁ)ﬂogfsyfsltem which,

is set to be Ti, CiS set as an osci ?atlon
when acpeifdr gyeim ia normedt igscanmsettedng nhaberwerGsyStset aAS when an

a in, a value obtained by multiplying Ti by a is set
bnorrid iy Ceafled Sp, i BRY Gy YT TS Lt HE S5 AFF (:PArgoarngysten, and
to whilch Se&iisberb&y HenePhe 3apPANGREL I Ay §r8&lortRc &4,1S,

and X is set as a limting value, the first to fourth

f | GBeaut iy ddtéttinuyeyioeksvivarhcdravel anf | 418t a howdmgnverter

. ' order lag.characteristics with a tine constant ,

which %%J%%ms a rm Igcrlnﬁa‘?/cl%ﬁﬁnlﬁnﬁi ¥ AgVEhErdct €ryogy fr §ccordance with
a gatedef¢madras rdonXehd Dontsol aufdel ay circuit for del aying

an inputted signal by one sanpling period Ts and

outpetimyhenethdePayen syisgemlis aotnalkst thabtormododr pnat

se subtracter; an adder; an anplifier; a rating '

D AT HrHE PRARF Yt Cat DHF WMQRAF o PR LBoactive
componéfiO8T the sgsPdn &b ®fent$ t8BBLL LN ERANLR ALGSRY rL-ah €fe power system
_ value, allows the anplification signal to pass
into thpHasgéeutiont sykearit he anplification signal is equa

to r_than the preset rated yalue, restricts a

Si Sﬁ‘éﬁém?é‘?%ea of °f ueaqalﬁ%‘%%?es??toﬁng%g%%@} 1P othhactafegomponent

val ue and then allows the %qplification signal to

pass; and an overconpensation inhibiting unit,

the first subtracter subtracts a signal outputted from

the delay circuit froma signal outputted fronthe



the adder adds a signal outputted fromthe linmter and
the signal outputted fromthe delay circuit, and
outputs a resulting sum the delay circuit

of thdeéy%yt%mt ber&n@ngl HUutipYtt edkhomdha.addar, gbxl&ﬂ? and uses the
anpling period Ts, and outputs the del ayed signal,

fluct?ﬁ@%}eé@mpwm paCt eurselt reonsnd Herstign @ctout puidoedent ;

frogm der he signal outputted fromthe .

fil tegrebr éwgn ?Jhuc(%fl Frst” %?%’é’lnefﬁédngﬂé‘?‘ea?c%réH‘%tr'eégtlﬁaomponent
of theWyptes caleresulﬁy R0 s &k ddce F 8o iak Qo hf‘et@@piﬂcj 8bck, and uses the

the anplifier multiplies the output of the adder by
fluctyafe ogaPPRRNeARda D FUESERE ceBpid Hgr prloduesct avrl component ;
thefl%h@r%ét%rﬁ?;legt an EairV%I Lrar Vgl L]lfeb. tgnevesl’:%gg Crlll rent and a
nber a i s set using Fornul a COAST" dhd®t 78
readmdrﬂp@hemﬂot okd Eopieatibr €ut§erﬂ:€tthétco@ve‘rf{e-li]cur§ent being inputted
+(T2/ a %%[Z(Tl T2) 1/ 2], and if a state where
to ang H’éthPE; fram U PorRe @PpEFtecarhdn signal is

r es&JﬂpﬁE@@h@%attg% ﬁggf(%oy%leggc;g‘yg % @Sr{ear} I n&f | Ithltl %or the active

conti nues equal to or Tong ef 1

compomdewmm neda Cdm&taal%n tdetBeert hﬂheovﬁfﬁ&ﬁpeﬁﬁﬁddc@ﬁor the active
unit changes the cushioning tinme of the

Comp"’?‘?% ?’é‘* aﬁt%‘éﬁ G@m%%ﬁnite‘?f ERaFoTBer et Cyreats g gero, and also

reducM’f@eé %u&?@n@@@bhi&:ﬁﬁt f@]p tﬁé %@kt%%gﬁp&{éﬁgé%ei%h is a deviation

hrough the rating limter i s reache
betwe%\/@@(fbmens gbimamd fiv i feagtine tomm@inehRantiftBe reactive component
cu ng time of the limter to T5: [14th
of thd e b Pl Seres S48 1o ) 21 ( 20T )2 44
- Thnkd ‘gﬂ_é-@b[ng:xﬂém ] ogaﬁsgx%tﬁ{g %B@Qfléyzslt@%f dﬁ?flé %%ntrol unit

according to claim44 or wherein in each
fi rd§ftetf1@lrf€t§urﬁrhmfaISty@tememgeetfehbnmgtnblmksn system, a frequency

de of
ston o R P G aey YoF St KB FHARCIAES GPE Hgpets igat showing

an amﬂlheﬁi{e ic¥ s8¢ Smsthh, véha E' me constant for noise
renoval with a val ue of 1/f1 is set as Ti, the

osCelFPErING @ defucitepeimn cemmmenysinCluthe isethé Myequency signal
by a t W?L{u %?én %Séte tfnhe acI fl ésd Eeg g e ; hLelaV'al ugomponent as
AR Ryt FEe% UE At RD

taine _ _
a curreusmamang fdzmanse&tﬁie bb@p&{emt;rary time 1s set as
T5, the one sanpling period is set as Ts, and the
[ H’FF?H@U\?Q adlusteatiogscompogrgt 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
between the current command for the reactive component and the reactive component
of the converter current, to zero, and

when a cut-off frequency on a high frequency side of a pass band frequency

of the fluctuation detecting block is set to be f1, a time constant of a low-pass
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the first to fourth fluctuation detecting blocks each
perform conputations with use of conputing programs to
carry out first order lag filtering of the input

filtesi goahok sPukhnetal ant B Hakugtuat bom rdef@elchngr BhotK set to be T1,
wth a tine constant as T3, to determne a filter
{ issiefnaf,an OSClllatlQHbW#(fthwret del dyesetsiagnal sdfttdnytienber, G is

seraf LLLEL 840N 010 ASLeL 08,8 [LESE ST 201 009" s oneng

time se’graed abya:ibherhrynttlmegls:laatard Bei™,i 66e dRfpbNethy @%riod is set to
(X/T5)Ts to determne alimt signal, add the limt

be Ts 'S‘Prg‘ﬁﬁl iafgteRe ldé‘llﬁy@‘ijvéllgﬂnéhet@réétterﬁwneh dhugiddittipodletecting

block®! & have a filtedBLAY gt P?rsacﬂg!r%éﬁp Ql%l cp%(rlsh:elcgnv?lth a time

sanpling period Ts fo torm 1
constsubbf &0t atiheiachiviowy ISingBahg cf:}ﬁélrélcttbﬁlidﬂcts%fef§hg@als #0x/T5)Ts;
rmne _a second subtraction signal, and

2 delﬁ%lctlfﬁwt £FiE BN SHLATHEEROF ST BhdY BF EREPKdImPEriod s and

output:@J.rdge&%&@l@?{eé@l@HPiJ £ Egﬁstﬂ %t%la\g@@ ?]second subtwgper an adder;
the anplification signal is smaller t

an anpliddereraricrattng dtvdtaralwbiesh,dehen rinnenglie i aapldf kcqid0Butputted

cron G3pBl B bFLUELL N Sommonent, Bl MR LIS, o cnei

81gnapr’c6q%ts§ruﬂbfi§r@gédatkﬁﬁ WnUge Jn@ﬁtlrfigétltolﬂeslﬁggi 'J.EI %‘?gg@a or larger

signal to the rated value, determne therestric
than t@ﬁgﬁ#&ﬁebﬁa‘aed V@bteuattascﬁmlcmpsmeml, valne C(ﬂ,lltl‘mﬁm;ﬂl’iélcatlon signal

r dflu t atio onent _as. a current conman
to thg &%eg] vette aF é‘t %fle ngl?ee 2EPLT G107 et %wass, and an
overcaﬁmglmsﬁtc@t ii@lﬁlﬁj_@n@ uh$trestricted to the rated val ue
continues for a tine equal to or longer than a

pr et ’é\frrﬁtrﬁé@tééﬁfsqraﬁmbttrlaﬁ'es a @hm@eouﬂp@tw@ Aronfimgdelay circuit
froma;sI é?%ﬂ%théé tﬁ%béf{q%e gﬁls ggghggg%ﬂ%@ﬁ#&ﬁ%ckgrlstlcs,
and fséogsnal m@mﬁablﬁfﬁemaﬂcé h@ Eﬁé eﬁm\i@leye i s reached,
return the cushioning time of the limter to T5.
the adder adds a signal outputted from the limiter and the signal
outputted from the delay circuit, and outputs a resulting sum,
the delay circuit delays the signal outputted from the adder by one
sampling period Ts, and outputs the delayed signal,
the second subtracter subtracts the signal outputted from the adder
from the signal outputted from the filter having the first order lag
characteristics, and outputs a resulting difference to the amplifier,
the amplifier multiplies the output of the adder by the gain G, and
outputs a resulting product, and
the oscillation coefficient { expressed by Formula (0l) is set at a
value larger than 1, and the setting number a and the gain G are set using
the Formula (0l1), Formula (02) and Formula (03), and
if a state where the signal value of the amplification signal is
restricted to the rated value by the rating limiter continues for a time equal
toorlongerthaneapredeterminedconstanttime,theovercompensationinhibiting

unit changes the cushioning time of the limiter to a value smaller than T5,

but if a state where the amplification signal passes unchanged through the rating
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limiter is reached, the overcompensation inhibiting unit returns the cushioning
time of the limiter to T5.

[13th mathematical formulas]

T]_-0(+T—2
§ = ——% (01)

24T1T2

2JT1T2-E+,/4T1-T2-£2 —4T1-T2

¢ = ... (02)
271
G = M ..... (03)
T2-o2T1

[Claim 5] A system stabilizing device provided in a distribution system which,
when a power system is normal, is connected to the power system, and when an
abnormality occurs in the power system, is cut off from the power system, and
to which a dispersed generation plant and a load are connected,

thesystemstabilizingdevicehavingacontrolunit, andapower converter
which performs a converting action and an inverting action in accordance with
a gate signal fed from the control unit,

wherein when the power system is normal, the control unit

determines an active component of a system current and a reactive
component of the system current, the system 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
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when the abnormality occurs in the power system, the control unit

determines,fromasystemvoltageofthedistributibnsystem,afrequency
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
betweenthecurrentcommandforthereactivecomponentandthereactivecomponent
of the converter current, to zero, and

whenacut—offfrequencyonahighfrequencysideofapmssbandfrequency
of the fluctuation detecting block is set to be £1, a time constant of a low-pass
filter for noise removal which has a cut-off frequency of fl is set to be T1,
{ is set as an oscillation coefficient, ao is set as a setting number, G is
set asagain, avalue obtainedbymultiplying Tl by « is set tobe T3, a cushioning
time set at an arbitrary time is set to be T5, one sampling period is set to
be Ts, and X issetasa]jﬂdtingvalue,thefirsttofourthfluctuationdetecting
blocks each have a filter having first order lag characteristicé with a time
constant 0of T3; a limiter having limiting characteristics definedas * (X /T5)Ts;
a delay circuit for delaying an inputted signal by one sampling period Ts and
outputting the delayed signal; a first subtracter; a second subtracter; an adder;
an amplifier; a rating limiter which, when an amplification signal outputted
fromtheamplifierissmallerthaniapresetratedvalue,allowstheamplification
signaltopassunchanged,butwhentheamplificationsignalisequaltoorlarger
thanthepresetratedvalue,restrictsasignalvalueoftheamplificationsignal

to the rated value and then allows the amplification signal to pass; and an

58



overcompensation inhibiting unit,

the first subtracter subtracts a signal outputted from the delay circuit
fromasignaloutputted fromthe filterhavingthe firstorder lagcharacteristics,
and feeds a resulting difference to the limiter,

the adder adds a signal outputted from the limiter and the signal
outputted from the delay circuit, and outputs a resulting sum,

the delay circuit delays the signal outputted from the adder by one
sampling period Ts, and outputs the delayed signal,

the second subtracter subtracts the signal outputted from the adder
from the signal outputted from the filter having the first order lag
characteristics, and outputs a resulting difference to the amplifier,

the amplifier multiplies the output of the adder by the gain G, and
outputs a resulting product, and

the gain G is set at an arbitrary value, the setting number « is set
using Formula (04), and the oscillation coefficient & is set at { = [Tl «
+(T2/a)]/[2(T1 * T2)¥?], and

if a state where the signal value of the amplification signal is
restricted to the rated value by the rating limiter continues for a time equal
toorlongerthanapmedeterminedconstanttime,theovercompensationinhibiting
unit changes the cushioning time of the limiter to a value smaller than TS,
butjjfastatewheretheamplificationsignalpassesunchangedthroughtherating
limiter is reached, the overcompensation inhibiting unit returns the cushioning
time of the limiter to T5:

[14th mathematical formula]

—(T2-T1)++(T2-T1)> +4G2-T1-T2’
2T1-G

[Claim 6] The system stabilizing device according to claim 4 or 5, wherein

in each of the first to fourth fluctuation detecting blocks,

the cut-off frequency on the high frequency side of the pass band
frequency of the fluctuation detecting block is set as f1l, the time constant
for noise removal with a value of 1/f1 is set as T1, the oscillation coefficient
is set as {, the setting number is set as a, the gain is set as G, the value
obtained by multiplying Tl by a« is set as T3, the cushioning time set at the
arbitrary time is set as T5, the one sampling period is set as Ts, and the limiting

value is set as X, and
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the first to fourth fluctuation detecting blocks each perform
computations with use of computing programs to

carry out first order lag filtering of the input signal inputted to
the fluctuation detecting block, with a time constant as T3, to determine a
filter signal,

subtract the delayed signal from the filter signal to determine a first
subtraction signal,

perform a limiting operation on the first subtraction signal by the
limiting characteristics defined as *= (X /T5)Ts to determine a limit signal,

add the limit signal and the delayed signal to determine an addition
signal,

delay the addition signal by the one sampling period Ts to form the
delayed signal,

subtract the addition signal from the filter signal to determine a
second subtraction signal, and

multiply the second subtraction signal by the gain G to determine an
amplification signal,

when the amplification signal is smaller than a predetermined rated
value, determine the amplification signal as a fluctuation component, but when
the amplification signal is equal to or larger than the predetermined rated
value, restrict the amplification signal to the rated value, determine the
restricted signal as a fluctuation component, and output the determined
fluctuation component as a current command, and

if a state where a signal value of the amplification signal is restricted
to the rated value continues for a time equal to or longer than a predetermined
constant time, change the cushioning time of the limiter to a value smaller
than T5, but if a state where the signal value of the amplification signal is
smaller than the rated value is reached, return the cushioning time of the limiter

to T5.
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