Description Title of the Invention: System Stabilizing
Devi ce Technical Field [0001] This invention rel ates
"to a system stabilizing device, which is designed to
be capabl e of exercising optiml system stabilizing
control during an isol at efe&drip@hién Supporting run,
without interfering with generator governor control or
AVR (automatic voltage regul ating) control. Background
Art 2] P ratiQn_utilj zi nat yral. energy
such %%qgu]ﬁfi g\gf&g‘?g%gﬁﬁ' p% s*riler‘l1 ssltﬁi'é%zalf‘?;gevme
suscepddhblieal oriendi ronnent al i nfl uence, and the anount
of  power generation fluctuates greatly. A system
(00} api ThiziRyepbinncee izt sed svsEeR heakidi pbakdfice, which is designed
appdat i [ ' ' Gt I on. 03] In .
o T I IR s S Bl i tag ooraced
or gelfoweppsEUiingesuns uehtastnadisrder L WEYh Je@adfatddi€governor control
electric power demand side, the installation of a
or Gst R ABCI TR Het 1w G9nkERlps demand for and
supplpacRbr&lfchii c power in balance, is necessary for
system sftabilization. [0004] An exanple of the
[00Gd]Icr dgwed (eglegetiore udii 51 ringuhaouradr esk3fyr bt ia@Nsunlight or wind
%yst eng qu}id})ped Wi th a system stabilizing device will
POVHe ' AeEOF Bety By Sreterecs FBVHgrentalrigtlupnghowegidaphe amount of
pow&xé&pér_%ﬂignm&;@&%se&(fegattllgg %uﬁ%tlegrst%gx\?{zi S(%egmce is used for
(superior distribution system I and a distribution
the ppspese (afi erogmiodpt Iy areabsmmeat echisi @lwctduaBeon.
[ood qpet}ance Ls anogila circuit breaker 2. [0005] A
dil s pef §& GRAETHIVIRI BIErHOTA C it THCFSHY S ta &1ng a power source,
suchC_@Qr?rﬁ@:tlEéjl ‘éﬁet:(ﬂﬁ,_ dist Eh@@l‘e@@rf’é’i&u@& IO gﬂié,stltxgq_nstallation
m crogrid. The dispersed generation plant 11 is
of ajsysksfriabd laging devidee geivdr Aters demdFidgfor7 and\ahupal y W f electric
Owepo vkgerl,anicg3 ilss cQ osed gf a}pl ural i tﬁ of di spersed
PO act 1TT1°6S°F of° Powet®ge&nsPatIvehe™ wHideh1137¢68e nat ur al
[oooener gy 3@ 1ROV thg R Righ-08 EAWLRFEN 1 Wt 1Hu2i B9 or distribution
natural energy (e.g., photovoltaic power generation
systegucpHEPReNL Wil ndy PYomertape bz td daviequiipheatdpscaiitkd by reference
i hternal, c stion engine .type power generation,
ko F%%’ui%brrgslﬁlg'g??ggﬁs y An Pg? elfln‘fé}?l o%ﬁ§??tolﬁlge%eﬁé°r power system
(supeeigr digteiselcipowektgenerald Qi IM@Bh systefN ®Qcrddl8d) 10 are
load 12 is actually a plurality of dispersed |oads.
connegeRBViRy £ hl ifife IPRISGGET Hs 1Pdas slrowatiremkgr Z. the
URL 4 r ration_varies or fluctuyates
[Ooog?ga%‘i‘/l gggg(%\%igﬁg‘gp%lv\%lapgae?t conat iaor%g?gv#nargpceoé’d‘,e‘:ted to the
distetimutiohenatsr JotwHiah Natus alcLnaniay tHBeIiRE¥ESed generation plant
eneration equipnent. In order to acconmobdate such

11 19 ddpateaiohser EhRIATIEREr Iforpdniig. 7. Actually, however, it is

composed of a plurality of dispersed facilities for power generation, which

include natural energy type power generation 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.q., diesel power generationequipment).
Also, the load 12 is actually a plurality of dispersed loads.

[0006] With themicrogrid 10 as shown in Fig. 7, 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 accommodate such fluctuations in the amount of power
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generation, therefore, a systemstabilizing device 20
is used. [0007] Wth the internal conbustion engine
type power generation equi prment, output power is
adj usted by governor control. However, governor
genéftilbal HrferelroVe] iy rs§§981n%%abirﬁ{ﬁn | deRlB8C3 4 15G RONET
consuned by the | oad 12 suddenly cﬁanges, the interna
[00@Bnb Ukitthoih ee At ernatl ypranbpeern gegireat yrenpeit gerethtion equipment,
out%@n%e;oll I g&v.%ﬁcegg sudden change (sudden excess or _
ef Fel ency) ST i e1ect¥ i P VFMRT .COThEC sy STMAVEE AoV pE g control is
slowlew gespdhseS Ulfh%@, f o e.tlQStﬂlH BOwEr Qt)nglgllkédo% r\glesyggh d2 suddenly
sudden change i nel ectri cpowerw t hgoodr esponse,
chanqesp df\palsiesninh goRbus tioareraling diybe $oiven gengpiaté ot ppeipment cannot
o1 QN1 PNELALL 08, S PRI 803100 85, T o lberic o,
The Syabeérh istbbgl HEMgCZiRel 50 & sPAYERS f@@&\h%gétﬁrpogévc;fngoﬁlowing such a
ower storage function, and is provided in the
sudggnahppge i BheeiEcaniveDwi fh goost reisporontdeteby #ssisting the internal

' e _di spersed generat.ion plant 11 an
o et o S S deR T PR 1§ el Srana for and
supdlgsof slelckreoOndaiered control unit 21, an

i nterconnected control unit 22, a change-over swtch
(00083 Zhe FYsERT LGREEBFingnfevizs 2@ iPV Poppulcopver irhhaving a power
u ' npdul, at a, r.converter 26 ca l e
storae halchdBh R LS PloriReqt PUE ALANEL B B0 (R) T o seace
connacteédrin pnchlaelliwieat tieU bl §dr sehafdiengt 0N pl1ahft SUGRdESe 1oad 12.
an el ectric double |ayer capacitor or a battery.
[000Ph01B]e THEEFBURT2 S ATERS SlevRee £t a7 espehEiamataned control unit
21, S8 [ f P ul at or. 25, I S
e el SO L g P RO B850 Eun F41,F current contro
unitgdt i2ofifM torventisitanoahtaribal mbguldtok el apawek cohvai e s capable
P fromthe distribution system 10 into a direct current
O AMYWS ELARAC bR Yuke PR TdiPeOF TeGF NI peReen /i 3R Bhrect current
char@i K@ GIniCUST BfcnCharH RYUnlc %Zubl\g]%.gyggrgaggglpogr AR 2 pattery.
inverting action, the power converter converts the
[001d] r eBlte meweENtorpERREer (Afarges daspbheivh £eCd g@ter €Ynal g fed from
[nto an alternating current power,

rgi,ng unit_27
che ’g‘ﬂgmgs‘ﬁg%ﬁ"trh?% aF b REL PRy CUPF B Zgov@enﬂaﬁrt REming a converting
actiéh Sldohbet 0BnSySleeMhdihg EQOIH Bodé}eoﬁtya%.tngg] from the distribution
stabilizing device 20, noreover, a system current ﬁs,
systehilohifttowsdirerh therquovervwesystminchargdsothhe direct current power
intogESKﬁEQ%EiOQrS stem 10, is detected by a current . .
etector 28/ & %?2?%”\9611}159297 VSRR R FPEM e ST T i P9 action,
the @wet-h®rdest & DYtdRRSYSEEMLQLE cﬁj@}@rﬁ! ﬁgw&ycﬁaﬁ/g%gltﬂg@he direct
detector 29, and a converter current lin, inputtied to
currefd SHarpina edifrdminke powdrecomtignt eur@Giti sowtet,eet@dsends this
urrent detector 30. [0012] Wth the system
alteéﬁ%ﬁ%ﬁ i Zing deVPte %83§?ﬁuﬂ§ ‘Rt i IonciﬁﬁﬁePiB%S wher e
[0o1mpo brreakdysteh §hdilkkenP@EYESe 128, M BOURS 2SYSLEM durrent 1s,
~the circuit breaker 2 is 1n a connected state, so that
which §lewsfeen Fhe PPrenAEstedl riohd thanligpeiiattiion sypeerf 00 ned detected
' e distribution system 10 being tied to the
by aZ§ﬁﬂ§F5€y%§E§§?if %%f 8a?¥%%§ﬂoﬁ?}Faﬁﬁuyﬁn@P%ﬁWels the voltage of the
distisipst-esh isyseenornnest@dicdBed @)yt Fd16REVRIctbSt SUBB! | £f L %onverter
the load 12 by the power system 1, the dispersed
currgiénbratPBRC AP aPE, culiRittRe ot dm Bowdi Eoriergededd ¢e detected
by a Wrr %pq&chgg%hg%athis systeminterconnected run, a

novabl e contac of the change-over switch 23 is
[0012]hr oMMmht tthet B@s#ens b dabias zi Agideat 86 2By @dashedal i B4k Pions where
Fig. 7. As a result, the gate signal g obtained under
no br@é%fl‘?vﬁ} off thehd ikptcgsnnee the rovetrreitsteni 1, 2Rei sidoedt breaker 2
(s inl r verter 2@ to actuate the power ,
e lncgn"{/ote?lste g?(x%g.tgng(?ﬂ?hﬁjr fansgystqii?g‘_h’?)toe\lfgonn&ted run”, an operation
system i nterconnected run, the system stabilizing
device 20 acts to detect the“systemcurrent Is flow ng
into the distribution system 10, determ ne a system



[0017] During the above self-supporting run, the
system stabilizing device 20 detects the system
" voltage Vs within the distribution system 10, and
perfornms a conpensating action so that the voltage
er@hRhdd W Yy e /s
P e ran e, et ol et et Q1S YR B puer svstem 1,
is @@rdectw s latrle)gctessysxtrendeﬁtenmeyctéu Hhe ep@meflcvptotabt s supplied

tr| ution system (mcrogrid) 10, and exercises
to }hep&f’a Btpttte BEFRT SRl (e %mrseacq?n@ﬁatmn plant 11, and
theSWsQleh\SSQélyﬁrlzhl%g chgrgedd.nto the di rect current
charging unit 27 when the power within the mcrogrid
(00318} | SDUgttleatiéTlSt hestanhéntaadnpewerd ramd at hevadhargedact 23a of the
chagogv%rv r gu£ ed when the |oad power s
1 GOLBT= 0t i | io0f THE SE11TEHEE1T Phien dashed Line

suf
in 51)@5t em 33183@ fé@ilﬁg gﬁé"g@%e g@t‘d'i' E%Hltggned under control of the
sel f-supporting run wll escribed by reference to
lntﬁqynnsctec{ 9@1119401Damtn@2 tlhefe@etcﬁ thaEort i vELtsr POWeractuate the
Ow' S let 2f6|r omthe di spersed generation plant 11 to
POVEhE T 0ad 2 "When t he power | oad sharply increases at
[ootdyi s d’ulrm&g tHe abOF W& s 0dn Lihe c DEAEIRE QN RECOMERS system stabilizing
insufficient for the | oad power, so that the nunber of
devigey dP aqtente decretdds swwteowerrrehe F égoeingyinfo the distribution
g 020 Gov rnor control mai nt ai ni ng _t he
sys{_fe%egﬁe%g&[eg T thé ol putpowgﬁé EE‘ a?yééiﬁlgtcélﬁfe't)gl]:ﬁe grg suppress
a flapplhbherbd Qntﬂﬁé @S/Qifé]raboﬁ@ffbU@ﬁé@ﬁsenﬂi@%ygﬁ’&@ sBO¥EIi zing device
generation equi pnent. However, governor control is
20 agtawee rﬁqteebompwegoftqwaptu thet Ip?elhbad? shamptoymectlon between the
uency | as

d
dlsﬂrqg[lgﬁcfhesc‘yst%m &&E? ireldl&ccurs t ﬁé) wsfsé %eér} an renéiga fluctuations

several seconds or
in uhhapgteer( ghawpgdéritaeease in | oad) causes a gr eat change
’ he frequency. According to this change, other
WO]ﬁémePn@%héP%‘t’tﬂtﬂ% Y phETH Wi teh? hrﬁhleﬂqwnccmygm:rs dnltde power system
I [ [ ver nor _cant
H Ogefﬁ%ro%g%??%ﬁ hgh%?(ﬁqcu%%\%érgg]é%%gr ation esgkllﬁtpr%htState’ and the
systes| $tadifl it Dhd QWS itd M0 gomer BOTsIEHs hPbodtS n§ XA, S&GrunNper formed

, a]fﬁurallty of power qeneratl on equi pnent. If such a
withpt Si‘-?wbb‘ftl@wéfﬁﬁet edirel &t ﬁt%ﬁfeméhwnotveéaedﬁteml During
the s(?etllﬁegup&ﬁ:‘% l‘t!;"ilt]hogfe t%tl? oQ&fﬁg su lllggt%§% % ghé dispersed
rendering power suppﬁ F sperse genera
genepbtamn Plabo Thenbosk bastmtsabbeliz{j&gzaévid@deo this
[001?# tion, upon detection of a decrease in the
eqURHAY GF1E eIy STRIATFONY Jgs vEDe ipya) g teptact 23a of the
chan§é-akdd §tlvﬂg:}'g§y|1(‘set%v91u{:@%'x§ £R:a6tive, po %{%ed b(i/ a solid line in
assi st governor control of the interna
Fig.dngifre tequé tpohepagesigmal gobtetps urektr cokéﬁqﬁu ¢ h self -contained
decrease_ in fre ency to a mnimum__ [0022] During the
cont§%ft”“§ﬁ%&ojrst Fﬁﬁ UTRE ROTEoTRTVEThethel F&astise ¢ Povish converter
26. the dispersed generation plant 11 to the load 12. Wen
the |l oad increases, a voltage drop in the system
[001Vb| t By nysthe a@auseﬂaltﬁysmpoatmm e, reactyorerdeeaidizing device
uct a LG wthin the generator of the

20 J B SBRAUPET AL GEHR [HEHIL" PUOBS AV (LRGP0, and per forns
a cont@@h&@@ﬁnd@ﬂiio@té@ﬂ)a§ﬂfg é&ttatggramgﬁim@é ﬂ&ﬁré&&%n@%@%tms system

voltage at a constant value i's applied to the I nterna
VOlt%QﬁrﬁasltétCtﬂmeeﬁ‘gathi@ tyIB@tpmhethg&wEsrtat\IsJTabéﬁ]UZme’emév1ce 20 detects
an e JQUE Ord tA % low in response, so that if
"tﬁe 15t &ﬁé?ﬁ%li’ Fé’&%’%&WlEhHéEP%QéétHP“tthen%F*f%{‘gémlcrogrld)
10, ahasdxeRgi &y i SBYEHRLUSHGOBGS: H cﬁféroﬁ{%%oﬁﬂer%éﬂq;h%q surplus power
here, a | oad change or fluctuation causes a great
is cr@ﬁ&ﬁ@emtt@ 'Tl'hfe dvettfagerre{rﬁoghﬂa}rgt;lmdemmtﬂw% wdieh Udtel pdwWer within the
t t f d th t | t
wicr Y00, P £5LL0 Oy YRLSRE8 2020, LBy B, SYREET V0L oo
reactlve povver thus acting _as a capacitor load, to
cancel out the voltage drop i*n the armature |nduct ance
LG thereby suppre33| ng the voltage drop in the system

o



[0027] A zero-crossing detecting unit 40 takes in the
systenvol tage Vs detected by the voltage detector 29,

" and outputs a zero-crossing signal Z show ng the
i nterval between the zero-crossings of its sinusoidal

wheNeref 0648 pAubbefuiancy-£QNkaELing unit 41 outputs a
frequency signal cos showi ng the frequency of the

[00184st dieitenl ¢ afethdsabtised onthdeyzemoscamisdizngg sieghad 2@ .during the

fluctuation detecting bl ock 42 determ nes the

Selflsﬁggﬁﬁﬁﬁngnr‘é%n%lol ent ‘%CS&réb%cf ¥hectsreRaenty Fegrial

(00xNs, pafdnd kihe §él¢?¥5ﬁ@§d&@n§Qﬁﬁ?%r%osépélﬁed from the dispersed
integrated by an integrator 43 to determne an active

gengrafti entPlephmidndoithef Hoad 0028Fhen bk trager alpldi $hidely increases at

; ct] nit 4 akes in the systemvoltage Vs
thl%g%ngec,t {étgqugrci(lheeoég ?aqﬁge r{'toggee X‘g@}ﬂgﬁﬁf%ﬁ}%%t@r &he load power,
so tvad tiegeunddRldt tde 15E g5l dAdsEa shom ﬂcgué:rtélevﬁeﬁggﬁcg of the voltage.

val ue. A fluctuation detecting bloc
[0029dt e FRY P&t RROENOlcERranp bt adoipDdreat fr€hVsndy of thkeoutput voltage
t avabt ag‘%'t e, si,gnal_ | ,,.and this fluctuation
2 acorrp%%g]ﬁt l_{?sligsaprﬁﬁqte | p1_f°| }eé(?ie by’ §rB?£0Cé’fn PRT RS0 iy type power
genelry t Borpeqpipridnenal Ht P! hBgettdirt cAHR rb@ idet Bk A€ e8ponse, so that
._ reactive current command lrefq. [0029] A PLL
if theydead shaEREY 1REBRI S re dpErasGei i thafoseeeroly ksPlihg for several
QLML & it 51, er_52,,and an integrator 53.
R TS pﬁ%ﬁ%&tﬁi t %gpg%uet%gg?lée’aac%on d_r Sﬁar%geef Pt PfRegge 1n load)
caust§.a JhentPohaepnpotihaF reguéndl rReRcMeSy £B&his change, other power
zero-crossing signal Z and the control reference phase
genepat L BUPPET s VAT HreEireticy odr ¥4 1 ebreei neysasThin detbrand governor
241 adgs, s hireaue | r cos and a referenc
o angul grrf requency gggggf %%V%rfg%gl%%llﬂnﬁqﬁép%%nrﬁ e "f&ﬁ' Tt follous
that gogerns) corstroitiegeairedséy ih B lubk BB Opowst d&he@bt MH equipment .

p tge Eicf:LontroI reference phase O, ~ Wth this
T SUCB A G 2t EFRP R ARES PIRASONOT s HtismAREe viflopagicetherhescillations,

etc. toRST OF N8R 96LdPRS 1 Of g2 f rs8913n¢,. & -
T hver se trang?or mer 65 10 g%n&c?ggggixgorev%‘%l ?i'?f)e%l%’a?reom We asspersea
geneprrifoor pkzht 11 0630 e Theddip bnansfier.mer 60 carries out

transformation of the converter current linv
[Oozg]gt s By 3 1A TR r %t URRSR, ERERFLi90 ¢ 2oBepiResehi the frequency

of tRCEL Y€l QBROAEN s i1k Qfsddies %‘iﬁ&&ﬁ% YL LEN, %\%uttgean active
reactive conponent iinvi of the converter current.
powe\ toubtsiatt ®rveBhoongpars! phiettact htwenad ramestiddendird type power
gene s rrent deviation which is a deviation between the
dctiove CUPFERE” cOifkaRE 7 ECeaiR) 1hnErefusneE v mpahRium.
(00241t Qfurtihg tHRNYET £ R EHEL SRt CRRLLols URid)

- (ACR 62§performs tﬁg P ?pﬁ%ﬁolﬁﬁ%ﬁg% pl usEiolnst 5‘5%%’)60‘ from the
dispersrggeact oniwf pidng Hctd Ve tompbhenthddtiod 1odbindcagas, a voltage
drop ggvti %té ol egnoV%%t gutV an active vol tage command Vd.

subt Facter’ 380t Put 3 CEREFT BREPi IIF2EBRPSRERTLIR o fo armature
indudta@dé I eNtwidaVh atHOQGeWBI &I §£ A HieYbad %n@?g%%neﬁgfpment.
reactive current command Irefgand the reactive
[002HompERetfutPpayic vpltdue teuntetimy) curtreitformaintaeénting the output

n | .uni.t (ACR) 64 perfor t he PI roporti onal _
VOltaggl((g'u‘!fc,Lr i%n BT A n)(C ‘gagr?ﬁu_%%ta%;leocﬁ? ﬁé‘erb"&t?gg% CBhPEHEHY Spgine type
powerfg&ierali@of WahephedteVi @B} AVRHPHL o R 166Gk Mfresponse, so that

R
. vol tage conmand Vqg. The dq inverse
1f therlgpsk shamerlesnereasess odectrémseaddnitheersktage lasting for several

r.ansfor ion of th ctive vo] tage conmand_Vd and.
Secon:dﬁeg]?esgoc{g? %/lérsv'ol %lgné’%ggnkh%’:r‘?d ?/qiotag GORPR °& fiqtygeion causes a

greatCon®®ddd t¥* the [R¥13Le The PWM (pul se wi dt hnodul ati on)
modul ator 25 PWW nodul ates the vol tage command V* to
(00243, ofpeer ithés guitteasighalirgn detdctitm pbwervotoaneedt@r iB6the system

volta@gt\%,l @hée%psoc%%esé.aﬂoflqlz§n aegigé gz%alougputs a reactive power, thus
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As a result, when the frequency signal cos declines,
power conpensation is nmade such that active power is
© outputted fromthe power converter 26, or when the
vol tage anplitude signal 1Vsl declines, power
&mens QN | such _that reactive.power is . .
i put t Zédap?rgé{r:n&t %ngv\%or ngcr:]%lerotugr&%.vc’lf?ﬁ%f]m in the armature
indidtaotedl), othedebe Cduppge b ke ndvanthg@ dddiciMatheOystem voltage Vs.
detecting block 80, which can be used as the
(0033 uc PYaPF TP e e cHingraToeies tignedq bwe dopeFi of a8fFiond:| khe system
£ai219855 HebEg: Y 95009 And 19, [ 0033 -
> aThé f|él:JCt uaét;l? on d‘g{pg{:etg F%SS f%?%c‘%q%nsgﬁgv\%l S %r‘f:?‘,Ig?nCé "Jcné\inamplltude
(vopmgesedes dhetHd vgbtuat vontsp! @6t tgmpkoek potdr AR1ity.
%ﬁee F;%i 8) . The fluctuation detecting
[0035)0c RBY 701 HEE°E FATGSBAC D1 OaF 19 vR p&EBLANAEERS MLl gbe offered for the
conﬂi%\ﬁ’i‘@@i%s_f <IB.IIIC§ ea{ct_zgms %fsi‘é’éﬁe%ﬂx% fZI?{(f_ElaJ}la@anJ.%J]JSe{th?C%’ act during
and a rating limter 75. e pass band
the fspefiumweyroing en fdmeet Uaiel oespdet eed itngctl OGR Flbdks of the system
c dﬁterni ed by filtering characteristics required of
s m?‘éZTW%I Uats af ‘det ect i ng bl ock 42 or the fluctuation
[oo2get _eﬁ%'e?@—&!d?fslinééetect{iqg%ﬁlt Thelove pass. é}}étteﬁrvozf}aéesvs detected
a filterhavingfifrstorder | agcharacteristics, whose
by thermpltegstdetectsr 20 4ral betgudte & iReoconstsanl slignalhe showing the
. tting const an Ti is a tinme constant which has been
INtEFEE e PRRET FOF 1970 FEPPULES AT fbF SdnPepisiad) waveform. A frequency
Thes AW 0SS Sidchel o7 2-ddefchidibfls NAYing, Fid she 2der
ConVI agl c%?ar acteristi cs,a Who ggf r?éggé%gﬂtsaﬁpg‘i”sngsg{‘e gée%ueency of the
systehevalitage condtaartl di2.thEheetd-mrosongt angnall2 zi.s a ti ne
const ant _whi.ch has been term ned for the purpose of
et L g e N TR s ot BERTG: PF bertierdig b aat fon component
Cow s YheRe FELRIACNG 18R] BRUL %im@'fl§{ L4l £0; S5
wsoryo?tage63§glﬁ?u%e siéﬁaf I Vs1 %‘%%#EH?¥T$%g£Q§: %ﬁ%nﬁegrataﬂ
by apoinfegirpber t43eite détereinagrchatact enséntc sotakd ITLe4.

e jin si gnal . 035] The subtracter 73 outputs a
oozp ' 4088k 30 Ghal LOOEL. e, SUBL T ELEL T3 RS B vontace vs
deteOtdpul SR tQfe et PASSard bﬁ@ﬁut@zawcfrlhma@@ D PHLge signal
e

signal of the |lowpass filter 71. [0036]
IVs |t sheingt 1 onh vedhpohemiueut putted from the subtracter 73

is i f.i . he [ifier 74. That i -Gas a .
neodt PVe o ks BBIPLIR { Hecighet jiop TactBpdon component
Clvst be thkwot tadd efip Cijipe ke ghal svaul &ﬂcpﬂh@’_fﬂ}btug‘tion component C|Vs|
, Further, the fluctuation conponent anplified by the
s m‘é]rFﬁPilf?de_rbﬁﬂ Rredgtie Primeddoaiit bY paseeerd ivhebugphptbieg unit 46 to
detefr@itn'eng J.Léemttl%re Zérre}ﬂ.u?ém&aplg HE ?F limt value and

lower limt value of itfs signal®#al ue (command val ue)

[0028) e 4 ipnLt gthdse-1 bexdant 66b )V al veuitaBd theBmpsddubEedpLL computing
. [0037] The active current conmand 're fd and the
unit  Hac P vA9SEr Péntanorraker99rabpr #%e det er ni nedbasedon

e SUTBLP CLERULIL OIS L 3 B0 b ) e e
computing unit 51 receives the zero-crossing signal Z and the control reference
phase 8, andoutputs a frequencydifference A ws. The adder 52 adds the frequency
difference Aws and a reference angular frequency ws*, and the resﬁlting sum
(Aws+ws) is integrated by the integrator 53 to output the control reference
phase 0.

With this control reference phase 6 as a phase reference, the

transforming actions of a dgq transformer 60 and a dg inverse transformer 65

to be described later are performed.



That is, when the fluctuation detecting block 70 is
used as the fluctuation detecting block 42, the active
current command 'remis determi ned by integrating the
signal (fluctuation conmponent Cco s) outputted from
e rati Imter 75 When the fluctuation detecting
[Ooi)fpoclgﬁ%oéﬁgé%rfsseg& rggr% e“HITAEP LA Th CHRITATAG Y BEKDE converter
curdint 1;hedéeacti\ty ehd Eeftent0dB®RRHc} 381G b$tput the active component
det er mi nedbynul ti plying the signal (fluctuation
Limvec OB BREREVET N1 Fuisns LAt 8he roactive ¢atriongnt iTmd4 ef the converter
curtdt@ predeterm ned gain. [0038] The fluctuation
detecting block 80 shown in Fig. 10 can be used as the
fl uchuabt ofctiat ecbhfighthl Oeksctdde ArpbsER Ku%br Blurrent deviation
_The fluctuation detecting block 80 is conposed of a
whighggg Fasi§vatiopr bavwees fheracsiverurgenfe|cRyneid duist 288, the active
Ehe st suhtr ond subtracter 85 .a
Compggder 88, an egc%lg%¥ﬁlgegi}c%‘7?§ghdg§ufﬁ nltncgo_ %i’:ﬁf?%]rt E’A_BC.R) 62 pex forms
the Phe(papsrbai1f pegliaReygRd1)t Bendutd el datdrophdele¢hd NGnponent Ad
t?;l ock 80 is determ ned by filtering characteristics
of 8q‘ﬁ|‘i‘rrr§8f: o‘?e"flﬁélf”l‘_&cot QPN efet @divenyo blagekcamane Yhe
]]:: luférgglg_’&%gtg?%%%hltgwgtsb!:hoecrkea%:%ive [:gncl)psog npkecli g%Né r<3:3§’3§ent deviation
whichiist @ dhaid trighi bestverdehk agebal &c terisii Esmanlasg, bhd®he reactive
constant is set to be the time constant Tl. The tine
comPRBALt Hipw OFFPE SRV tPE USReR tant A GRTRIR tIFRSt belewnit (ACR) 64 performs
the BEtSLERNG] 91 of noise re | . .
© V\he(% ?gécei \%B%g ptal%gi %&Let%élfbﬁgfnpﬁar elaﬁe?r?géggirgeﬁﬁltl‘é% cgmponent A
q ofothe/ohtege arplatimetsi grat] ¥sbhctite doovapasomhbhd 1.
81 uLi l%ﬁZeS its filtering characteristics to filter .
the THp LR8I PO 1eC TP E O T SReRdsinVieRpe AgnsTormation
of tKNAE@GLeVd1HElgeScHRhhAd A%t tAXL LTS e voltg.ge commliid Vq to output
represents a cushioning tine set at an arbitrary

a voHagst Foman@is Vi epr esent s one sanpling period, and X
n his limter 82

pr.es a. limti al ue. T
toosf P ERTRR st Ob TefBageor brode ea B ignpbriges the voltage
commdrsd VWH@ pkBeusd g:‘ﬁ@l g 'é?gx@efl bbearﬁi Qﬂélpdvﬁgu{:&%grﬁ:gr 26 acts in
the limter 82 is a value between +X (upper limting

respeiicudy ¢ gxt¢ |vwerlld.niting value), the linmiter 82
hol dAs the‘gli gnal val ue of the input signal as such, .
and ‘Sut pTEE G t"RNRELT TIREUENPhaEINA HE FSICLERRS sPejifEl compensation
is mddepehdiednhb® ddQvki Pddedr i 82utPutbY e ri t(HéDBQ&eJ I EENSr 26, or

value), the limter 82 allows the value to increase
when \fhenvel tegp samit tyfadiionsl f I9is | adgrlddes erpriveededriprpsatich is made

t imts the value to +X en the signal val ue of
such t‘%ggs#éga{r% §'le Ouvfetreést%wﬁpﬁlg):(?‘il }g}f’%rt%ez plogg’becfoé‘\ﬁe??r 26.
[0034]l oweElhddtatling deld€)ng thecki 19 Lah §2fl@|c|t:9él\§iénh@etecting block

value to decrease with a constant gradient for a
80, whighiSERMM BIRE BF e Bittuatiol Pefectinbebhvakaet2, 045 Xsee Fig. 8),

will %Qoéédcrmsﬂd@%', aééf%' LW 83 hasthe, grg‘)pert i es of
el ayi ng the 1 nputted signal®Py o sanpling period Ts

[0033gnd Tedt Pukt bag drhge €@)tayiehi1Sk@NA) snd $ndelyayo ehh WY tsed as the
fluctuation detecting blocks 42, 45 (see Fig. 8).

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 fluctuation detecting

block 42 or the fluctuation detection block 45.
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83 can be constructed, for exanple, by a Z
transformation circuit having such properties as to
show Z-1. [0042] The subtracter 84 perforns
subtracti on between the output signal of the filter 81

roobayi ngheti1R@-Hi £S5t 1 10%dER 1E§g1§€@rk§’a@E§%f§§étQ§rdQQQa§ Qﬁaracterlstlcs,
out put signal of the delay circuit and sends

whopedileisngstpfif dsenee toi gmalhet ointeheorstaint €71.82The tlme constant T1
Thati s, t éﬁ nal of t edela ci rcui t83i sprovi dedasn

is & GarT vt eegbac st RNt ) 8358Fntd‘et1ﬁ ROSfj Yfepoise removal.

82 ﬂh@Qéa}pérgkﬁfla_(ﬂ:@@WZ 86 a@gg&rttﬁelﬁdj N+ kP Whd 86hracteristics,

fromthe limter 82 and the signal outputted fromthe
whoge|tape (Gopetrat 8§ S%t‘hd—oom G@Pstltmeccymﬁamrh%& i Bhe thee constant T2
is %(L){:';J.P\tgfcvdzllsgg &hﬁasd gég&%r%ggg%%%ﬁgrg%rg%%g c?{ settlng the
tim@Zmr[&aﬁﬁﬁlﬁgeﬁd&kathMEQU|t 83 del ays the out put

signal of the adder 86 by one sanpling period Ts, and

outp&F@nFﬁ%ﬁ%ﬂﬂnay¥kiQ§P§ﬁagnal{ﬂ?@@%ﬁnqx§léesbFQQRRﬁoltaqeamplltude

31g1@aHOY€sl t hﬁotﬁ‘l QQ@JcePéJEEUJnftd:% urtglglgehgh%ﬁl %?lgggl%lél éha%%cterlstlcs

i's prOV| ded as negative edbac
to fpirleeedihegihpet [dimgnker 82, and is provided as positive

{ edback at the stage succeeding the limter 83. Thus,
[00 ﬁe é“?an%ﬁb%ﬁafﬁé 135 OHEPY S PofkiCtup BoPe COTRRNSH pRitaigrd by

subﬁr@%tﬂa@taﬁa&hﬁfutsélér?aluBPQ’,hQrﬁﬁeggssg%@l:&q Maklg Ptcna%put signal
value after limter processing perforned one sanpling

of qy@rﬂgmygmﬁevf;ﬂgﬁryvl Thus, if the signal

[00363| uih Ut t e 1%5?:@m%]rgqut:ﬁlﬁtgatti8%ie§r§fn&ﬁh§ ssu\upgtF%cggetreB i834amplified

by tﬂéltaﬂlbliitf&drﬁﬁom'lt}i&Q 1d,Md &5 2 82gh6i & gain has been ddt id¥he amplifier
si gnal val ue |nputted fromthe filter 81 to the
74, subt thctfépcgrtiiongpoweneXt numubeimdwed Xoy oﬁ? t he ot her

IhgngFV% ee si oseflblgjcuaet OUt Utptogdntf rog% {' %gyltithﬁ,i ?mpz.Lifier 74 is
outpudk & adter Ipesbégé?ttﬁﬂo@jh t:ii\@ rlatﬂﬂd I 0gE 0eal Ues CHus, tH upper limit
value and lower limit value of its signal value (command value) are limited
to the rated value, and then outputted.

[0037] The active current command I,.gq and the reactive current command Tretq
aredeterminedbasedonthesignals (fluctuationcomponentsCws, C|Vs|) outputted
from the rating limiter 75 (see Fig. 8).

That is, when the fluctuation detecting block 70 is used as the
fluctuation detecting block 42, the active current command I;.rq is determined
by integrating the signal (fluctuation component Cws) outputted from the rating
limiter 75. When the fluctuation detecting block 70 is used as the fluctuation
detectingblock 45, the reactive current command Icergisdeterminedbymultiplying
the signal (fluctuation component C|Vs|) outputted from the rating limiter 75
by a predetermined gain.

[0038] The fluctuation detecting block 80 shown in Fig. 10 can be used as
the fluctuation detecting blocks 42, 45 (see Fig. 8).
The fluctuation detecting block 80 is composed of a low-pass filter

81, a limiter 82, a delay circuit 83, a first subtracter 84, a second subtracter

85, an adder 86, an amplifier 87, and a rating limiter 88.
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[0047] The output of the adder 86 is "the output of
the limter + the value after limter processing
performed one sanpling period previously". _

Thus, if the signal value inputted fromthe filter 81

to t hl%esﬂgisf ahar f%ueﬁc@@%hg&lugyﬁa&%l oé%te%’tllkgeolock 80 is

signal value outputted fromthe ad I 1 near
deteyined qwsiiteating shatdeterab ticcsofedutieed iognede ﬂlﬂqﬁuhtﬁﬂx detecting

86 d e
1oLt 0 DD B0 OEh AN BRaChY BESER A% ol ro) o

[003%) fmok 1eachasaPleng1 PEL Otk hShavh QPAB]s t-g?f@el? yQ& éf?éira@Eerlstlcs .
85 perforns subtracti on between the output signal
wm?%élm%\ﬁpﬁé’é%m? iLlist get 89 kPﬁa\iiiﬂﬁgtJlmlq!eccmSrtstlt OlrlderTHeaglme constant T1

dt t f t he adder
io ERGRAELEICHY, 03 AV LD Ul Pl SR 1 MSeB008T 0% removan,

[ ncI weled réde @ glaRRWbu S 5 Ot (S QildRyYtst §Ha 1 E)Q;rgrtxnﬁtage amplitude
subtracter 85. [0049] The fluctuati on conponent

S19nGdt ¥t Hedthe olrﬂWrﬁéS%lfBﬂ-F%@éru%huzgs drfs| Fltedtiby qhheacteristics

to AARLETIRN 1 Bdut Hahal -Gas a negative has been set in
the anmplifier 87, and the fluctuation conmponent is

(00400l t TpéilEchiby¥r -3 has limiting FatB@leribbecd ldeima bOM (X /T3) Ts.
conponent anplified bX the anplifier 87 is outputted
after> pﬁ?§§§§nY%rao&ﬁﬁ Jccﬁ’énﬁaﬁr‘f?g set At ép ?@Dltrﬁalé dutrﬁélonr Ts
I I 0 lJgmt value o
repngBPREs ol tankauh, A5l Bla W Mol YRR g G e
and ﬁ-‘heen lout pert 8B€d1ifiBB50e 'Eheuxalcbth@lahlgérﬂfﬁ oﬁ@l’gm@dlng period
and.the reactive current command lrefg are

de}feélr Fﬁ“enéfj%ré%]e% RS E - I G SRV AUE Y UHE ebRGHet 45 a value
betwles +>C lupyér Ill)nlwgovgilﬁeq L{qor&t &ﬁoweart JhﬂgT mJafi §8the limiter

see Fig draat
82 héé‘f%é@? n&i}gbllaéc‘kaJS@ (33 uh@ednxast shenafll agtuwahi oamd outputs it. When

det ect k 42, the active current command r
the S50 0002 LS SELLUE UL SR e+ (upper

llmlf:img:tvualhé QN taEeNP@Rest 30kl BwsOthPYhi gd +hr erteggervﬁtthng constant
limter 88. Wien the fluctuation detecting block 80 is

gradienid fas at peeddtgenimed dimaetrd tthaglliotks 4be tadlee to +X. When the

\Y urrent_.conun e

oo T G ) Rt D RGN F "B A 1%, sk or (Lover Limicing

valueb,nmoaelmmlebb'sslz) a(DJIJchpleith@draﬁ.ﬁ@r‘ﬂd Bécraalskngli 1H Bl dRfst88t gradient
by a predeterm ned gain. Prior Art Docunents Patent

O PRUFIERETHOGI1 Fet e snd Dot i ts thP-velle- 14251.
[0041] The delay circuit 83 has the properties of delaying the inputted signal

by one sampling period Ts and outputting the delayed signal. This delay circuit
83 can be constructed, for example, by a Z transformation circuit having such
properties as to show z7%.
[0042] The subtracter 84 performs subtraction between the output signal of
the filter 81 having the first order lag characteristics and the output signal
of the delay circuit 83, and sends the resulting difference signal to the limiter
82.

That is, the output signal of thedelaycircuit 83is provided as negative
feedback at the stage preceding the limiter 82.
[0043] The adder 86 adds the signal outputted from the limiter 82 and the
signal outputted from the delay circuit 83, and outputs the sum.

That is, the output signal of thedelay circuit 83 is provided aspositive
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Sunmary of the Invention Problens to be solved by the

i nvention [0052] As stated above, the system
stabilizing device 20, during the self-supporting run,
detects the fluctuation in the frequency of the system

fecddaBE e 3BEGPRILRLOE: deedbagk; campyt ation, thereby
which 1s outputted by the

setting the active power
[00fbwerTheodsiavt err@@.t 83 delays thiowenent stibeaf lofctiatidsr 86 by one
in the frequency of the systemvoltage Vs is caused
sam %tngoﬁflill dy&la’ fa?/nlﬁicfjﬁ ‘ftosn¥]§‘?1 Y5324 pienat so by the
[o0execulsl ass@fivkaeghaek eRNtsigha PYhudpmerat Lo NEl 8 ay circuit 83
. control. Thus, when a frequency increase
15 RFvEeFed AFopegivieenbredbankrasl thé sthge gererding thehkimiter 82, and
: iJi.zin vice may m sconceive that the
5 p? %Z%ﬁéegn%{/B?%]lcerlérgs%el%ggc}ég EﬁC?’F es&%%c?ﬁﬁg‘aeed&flgé:h&gﬁ"ﬂfﬁg’é 83. Thus,
the isighehdstaansl imsabsDrdwsan active power. Such an
action of the system stabilizingdevice 20 (the
[0048dt | JHSfO%B%r%’%/ et P tEact ke 8ol fhe eygbent jsamphed value - the
cti f; ' g r.control of the_ . . .
T o Bt pareT ng et PRE e A S oo i ad pgevicusiy.
St at @huwhei e thhesigyisl ealsé abphttzdigod@hecd 120r 81t d £ subtracter
.generator interfere wwth each other. [0053] Figs.
84 1§ 17°8)°% b° 5k (BYt SHOWTCrATSe gt b iapakexedfiorars puwheed fhem the limiter
g2 ifsl gctuati on detecting block 70 shown in Fig. 9 was
used as the fluctuation detecting block 42. Figs.
12( af ftdrel 2{wrlsholvec onpernsdt frog wey € DEgrs swhen thdl@ubtracter 84
ation detecting block 80 shown in Fig.

. _fluct
5 aeind (e e s PERY T PLobBAtr o haEBE: rfgebtisER L 4R 1 up (OBRRt ted from
the Asmstawe2iiy Ei Galtﬂe]-(nﬁ%s@%pa: gkimlg(@a)luevm 1%981:'1%& value are

sharply increases and a stepped |oad current IL begins
restrpctechwystiddihytinheafineguency -si gnal co s decreases

i n l.oad fl uctuyati.aqn, harp i ncrease in, | oad)
[004leJMri %%é t% ng tero%w T a&#%lr tS%el ?‘égﬁeﬂ@?u‘éi"&nﬁ’e domEt§ g+ the value
aftek eTM@R NP ddeBEL EAISIFbridl i0RE SR 14 84 PBelBoh O LMLNG v~ .

the term TA upon governor control, as shown in Fig.
11( b?h%dlf,:j:lgg s;_gn{]byal_ue oos5kd Asom sbeuf it heFBg.tolthe subtracter
(C nd, Fig. 1 c) ,.a.current command Iref of a
o 1 SRBIEN R BE6 Gt pUTH R ZETVE PSP Grom the sader oo
linegulyputtwechsdar i Mpat hs, t etevdiAie XthaGithel baeputkRd 4 the adder

86 frequency signal cos is increasing, so that the
V?:{h*egeﬁjtn GAfEHET feFrsrea) feqarisreby dihgenadti tags orbthy 1imiting
h I V& \P r_l fted. . Hence, even
valu%f%ﬁggﬂge%e)r g}é%re%ca} %éiﬂgﬂan@t P?/reloﬁlo{/l\‘/(sef by governor
[0048bntThe subtthreqsenedS penfermsesulMfraaeicn betabaorhetdi®put signal of
th lact_ive J;Z)j[ower, with the result that the system
© 1OFaBRTS L g dEVitE ne0-nenth sk rgER e PACHR TR HtEEPEE &S aRd Rhe output

sign£ach Hd8kder 86, and outﬂ)tﬂzs':itﬂe?‘ aitte {&G)oe8NG, }%ué&)atiog component
shaded area for the term TB corresponds to the active

inclysipflednaisoribedt Bidgrké powetpecorsdeft e t2@. subtracter 85.

[0049] The fluctuation component outputted from the subtracter 85 is amplified
by the amplifier 87. That is, -G as a negative gain has been set in the amplifier
87, and the fluctuation component is multiplied by -G.

Further, the fluctuation component amplified by the amplifier 87 is
outputted after passage through the rating limiter 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.

[0050] The active current command I,.zq and the reactive current command Tretq
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[ 0056] To prevent such a situation in which the system

stabilizing device 20 and the generator interfere, a

judgi ng function for judging whether the frequency

fluctuation is due to a load fluctuation or attributed

L9 ernor .control. of _the generator has to be
ad%éé%f?“%%’%?iﬁdSOﬁ B 433 saIﬁltfaa? P FRBRIBREREM S C1 Vs 1) outputted
fromomrel reEing LheitdevBge(see] 00p.7]s)Furt hernore, in control

for detecting a fluctuation in the voltage anplitude

to conpensht EPFRrthenélveactior dssRering blegh @t ibeused as the
£1udridgech Whelhelot e AP | LHde Lhyctyation is due to a -

| oad fl uctuat ion or dué to the A%/ ! aéurioco?r% |a€HvIdefail‘gsedetermlned
by ineguraathgghe edmtialol flakthidiel Ger@baheds ¢ dBYSutHutHel #r8h the rating
gem.ari S%%.f[OOSS%, That is, during the
Csuppeit Tt ATt d5tacdine Papsh BRitAgsgeviscEhefluctuation
detdt@li R§bBodk , flnatledat i i tehPeoNRldage, aplid iplyi

the systemvoltage Vs to pgrfo?m fnezigﬁé%gpcoeﬁ%g;ﬁ%?%%rﬁ?ltlplymg
the shgradbyf Wetuphipn hempeaot Gidspbwetpwitieshf isn ot patimfdlimiter 88

b wer . converter 26. However, the
b ]
Y af%élrj%: (thée?f%%rﬁeoll fothe vol tage anplitude of the system

vol t agorVareCsddumenet only when the | oad fluctuates,

but al so when feedback control by the AVR control of

t he ER¥AtaPepuentexer ci sed. Thus, when an
0oshNCr g i e voltageg ampl i e occurs upon AVR
[ cgnt r%lse%gf B(t)%‘gneél\éng'ratggr?%éag tem stabilizing

devi senid@ynafy HHeSCAVGAIIvA t hat the vol tage anplitude

i ncrease has occurred because of a decrease in | oad,

and FERPlsBordh e Fekitad & Bravdnversioh an action of the
[0058Y st &msebabi | Jizi,ng devi 0 action aof absorbin

t%*/ne reactive pome?) res?g%%“ is%g elelzéél?i%en“&e i‘péjgl'r‘hgg the
selffcﬂ&)mvglilmmmoldeﬂifectk]e:mlﬂﬁﬁﬂﬁﬁltiéﬁ he agd iBq@dncy of the system

1t n(:{]easi ng the%%%ner ator vol tage) . This is a state
VOLtater @ APAETSY ST BRI e HKi ARy t¥e\ANe et iEg el get hing the active power

whicgenebat Al tent B f@lreep%ép c%ﬂggrt%trh?B [ 0059] The
present invention has been acconplished in the light
of tHrwedboydhgestudtivediconirenhé anelqueechpal Oigh 8 stéh voltage Vs
is Caiusagg QQLPCE of lt he invention to provide a system
SEEDITT 2P EEVITEE R B tadedit@lsioRy Eipstrapution of feedback
cont &d1aBi| cjje'ﬁ'iéigtgﬁrl{cfv@&now&dﬁgyglj nterfering with the
governor control or AVR (autonatic voltage regul ating)
contige, ofhephe freqeeatorinchMessss ofarrssopan RYveheor control of the
I 060 .constitution of the present
ene P VPG G101 Ff TR S50 SO ULTEHO Lt 598t &hp Erequency
increstsabidd atag rdavbeRuBb s deghdrlage qhsicféo@uirﬁcpﬂa§ya%tsgm) an active
to which a dispersed generation plant and a | oad are
Powe o nfidA@Rct ion of the sygtpm sppbi bia isoaleivl fo 2 h ¢tikewd tden of absorbing
the 40aYL0%RF I de . dur | a sel.f-supporting run, '
© Whi cﬂq)ioseapcr:%e%t%%g_ l%’o gef%crncq(?férr%eﬁgg?#’ﬁf? fBr IYSaReY wentrol of
the gpoavatot dohepsiyipl dart @ct iR Elbulr) i Duthl 9N sSY §EHB RFer@ the system
freguency of a systemvoltage of the distribution
stabiddeirgndeiee Lt 689 il 98nsvR s ietanfensavithgekon cther.
[00s537€agh [ ye 1 peyes  t plied to . the distribution ,
s],yst e?n as gg\ﬁoftlgég?asﬁ%ﬁi Oﬁnggn%otltnﬁewasf’féf’gi‘ﬁ Vot 48 fgfictuation
detectheg dilstk i7butlicom By stemf hakctibied s, thehe1 &¥8heBdn detecting block
4. gl abi | i zing device having _ a self-contained
© tHhitr OF (AnitC WAl ©h ShPH GRIESPEANEY WRYREQrms| wedrudhieofluctuation
deteckDnd BeoE¥ AULRGY i0f rihe ltages, Qutputs an. ..
etedc né o] in Fi %§¥7§E GILY s t%%gf]t\,hcﬁug?:u%r% gsifelacotﬁng block

active current command for suppressin

. Rro
Lind¥eps

42. in the frequency, and in accordancewith a fluctuation
[005421” Lhe vol tage anp]jtude of the systenvoltage, outputs
r 83SPPYR TR %nt !t ConththH1 of2 Spprhaystig) lop@ sharply increases

and af éﬁ@p@éti&s@ icBrI*Q@c &glﬁe%gﬁs at{.gjlfhgxyds%ddg{)?%,g the frequeﬁay signal

power converter which perforns a conver actronm a
an inverting action in accongdance with a gate signal
deterni ned based on the active current conmmand and the

reactive current conmand,



wherein the self-contained control unit has a first
fluctuation detecting block for outputting a
fluctuation conmponent (Ccus) conforned to the
frequency fluctuation of the systemvoltage, and a
wss@mledséd wetination dediectiusghddiesk(d @hapytiBUEEd I8 10aq) during
the k%ct uatl on, conponent (ClVsl) conformed to the voltage
19 GEf USSR O siEBak &t dm veFavegeng lncreasmg) during
thewhem B8 Ebmuﬁ(ﬁ@%&n@ &eta {196n BBY '
be TI, and a tine coenst anthrétGer?n&ned&?Xo?!ﬂse?? S% ln Fig. 11(b)
andfF{H:tl}ét“Pbﬂ detectlon tine is set to be T2, the f| rst
0odbf s tio tecti bl ocks are each o
[ coﬂpozgsgzg'r{13 |gr st Fg\ﬁﬁgé}g fl?gT Jard AARASRG PRt begef a positive
valhagoel’tﬁrt@ﬁte:[mgstah('e&t\!ﬁhé tbo@e%'ﬂ@o&ﬁﬁfﬂ:@@tdur%ﬁg The @rm Ta. During
second | owpass filter having first order |ag
the Geap &y diiestiasgenfy higndli me cobstmaasind, @ that the current command
I,..S8OLr ack ar JLor perf raction between an
" out put %I gnal o etI’ggrf‘-i‘brs‘ss%trgfL " 28 B?WGarn&S aptputted.
out putense grakn d-ff ey SREa b6 bgﬂbtﬁ,%sa?ctfllvgtp%ﬁrer 894 cRBrnor control,
th interference action inhibiting unit, and
© iRTEF f PERERSACO ¥FFS ﬁﬁ.a&sprhgth@nmtwe power, wigtpahlgesresult that
the Q€ tdh BRaSONSL AR 4202 ot Lstfluctuati
detecting bl ockat ) acgmgl va pgenerater mte(rr%fr\e/vl’i’éﬁh each other.
j udgilmgFidrat 1t he) pover2 @onvershatedsekbsort Bee @Gk corresponds
to tq_b (r:tlvn accordance with the active current command
St aFned BRYRY orhed PvuEhedtaven ‘é‘m‘r‘ﬁéﬁ%ﬁt%(Ccos) by
[oogHat eabi Peedchat s GcPQSkl i Y& 10 olar{
fl uctuation co?rponent Ccés§‘ {}gg@tﬁéx%fh% gtpecl)% ?ablllzmg device
20 aaqqldth@g?arpevetmllatetfee& whejudgieg f regiess yroef jtdifing whether the
mal l er than a predeterm ned rated

I
fre%%ﬁgg%t\{gtt}a% gnllss ue to a &P?c)i f%{éﬂ;{ataa@pﬁ@tgﬁmut@ﬁéo the governor

enc

contpoWest Ewﬁéﬁéﬂtorrqlla%a§§%et%e@0t 12681 POWEE £ !sflch a judging function
accordance with the active current conmand obt al P1eog

woulgasenpldfathettid devies i on component (Ccos), by
oosdet e t.ne posi tiye negative olarit_y of
: ﬁ ? \Et%}t%ugl? ?%’n l(?ocg%tnreoﬁlt\’é ﬁ/é% SFE M ﬁ‘eff WitveReon in the voltage
amplpbsdd It‘(beccﬁnﬂanﬁegéltﬂo\tetlﬁ’@h%bb{:i@eg pWheR, tllﬂec;rrn%quﬁg%degd whether
he systemvoltage is |arger than t he pr edet er m ned
the almglléaucfer @q{f@ﬁeglormfddue toaload fbtna:mlgggom bedte pethe AVR (automatic
voltggé‘zteé@n%at-[%g9fcokle§of%focrlll% gfe!n%ga (3t 0 udse,L%g;LI ngga[rh%¥oblem arises.

[0058he Powers,convird e @&)]Si@-rsbﬁpéﬂﬁ.n@%%t, [the RRWeH s'thlllzlng device
nce with the reactive current conmand obt ai ned

d
20 ofYCEs i ERESHIARCTa &he c‘tﬂ%éﬁ%rwnpemum)vf e system voltage Vs
to péj@o%ﬁt félagibgbﬁtco?npggﬂ e%%e%§gs%tltgg%% ar i t%& Fléféver which is

fluctuati on conponent *he™ 35
outpyieecnpathey @opet al‘dntvIeESeWmn the vol t age arrpl i tude of

t he stemvoltae is smaller than a predeterm ned

rat ed VaFte th‘t’)rfl ctuation in theMoliRes aRHiudg Afidte $isdem voltage
Vs ofMRI n€oRYeL e p

accor dance 5\/| th tﬁggﬁg?t %ggctglg?ggen;b%go%ngh obtEieRegck control
by thmd¥d erntirted 6f udteugthomtoenponertc{&d/is1), by
detelﬁt that the osi.tive or negative polarity of
t he TIGEr USRI On EERPORERtEECIVE 39S PRP b tisle QsEuE hgpon AVR control

of tk&Oijéﬁéﬁé&;o@DdtHheQ@Etéﬁ@ sl%QIo_@fiztln%SdéMﬁ]% b8 ;ﬁroﬁ&&%ﬁlcelve that the

anplitude of the systemvoltage 1s |arger than
voltagieedisrldtiiindacrae exihealogeur f@0Bddavkrotherdeeenstd iHtic@d, and may

f_t resent inventjon is the above system
absorgvt abrhﬁalcgll}’]% pdaw\?l Ce%uﬁhearrbiaﬁtlon of the syStem stabilizing device 20
(the action of absorbing the reactive power) results in the action of impeding

the AVR control of the generator (the action of increasing the generator voltage).
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the tinme constant Ti set for noise renoval and the
time constant T2 determ ned for setting the
fluctuation detection tine are set in each of the
first and second fluctuation detecting bl ocks,
Thik RE afdtast wBBge eRE Qﬁéjtefml &%wﬂil% a%%ES&th Q8a @nglﬁfc‘er%%gr interfere
perform conput ati ons with use of conputi ng
Wlt]@afrafﬁfl etked.i rst order | ag filtering of the si gnal
utted to tI e f uct.uatj on detecting bl ock, wth
[005%&9 lf:ongf dmygnticg %%i é’reﬁf’n%ccé’mgHﬁedf Pt 1fgnt of tne
aboﬁé—gjaaabrlbed convent@.@ﬁéy t@lelimélorg§gsor derid ag cfbtjle&te biENShe invention
of the signal inputted to the fluctuation defecting
to pEpBtge a\ﬁl’yﬁhef%lSf?f?ﬁell@ém@tﬂamceasap'ﬁ@let@ akerel sinyesy@ten stabilizing
the second,

R L e et -

regdetténgi nenarbl ust uati @he@@ﬁ@@nent the first
fluctuation detecti n% bl ock perfornms the conputations
wi t h M§88s ofox Keletngh e RFoplensans to change

e ty f' st . flu t on

[OOéddgt e(l:At (::.Eﬁlgsctglegg t%gghé)%é% e%t ventlon % ?vin%he above problems

is g adgt@g sttlaai;limagp@ymrcecpmﬁrdberlrabsaiélﬁrlbhelcﬁc%yy&m to which a
in accordance with the active current conmand

dlspgestssﬁn%edieﬁaéb%“ GHaPhe T Getentt PR eumsshedt (Owns), by
det e(ﬁhénzgysttréﬁt s@aﬁqg_lzg.ﬁ%l\ﬁegg.c@ef&%h%e R ln@H)JI. ¥ri08£ étns%a\g a

fluctuation conmponent I'S one e positive an
selﬂTéQQP@lxﬁenportar,u twhésh \Msem ¢dm$rbl egpdencyr @onpéitsaty8d 98r an active

powefr?ceo kgegﬁcpfsilsgato t%r Jl@%gll{qtil;)rel%?‘éﬁél]r\naggldfﬁtrﬁg{lgfgty ¢frsystemvoltage

of tROVEEtEPIEbH ek st&l %ﬁ%aﬁ:@? agrb iYeo QQWomensat,lng gor a reactive
accordance with the active current conmand obt al né

poveaisedeotrrphéct | et obr idorponelys t¢0ws) ¢ voytalpt espiingde of the
systgm%olté’c]a%epo?tthlevglstrlbuggctnjz VseyseOI atrluc ugtf_est,he

the system stabilizing device having

a self-contained control unit which, in accordance with a fluctuation
in the frequency of the system voltage, outputs an active current command for
suppressing the fluctuationinthe frequency, and inaccordancewith a fluctuation
inthevoltage amplitude of the system voltage, outputs a reactive current command
for suppressing the fluctuation in the voltage amplitude, and

a power converter which performs a converting action and an inverting
action in accordance with a gate signal determined based on the active current
command and the reactive current command,

wherein the self-contained control unit has a first fluctuation
detecting block for outputting a fluctuation component (Cws) conformed to the
frequency fluctuation of the system voltage, and a second fluctuation detecting
block for outputting a fluctuation component (C|Vs|) conformed to the voltage
amplitude fluctuation of the system voltage,

when a time constant set for noise removal is set to be T1, and a time
constant determined for setting a fluctuation detection time is set to be T2,
the first and second fluctuation detecting blocks are each composed of a first

low-pass filter having first order lag characteristics with a time constant

12



fluctuation conmponent (Cws) is other of the positive
and negative polarities when the frequency of the
systemvoltage is larger than the predeterm ned rated
frequency, and the second fluctuation
of OBl eckédtthdohenkpfier ot BQ@lr@O@pfg@BE:Q&.S Mgt h48€t&fistics with
the conputing prograns to change the tine
a tmg?paﬁ%anrzogf%h@ §eigirdt 1 Uerupe i fonmiey eactswm@ralglt@@k between an
Out%gcv\g% convert?ler Sb%orBY sg(%rlelé"g and %% ?I n% 4581 bP%he second
lowaeGer danoe, Wahh ézh&nlteﬂﬁatrie\/lee cwtrleﬂtngﬁlmamg @Rt 8) ned
based on the fluctuation conponent (C1 Vs 1 ) , by
det edtendtgihergnpR Adtive gnh ngé‘gmq weipol ari ty of the
fluct e n
posi t#\%&bgﬂéﬁ%gg{él %nséégp%ﬁyt |flegl)lﬁ % (f%]e vcﬂat§on detecting block
to amplailt udelwef t he systemvoltage is smaller than a
predet rmned rated val ue, or (iv) when
j udgi ﬁg PREt JEAEI PRt CHify BPYEF Goaresitss abRerhse st jardive power
in aPE¥EancR \AGHOF ARG
obt ai ned based}{%ﬂ&i%r?g %dl}ﬁ%l?ﬁg?l on dc%%%ﬁ%é}%g%ﬁgggﬁng,lucwatlon
comgppedet 6cd 5y Byhaktedeingoshdt \se posifiegabt ieepeL & idoYa®fty of the
f1 the fluctuation conmponent (C1 Vs | ) is other of the
UHEE LR CORRANFEgACIATE poI A Pf ethenReRitive ¢bf tiegative polarities
wherf R ifbUgeerRfy shensY: s%:ts%gﬁl\(l@“:ﬁ%elgS.smlafﬁ&lerthgygrbrteﬁgtermlned rated
predeterm ned rated val ue 0621 Anot her
frequsASYi tUti on of the present invention is a systen1

st abi | dev pr.o n a distribution s
Lo itk B e B S pp i 5P e o oay taF dotive pomer
in acosmeatedith the actlvta hersyst 88hsnalidtiaz h8g bd8Yd 68 the fluctuation
havi ng a control node during a self-supporting run,
compRRFRh (Ce A -c bt detlecibrie tihet @mmngr frepatarveapbtiargty of the
e _supp edtot butlon system as, a
e A o Bl L F e ot Tiegeb bbb P oA E LS FBlcIagACL ve polarities
whensfyfsi‘ eraduenct wet s s@ftfbnﬁxl'ﬁ&aﬁérlsCmﬂé@BS:&Jahrthef;Qfedétermlned rated
c reactive power to be supplied to the distribution
requgRt¥eme2E a vol tage anplitude of the system voltage of

t he gha%(fe'sbt%é Qﬂnéx&tl?t@nftlféC&fI@Eg%ec&meF%y %@]_Lon d%tectlng block

stabiliZing device havin contar ne
to acema¥lolvaimet which, in accordance wth a fluctuation
in the freq%ﬁnc of t he system vol tage, outputs an
act i VeI Uy Bhvatet gte %Rhﬁﬁ%%&ﬁ¥eﬁ§efIﬁés?¥9ﬁcTQﬁaf?%ﬁ¥lve power
in achrElQ@cé‘ FBHUERCYe 2 ARG bGrP&ﬁ%&ﬁgﬁg o%‘fattlhle% bfasgg bH %He @Muctuation
in the voltage anplitude of the systemvolt
compeRPut(S '8 Feabyi det i nerithat oammeusd t{ o qxupemaﬁmyengpndﬁety of the
ctuation in, t tage aml i t ude,
ruc L HrERE (F0E0) per pos (E B BRBLE Lo gn cepB ngotarities
when@Relvdl ehEé BEp Attt Bh@gj?é;\féﬁm%a% 4R dhag9ate tﬁérgg%'redetermlned
det erm ned based on the active current conmand and
rated gepdiev eC®ur rent conmand, wherein the

sel f nt, |n contr.o n rst fluctuation

det ecfvlqng bl gg?(gjfngrtlbal}t %‘lﬁ ??"hegr %onfveﬁ‘c?ﬁ5?#%?’1secso"rﬁ?oﬁ%arﬁt”e power
in acCEr&ftde A e kv Ber fdn@ QeRREYd bbuGitndatdaBy 8f th8€1uctuation

system vol tage, and a second fluctuation detecting

compgfpegtk (¢ bts 'éutkb&UijFﬁ@tlalgf thact tiae iPoml tiormponerbatTe/ed)arity of the
flucﬁ% gE%%p%QeB@%CY&éF ags o%ﬁrg %l{%% gclsli%tlxl?lgtalngr}xeggtlt.ve polarities

system vo
when the voltage amplitude of the system voltage is larger than the predetermined

rated value.
[0061] Another constitution of the present invention is the above system

stabilizing device, wherein
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when a tinme constant set for noise renoval is Tl, an

arbitrarily set cushioning tine is T3, one sanpling

period is Ts, and Xis a limting value, the first

and second fluctuation detecting blocks are each

conpasedcife achoWRass ol f& nBavd r}gmgq,glsgngfﬂl%f 19 constant T2

characteristics with a tinme constant of TI, alimter
determingg o9rnFet HGackes déneniastipusiedetiivadt iise XA TRTSy edch of the
firdelay SddGYi r _del ayjng an ipputted signal by one
Hsanpling Oper{f%)lI sagé%%l dgﬁ?(btiftrigi Eg"‘fkﬁ‘e del ayed signal ,

a firse subir asd edecofd SEGRALa SN A &ing@P A4deL AR  form

an interference action inhibiting unit, the
COMRYLAEONS B FACHSSr OpefIRpENG PYebtaEcttoon bet ween an

out pubrs) @l £of 4t B a fiI.terop% ing the first

or der f% charact er?g%?\é%ea’?]%ltaeﬁl%t ?X?,i‘g’r%a?o’fnﬁul‘?éed to the
flucgekbiprrcietasittinganicbckeadshaa resslldohBgartl £ anence atPetfiSe a first
filtIei m'ster t he adder adds an output signal of

£he°19 M ter and the output signal of the delay

Ci I CHatry 30d PUMJULSq& NGFULLi g, {gnag e

delay circuit delays an ogt plutt%gllg%arqf 5P thd 5 daPusfed to the
flucéﬁ@tlgaxn?ﬁﬁqo;giperidlgdkfrsr,itlaradtimﬂ st ahbesoed ayedietermine a second

. L.gnal the second subtracter perfornsa

flltgﬂb lrgé%‘tll oanndbet ween the output signal of the |ow pass
filteiodravt nghd Rechbhd Sﬁtilgégesriglngg A 8fd &L St J;Cls’lt%rrldsignal to
the out put signal of the adder, and outputs a

deterpinf i htpalivetépemamponsnt,t he i nterference action
changes the cushioning tine

i nhibiti uni t . _

T3 o’?‘let RO r@nh‘f%trua&rlSK}id&&a“rlﬁlgt P PR PG diFat Iy tations with
use detwet copltliagkptyransm | val ue (i) when

judgi ng that the power converter absorbs the active

pome‘fhainﬁed'é’@oFH%ﬁ]@énﬁ\Hq’@ Thefadtd ferssuftemuatommaletecting block
to aOM-ahneg Rased on the fluctuation conponent (Ccos), by

detecting that a positive or negative polarity of the

f | uctilavhen joogpogneitat( €e0ppwes @it RBsBASI tth¥Cactive power
in acand ne%at_i ve polarities when the frequency of the

SYETRITVEI g Pt iseeturaent Rammandplidener raned ondthed luctuation

ddsguengy . ii) when judging that the
conp poevver %c]on{/é%yeﬁe}:%f%%’ eg{’?fhea §8fﬁ,‘!é’ep ﬁe‘?e‘-’{aﬁlve polarity of the

fluctaetordanoponetth (Ches)agki s 68l £ hos ONTRNEHeMRRE: polarities
when ggs%q: on the %It#ct uati on conponent (Cods), by

et ectThg TPhat "CRSYTEST Ve %t 1hsgati e then ar prepesprmined rated
frequdheyf ldict uati on conponent (Ccos) is other of the

positive and negative polarities when the frequency of

t he (éy?,tvlélmlvmotgage 'Eg@tl ’d’reggowélhﬁnié’ﬁeﬁi;ﬁ&l@a@ﬁﬁiﬂh@dactive power
- re ncy, .an changes t he cushi oni ng
i ok N R 4G PE o b PR AP APRANSE BSRER o ne FLuctuation
compohbHEt (¢afd QN pgeiaciingy Rhark 0,8 SRL! , val ue. . -

(iii) when | gdgi ng tﬁ%\t t%e Sog\gsrl convet tere GhEoPpEarity of the
fluctppeiqregerparengoi®e s) N sacterdan e Wdsh t1 e ah8atdga¥eve polarities

[N obt ai ned based on the fluctuation
when %E?&}ueﬁg o gde system voll%ageq.s larger than the predetermined rated
frequency, and

the second fluctuation detecting block performs the computations with
use of the computing programs to

change the time constant T2 of the second fluctuation detecting block
to a small value

(iii) when judging that the power converter absorbs the reactive power

in accordance with the reactive current command obtained based on the fluctuation
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conmponent (ClVsl), by detecting that a positive or
negative polarity of the fluctuation conponent (ClVsl)
is one of the positive and negative polarities when
the voltage anplitude of the systemvoltage is snaller

compdiRRta(QPIveJe} edyridaedctidlgethatabUsosi®ive or negativkl ﬁfalarlty of the
when judging that the power converter rel eases the

flugtaaéi Py eoppaRentY KC Aecior davae afi the meltmaw@ewtr@npolarlnes

B e A TR —

rat@Dlvatiud,y oaf the fluctuation conponent (ClVsl) is other
of the P03| tive and negative polarities when the
vol t 4¢8’ &Rpliludaendthhehe pevemremicrage redessasgere termtive power

in aE&?rdQE@Q@E% 9}1@?Q?]thpfg%u¥§ér&eCOm[aBQgglalne%tbase%on the fluctuation

constitution of e present invention i1s th
com;s:»yxstlemcs;tfab',l bzidegedeine ehatVibe @obit e bk MR qgaonsd poilarity of the
et for noise renoval, the arbitrarily set

fluc&&%ﬁ%%hFﬂbp%eﬁé (F4Vs{ hesiiBez aapierkp Héivodnigieoantye polarities
wher 1R xl’dl@a%é @gpl/ﬂ‘ldé% 3% @{eesﬁ%gm lvgl Cﬁgcehlsoiafﬁ% tfhapﬁ:% %@gdetermlned

second fluctuation detecting blo
ratedj vgtueand second fluctuation detecting bl ocks each

rf rmco utations with use of conputing prograns to
(00T 1 BRI TR ISP HET™ PEG™F PEEBFTONBnIRE Aapastem scabilizing

devisk@rakiddpuhtLd: §a-ithei dd Ueiiat i onn el Qcélsggr?éooﬁ&eratlon plant
wth atin constant as Ti, to determne a filt

and gj el are connectedgubtract the del ayed signal from t he
f'”?ﬂe naI t.0 termne a subtraction signal

perf6rma T t|’a‘r]i3§i§cl)f)lel?gat PO af’h’ég QUGPPEET BRASIdAnY @

selfbyupgrathhgi dun)gwehat ast £rdost &S m@@é'f&dcéﬁp&s(aﬁgé)f&? an active
to determine alimt signal, add the limt signal and
pPowe (8 RecTUppadeS it AP 6t HEIER AR BES tam el ifEParersiy g system voltage

of the distribution system fluctuates, and also for compensating for a reactive
power to be supplied to the distribution system as a voltage amplitude of the
system voltage of the distribution system fluctuates,

the system stabilizing device having

a self-contained control unit which, in accordance with a fluctuation
in the frequency of the system voltage, outputs an active currént command for
suppressingthe fluctuationinthe frequency, and inaccordancewitha fluctuation
inthe voltage amplitude of the systemvoltage, outputs a reactive current command
for suppressing the fluctuation in the voltage amplitude, and

a power converter which performs a converting action and an inverting
action in accordance with a gate signal determined based on the active current
command and the reactive current command,

wherein the self-contained control unit has a first fluctuation
detecting block for é)utputting a fluctuation component (Cws) conformed to the
frequency fluctuation of the system voltage, and a second fluctuation detecting
block for outputting a fluctuation component (C|Vs]|) conformed to the voltage
amplitude fluctuation of the system voltage,

when a time constant set for noise removal is T1l, an arbitrarily set

cushioning time is T3, one sampling period is Ts, and X is a limiting value,
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del ay the addition signal by the one sanpling period

Ts to formthe del ayed signal, and subtract
the addition signal fromthe filter signal to
determi ne a fluctuation conponent, the first
theffliust Bad kodbridet 0 LRE: & @odecPerd Ordm sthe e%@%ukéé%‘&%% a low-pass
Wi th use of the conputing prograns to change

Filiere hatishd darnl Qudes T8 chatdwtelrisiiosr wprlow tide iconstet of T1, a

. fd f.luct.uation detecting block to a small val ue (i o
L b T R PR G Gt be SarmbrbE e = felay cizcui
for axlayEnaneinputitBd a€i@nk dajic endMshiip 1 Hey %iid&ﬁ'ﬁ[‘g WnieS\ttputting the

conmanct obt ai ned based on the fluctuation conponent
del?%f%g%}’dét &ﬁﬁ%@UPh@Ctgrp@Sistepq@j Glubhpgsitervean adder, and an

intppﬂe%h&é/aftiweidrmi%ﬂ g0, conponent (Cws) is one of

the positive and negative polarities when the
frequénciirst $urersyséepeytdimage subtsdlibRModtha@sn @n output signal
£ +RL gdet_erm’ ned rated freque.nc¥, or (ii) when
ot A8 dGI P That L 19 Feh POWNEr thCohiveFtareF dirg e aekrr igsisyand an output
siglRAWEf thB RKAGYN & W & i
’ obt ai ned basgdéj%lr%%? ﬁé a?lpuéz%ggﬁ% tcr)ﬁglglot‘r:%gl n(gﬁfe%%ez?,g tk})lf/} limiter,
det e¢hpmfidehatddshen posptt wegoal peEgatd Yempadrasnd ¥hefoutput signal
of tthl’(;'edfiauct uat i on cogponent (Ccos)_is other of the
pOst T3 “ahd negaPPVvE WyiFars iee8l wWien st he frequency of
the systiemyitager as1i@y &@Bugmslg}%lpélegﬁ% QLALPBY one sampling
rated frequency, and the second fluctuation
peri@dt Bet iang Ptk speht claisyeheigoabut ati ons with use of

th ' t h th
e, SATRALL D0, BLSRLRTR  orno oSO e oot signas

of tisetondakk UGt uak ih@ﬂiﬁiﬁt:l@&fiﬂg: HIREK 01 r8PBE} i MALYE NG the output
udgi ng that the power converter absorbs

. (tii) when
Slg”taﬁe"‘)r &het e pode? PutraEeor damedtiviot Hiffrreneactange
currgnt ,cQ tained based on the fluctuation
conponent ECI %gﬂ% %%/&dpglt &8¢ ﬁ’ﬁ&l%alfmé: positive or
negathargepotias icughOdnitlyet fldlCB Ui kPO BAHTPEOAIHovE&dV/SA) the First
is one of the positive and negative polarities when

iS O ,
ELUCEWREAPE ERlgREtARBI Plefe t6f 2 t¥é1systlem vol tage is smaller
than(f") %@ge}ﬂdﬁeeﬁréa[%ttﬁg pvowe!EIGCOr{ererter absorbs %hgav)active power

when judgi ng that "t ower  converter releasest
in aqo@zdencewpdwene Bnt aoc on tamt e-oninkid bhea 1Rt d 4@ GUFHEMuctuation
comrand obt aj ned based on the fluctuation conponent
CompPR§Ni5 1§ © Sy et IEEichEnd HEet thPosdsite we begatdyat Pelmrity of the

flucPABLhLt ¥ the fd at i onent.. (ClVs1) is .aqther .
“Cof the p%ngﬂi‘o{li ve gn‘g%égsa??gé’%ggﬁ%ﬁ%sﬁéé"%a@é pRRgtive polarities
when\ilet frgauangy iof uthe ofstdmevalystemsvaldlage thenl ApgedeteRfined rated

freqtltleﬂn\e/c mr?%ﬁterm ned rated value. Effects of the |

(ii) when judging that the power converter releases the active power
in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that the positive or negative polarity of the
fluctuation component (Cws) is other of the positive and negative polarities
when the frequency of the system voltage is larger than the predetermined rated
frequency, and

changes the cushioning time T3 of the limiter provided in the second
fluctuation detecting block to a small value

(1ii) when judging that the power converter absorbs the reactive power

in accordance with the reactive current command obtained based on the fluctuation
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[0064] According to the present invention, the system

stabilizing device does not m sconceive that the

frequency fluctuation due to the governor control of

the generator or the voltage anplitude fluctuation due
comfo@ne‘h\fR(&ﬂﬂéti@ETBM %e\égééﬂget gtglél glgg% Coornglgoéti%fe ”Hearity of the

generat or has been caused by a Toa FuCt uati on. R,
flucheatdpstaompshertti |(C2Vag dewineeof ahe Xl €i&e afPtricdBtive polarities
whesxﬁg%g}é§%pilizina c%ntrol, W t hout Lnterfering W th .

tHes GOV ETIToT RIS HEF BT Ghe AVRE B e Y9 i IRel Lpe BRR prirGAeternined
rated vdheeDraawi ngs detecting bl ock according to

Enbodi nent 1 of the present inven tion.

[ Fi gs{iv2(@pniiedgiey that shelparacteristie rehasts shonaigive power
in ERIRENSELL DO NEVELOTR when, d he Ll yctuation deLecting, ceuation
comgorink C| Vs conbly etk Ofy dhavitR8 p2ROW Mo delgHEI HAbLPI ity of the

detecting bl ock accordi ng to Enbodi nent 2 og t he
flu%éﬁ‘i CPPRABYEIE] GrVs!) is other JfRihgsposdftaye tapd4(egptiar polarities

neP PR @O EL SEL G Y showi.ng _conpensatin vef or ms _
e hen tJhteﬁ% Isatn%%bat | o%fsia%ei eCthg Og{r‘?o% lso#a’él%&\cl)@ﬁaﬁet%f pyedetermined
ratatavailiged. [Fig. 5] is acircuit

OOconfiguration drawi ng showing a fluctuation detecting

(0051 oc RPGEEST BPRYT 10! FERBOY FBRLPTESERT tingepEéeeris Fhwebove system
staﬂﬂl@ging device, whggégﬁ' G(a) to 6(d)] are

characteristic charts show ng conpensatin wavef orns

when thaeind amtstiabt 0hselet @oidisg rbh@ek , @heBEbOEHa¥RNY s8t cushioning

. maﬁ used. , [Fig. 7] is a circuit

EImecOnf (FGBIPRET TR ad%i BRY 18R mydatht éipbting Bybieppedre set in each
of thel PidtSYSd ABBhabE] &80 JE¥EEE ting blocks, [Fi 9 8]

Is acircuit configuration draw ng ghomnng t he

m cr &g ifd refjuiphedcand Fiuheushishedr sicabbhy i Widegs deadnC @er form

Lg. 9].is a circuit configuration drawi ng showi ng a

C°mp[ég%€le°rﬁ‘tsi Gha “fSFuef UEPER e PERTTHG BPock. |

[ Fi gcadi@] oS B r@kl Skl §£§ﬂfH9Egﬁ¥hbo5?(1%%mﬂﬁgbtsQf@“élgiﬁbutted to

conventional fluctuation detecting bl ock.
the fluctuation detecting block, with a time constant as Tl, to determine a

filter signal,

subtract the delayed signal from the filter signal to determine a
subtraction signal,

perform a limiting operation on the subtraction signal by the limiting
characteristics defined as * (X/T3)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, and

subtract the addition signal from the filter signal to determine a
fluctuation component,

the first fluctuation detecting block performs the computations with
use of the computing programs to

change the cushioning time T3 of the limiter provided in the first
fluctuation detecting block to a small value

(1) when judging that the power converter absorbs the active power
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[Figs. 11(a) to 11(c)] are characteristic charts
showi ng conpensati ng wavef orns when the conventi onal
fluctuation detecting bl ock was used. [ Fi gs.
12(a) to 12(c)] are characteristic charts show ng
in £QBREASAL It W@éﬁx’@c%@ﬂt EG&M&EQ@@Esed on the fluctuation
fluctuation detecting bl ock was used. Mode
com@ararw mgw@ut tsheleltaweitd ehat COH6}iAvaDEE rfe@étﬂ*&r [PpllAgity of the
1 ! pr esent i nvent| on wll be described in detail
uB%n‘éae&OBn VRGBT rettss of St e PhvEM PERtiFRbBRA MeARtive polarities
wheh @08 7frebugncyl o8 HOWSs @ thh Ut Uadd 98 sdet 8ot ERgh Bl DCke¥Ohined rated
according to Enbodi nent 1 of the present invention.
Erequineyd | @&t uati on detect | ng bI ock 70A has an
i nter he 1d.on n uni t Q_further ded . .
Lot e lbomERo Rl B Phe bPie BhhyeiaR= dileaer e Setive pover
in dokoekante v‘Elft(hV\fhel &biﬁlv@. ch-rent command obtRESed bRASed on the fluctuation
interference action inhibiting unit 100 will be mainly
COMPRIEEE| kfé‘ds miPyhde et agethadr the assitﬂi@semi meghgive polarity of the
flu%éuur%gag gorgeegtegél ugﬁl 8€ke|%%f 3% Eg lﬁel;gtl enaolarltles
wherma thlel ;ﬂreq@reyeo@twapswm beldagears Iatr@ér thbﬁ%&]pﬂeﬁet@&r&ned rated
enbodi nent, the fluctuation detecting block 70A is
fre‘ﬁﬁﬁlclyedaptdo the fluctuation detecting bl ock 42 of the
syst [ : :
deai ot P e o B sz gyl sons wich
use tdfe thptdomphtined weogwethawt interfering with the

governor control of the generator. [0069] The
i nf ercg‘ﬁﬁ%e ég?l SIENIRAFBY (HiRG ThPf H60lHELegnprovided in the second

fludthbeL LI RAEE: Bl Bk UdORELh 1Rl 96K,101, and a tine
constant changi ng bl ock 102. [0070] The frequency

Si gna(lllebyh%mdu@wq Lt tlad powecompyeneat absodfs thereactive power
in aéé%r%%%QgXlai tgk*rxlar%erc g_l}fgriigilren ué%n‘ﬁlggél Sg%eihﬁ%ldnﬂt,?greg%rrl%gc%luctuation

comdohdfit uatuven) CORPasEddt i060hatt REHAGELYE &UﬁéﬁlﬁmQQty of the
Infd is ob tanmed. [0071] The interference action
fluc]tHatjh%tholb?wtloll Vibdt elff’monesﬁothe} @dgveismmeloch @regehive polarities

h n Lon of th stem st i
" endev C@t%é@%héh%@& S‘% RY°% mevogot\?1 Srsmc?on Bba%s%rgﬁetermlned
ratedf véhe:,gener at or int erf ere Wi th each ot her.

Concret el the foll owi ng judgnment conditions (i) and

(ii) ¢ h‘é\/é‘x%‘“eéﬁd%%’tg BRRY, the Pe¥ahednvsrtehaef erRprekte reactive power
in aé&r}qglﬁéé)@&h(%l)e Pé&%t(lkré):uk§er¥£eécﬁma£d ol? ll'ijl%g%b S%Q%E tkh%luctuatlon
e e a

system st abi |1 zi ng action m st
compdaenic dCP0s ldndoy hietgovargonate ané |pals11ame| 6h mehat hee polarlty of the

gener ator interfere with each other.
fluctuation component (C|Vs|) is other of the positive and negative polarities
when the voltage amplitude of the systemvoltage is larger than the predetermined
rated value.

Effects of the invention

[0064] According to the present invention, the system stabilizing device does
not misconceive that the frequency fluctuation due to the governor control of
the generator or the voltage amplitude fluctuation due to AVR (automatic voltage
regulating) control of the generator has been caused by a load fluctuation.
Thus, the system stabilizing device can exercise optimal system stabilizing

control, without interfering with the governor control or AVR control.

Brief Description of the Drawings
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(i) The frequency of the frequency signal cos is

smal l er than a predeterm ned rated frequency, and the

fluctuation conponent Cw s has a negative value or is

negati ve. (ii) The frequency of the
[00ppquBigy &1 grmale asrdwstl asgRIgukbaion Beawihgdeh&FifigN8dr1uctuation
detrggied Ege uency, and the fluctuation conponent Co s

Ras ™ Podit PreCTEINTe torEnkodppent lvef YhgoFpgsent timeention.

fluct 50 (G S . ative value, the .

pover Mzcr:ﬂgnver(t Z;Tpg%q g?:% s(,;}t% ocg%égggﬁﬁgga%}{aﬁr\% %8\7\%?9’ compensating
wavekRies virn abei Verctustemt deoaveitg bl ekl odt EXHIASmEMITE. was used.

| f thﬁ,ifl ug]t ul%ti on, conEonent_ Ccos is of a positive '
val ue, ‘Che  powel TOWeFt errPEuntion: draéngaghovipg a fluctuation

det@d}:_tﬂn\gel_)mécwﬂﬁrngt be %BHYIﬁer&uﬁrgf]tthgomQQtl L&mRton.
this tinme. Dependi ng on the circult
conf i[gdfat i‘dR) thé (pbkiareviltaragtemiegat iohiatys afholiey compensating
e} ofrponent . Ccos nd the active power
wavé\ﬂgggl%mégn g}rlgre uézgg?%bonagfif%%w PR Bhemognett @r was used.
26 mEyipe IppeskteiAQit rmﬁig@maigﬂe@&aamgeshdﬁng Ml Se1uctuation
enhodi ment, however, an explanation will Dbe offered on
detqqrdng RIATHt PEFPIHAE thEmkpoieendcs | emsharergsent ofnvegtion.
[ 0073}, Fur e L interference action judgnent bl ock ,
101 315% %ﬂ't fsﬁlzgy ﬁ°rrg?d>c]or?§?acﬁ}aréﬁ%%rd’is 4 SPgRLT SHOYiRh cqmpensating
wavegpaine whiser ehd M utudgiiint deeswiihb 051 dcik) o PrEnbbiimdrt BN #€s used.
continues_for a predeterm ned set time. Wen a
pr edéf ¥ nf htd2 G reutt ernfdganpstion dravirnsionger tiangrid equipped
with BesyAIm JBidiN iEE 0§ qesiBL 10 2(C)) el apses after
outputting this tine constant changing signal H, the
i nt elfereldeinct icdmcplidgrermigidaatkn Mibwsh@PsolilBy the microgrid
equioug(pu‘}itkn of the tinme constant changing signal H
The™ readon Suiy SERR 53he 1 £t AT i%hangi ng signal His
out puiigedoafier, copti ' j ondi tion .
(i) or g((Ei i;ﬁ for the&%{rhggg? g%n@%é%&gé’iirg?%%é’%%ﬂggta fReventional
flucgpetirneAeieedfing Meddkuncti on due to noise or the like
IS ppeivenigﬂ ik%yado.i ng.so. .0074] In_the absence of .
the ti Mg constant™dITangi G TSP on Gapue tREErd M Efeventional
fluctmiaicheaenee iagth ey udgnment bl ock 101, the tine
const ant changi ng bl ock 102 maintains the tine
const&se - 12 @gttq’ Rl tHéd dmsweipasstéristér charas stueing compensating
h n f the ti onst ant changi ng signal H
U L e T oo PR T ALRE FarEhea et PO P daB e D B kised
101, [Hiyscant(apsio, 11 ke td iEcrast &ntstghangk-pg shbe Bfpensating
changes the tine constant of the |owpass filter 72 to
wavelorlisa et th8l senverdioaxhfplustuat ivendétestif@. block was used.
Whe t td t j consfant changing signal H
fromogﬁeeﬁtdgrl}%g?é%c%%ag ?orﬁ“ﬁeﬁglg??ent bl ock 101 is
[006&lt oppeddete thmeyonstanthe PaBgHY i RV ORK oh0i 11€HMr BSscrived in
det .thg?tlcrire constant of the | owpass filter 72 to T2,
etayly578rd Inprhediiengswel diher isveitéant he fl uct uati on
det eebbAfhdl0gk 70A was used as the fluctuation
detecting block 42 shown in Fig. 8 will be described
[006'Py rEeberlesiverst @ fFugsuatdpa)dettacP{r®) bl JdR0ME a Wi hh® o Embodiment
1 of 9ad sharel¥ i ncreases and_a stepped |oad current |L
begi Rs® T8 f T Edq8en TS akl ushedhtam dEFeEt ipgaPploghd0A has an
intedfe@EhEN 6 Yt S300ah1 15 @8 | |l o ; -
fluctuation (galglh%?cgnigﬁ%{lgag@sFﬁyﬁ%gd‘%é)d&uﬁongg? e fagpgation of
the fiacteatdonhdefewgnenciodd gnathas s riRcoveri ng
(i n%easitlrll%) .during the term TB follow ng the term TA
upon gover ol P EUiTERCe REERBWHI IR iR updp) 100 will be mainly

described, with the same parts as those in the fluctuation detecting block 70

being assigned the same numerals as in the fluctuation detecting block 70, and
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[0077] As shown in Fig. 2(c), a current conmand Irof

(fluctuation conponent Cos) of a positive value for

outputting an active power is outputted during the

termTA. During the term TB, the frequency signal cos
a adg 1E0EL 8A3H 0, ¢ SQ LQﬂgtR&%UJ.fem command ° r ef

(fluctuation conponent &Cos)-of a negati ve val ue for
[00&HIsortbi nigid kebadinane, poiveflust it pHtde@@cting block 70A is applied

During the term TA, the judgnment condition (i) or (ii)
to tBSefslugBTaﬁ%aPodettreaE%n%BH%g‘* RE thersySTED sspbili@ipg Heyice 20 shown
; nd r.eq . f e n sighal cos is
i R S e ] PR e B, ey pos oo ene
optigedpmiert wTtbsut $sntegairive wiThuse dgolerjardgermnbl of the generator.
[Ooegggndi hi o’?fbfgr’ré is fulfilled. . _007\3])_ The interference ,

ti 6RSj hte BEOLRR f@?lw{*ﬁat itth&0Q ihgs bABESHerence action

juddgzidan O THE kS h@ﬂa!anb| Wheiet B&jsscta"f“: ecﬂmiﬁgtﬂ%dkugwm

condition (i) is true continues for the predeterm ned
[0079ét fheefrequency sign¥henmstdel theefloensiainnh ehegtgien) Cos of the
fre Si gnal His outputted, the tine constant chang}é ng .

PFOEKk “tF1%cHanR tRBY S R dist ARtSTIRTEME PEW Pagydament block

1o1.fidy @Etgg%akgn@tﬁgﬁhh@t[ua\(ﬁbi%%omﬁ&fen%wp,l €he acl & Bufent command
T2. [0079] Wen the tine constant of the | ow pass

Treraf {9 to@Ea¥2edbhecones small in this manner, the val ue
bs V. of the fluctuatjo nent Cffis
R T TR RN e I —

the éabisal ytebMalziay LftibheoBtheVe Gkl SHbiCOMIMNde¥bOoboa(see Fig.
negati ve val ue, accordingly, the value (absolute
8) a%%t}%)goaﬁrmfecerw%n@cfcmah¢ pererdteorditesaseriwith each other.
As a t t-i,Qn. . [ nverter 26 t.hat
absor B e Lot e poaar ™ JERE P OREL @ R Ll fnave been
set goleineltoonbr aheantdgoant achtniionk QUt pwd tingibhet, it is judged
active power) of the generator is perfornmed, the
that iie YOO SEOATBTHY PRELCET FEe SOHEPN 5P He <yg dapice 20 and the
gove PhEWIdohZNY MRYLE & 2Rk Syd fAhi DL | %.%‘te@?eﬂﬁokﬁgh N&I& other.
i nterference between the governor control action an
t he &i)st Eime strehiuthgt PG akd iBgEaTtDeigiavad @d. smaller than a
éOOSQ The conpensating wavefornms in Figs. 2(a) to _
Predotaingd rateh £ Y e CHa PRE (tEF T RF B2 WiRB FORRRNaNG 4t s has a negative
valushay pkynégrigeased. |f the | oad sharply decreased, the
waveforms in Figs. 2(a) to 2(c) are waveforns whose
posi tie Ered fmegadrioye opotiar iftb@enwer eigreMlewseds larger than the
ab t he (gase O?f such a sharg decrease in the | oad, the o
Prede L uBRey bt FHelurEquent y "8 FHGTUAEd SN ComPaRYgeC ¢ RARS @ Positive
valué he nat gskiftieguency, and the fluctuati on conponent
Ccus is positive, during the term T TB. Thus, the
(0072 udghfe vhe cOndituie bie icohpererftut bisl Lecf a] 098t vihenuehethe power
' ition. (Li) is.thus ful fill as .when the
convi i Be e O P S e rEtiis Bovtn srrE AT Brde e gRe command
Trera BBhiHISt tige UNiE thA0s GhARNEESod BEmbd B CORSt 8N £0f JoRCtive value,
| ow-pass filter 72 to a smaller value, for exanple, a
the PORRE RopYerter 29 PERFC WhbeAIehER el VeoPRICAHNATR the gd¥dve current
ass . fi (A beconmes snall in this nmanner, the
Comm%/%gef %ﬁsgl{)%stegl\zl%rue) of the fluctuati on conponent
Ca) mepdetitef ed talesoibrcanEssFatdtion) tHabodiRE vWa) W negativity
(absol ute value) of the active current command Vd of a
of thokliuatvaticg genrensasrée Aglapd thiseasitdlvgerquglysdisgreing or releasing

actiéf'@l)f'%eogov;ebreconverter 26 may be opposite to those mentioned above. 1In
this embodiment, however, an explanation will be offered on the assumption that
the above actions are performed.

{0073] Further, the interference action judgment block 101 outputs a time
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current command Irefti is decreased. As a

result, the action of the power converter 26 that

rel eases the active power is inhibited. Thus, while

the governor control action (action of absorbing the

WY ).0 h ener atQr i erf.orne t he . .

on o R re) el (ARG e 8P 1F PRespdrggeition (1) or
(iistabirbeZongited t€r 2@ rie8etdtitiiRbd €dt tAfe NOWRSh BYr@determined time

i nterference between the governor control action and
(for ggamprgem 52 EbIlPRIFhERART H6n tekh TBeiprfdgantZ@) to 2(c)) elapses

|, JTRE ; | f uat i :

ot nG Bl bek BORsee e R b b W pgrence sction
judgqueas ritocknV@nisicops thhi cutfpluti €1 nabE athedeimeC tomgr dl-O€kanging signal

80A has an interference action inhibiting unit 200

further added to the configuration of the fluctuation

det eﬁ‘hb%agbﬁ%ysgqegbﬁwpbﬁ]stﬂ_ng:ch]agxgin signal H i-ghgécputted after

the interferencé action inhibiting unit 200 wll be
contrmibatiordes citichgddomeint hcdrive tsame ipavt Sidks fohoge pneddtermined set
timefisugﬁatﬁaEAeon det ecti n? bla‘?fk 80. bei ng ass,is%ned t he sanme

nuneral 8 a8°TH TRES PI GAUALT ot FetHctq Y 51 Gckegbl keaifgprevented
by didypdd.cate explanation being omitted. [0084] In this

enbodi nent, the fluctuation detecting block 80Ais
[0074pp| Lfed-heoak$rncel e tthattiioe dutsdent mjpabbbek sdi@nagf Htdugputted from

bilizin evice 20 s in Fig. 8, which is,
e B e B SR T Bereiac bn CanpBeR A5FaE dending block
102 théntfitnismahe Walmde covd dah@ut?2 isdtcelf efHeNPodaRst Bl ter 72 as such.
governor control of the generator. [0085] The
i nf efRrid€ RiaseaRe iathie timg) canstanzothangdngsignal H outputted from
ne kpterfer Lon.d t bl 01, and .
e R R T R kST st 8%, HobulSefe oo time constent
chanfjt egiaocy Bigrabn@as tREG frdecdhdtGhdadi @Re COVPPALALFLilter 72 to a
Ccos of the frequency signal cos are inputted to the
smalila¥ sfldrent® SCETBIE/] @dEMRHt o6l B2k 201. By integrating
the fhdetuabhon LOBRONRN -5}%0 | l
command i re%d [ sn%gbt al netcff.l O%@'?%Q%]}%:a%g?%grléﬁ%ie H from the
integ€e¢qamee] amdgreniudgmenk b204k j10d gies s whatdae rt Heheingy sbedRant changing
bl tg&e)g Lizin aglti on of the rFc%stem stabi li zing. device 20
ocksHY FPGiTE) Tha 1M GBI TOPLCOI G BRYT SRLER® (Roto 12-
[0079ENeESHfinsh Pl kY WL Er WnfshRACRnOtM@Etuation detecting block 70A was
Concretely, the follow ng judgnent conditions (i) and
used(39 Yhpaflechveni geteteat;ingf bixidkhé2 shbwhhien Fuglg@entll be described
conditions (i) a (ii). is met, it is judged that the
by r%’ges.eélr%es %bEi(ﬁg?SZi %ga)acFPi dfClof the syst em stabi | i zi ng
[0076EVi Weer2@n@ndbabheén T A8 088 Bk AGLESeLLodd@urrent 1, begins
generator interfere wth each other. (i) The
to fiewguedeylof ashehduneduenioy 8ignaltheofrdamesomldignhal has decreases

. redeterm ned rated freguenc and the fluctuation
oning o e CirEoRLEnS e S0 eaten 0P onL HELAT V8, borm T2, ana

the firkipheddies fRAUSBGY fcot BB {d @%@Q¥ir§g})g&ﬂinﬁc§leil§rm TB following
| arger than the predeterm ned rated frequencCy, and the

the teif FhatPBh IOBRPRATeRENT 2o §shaltown posiid-vé (el ue or
[0074]]3 pﬁsslshbxyr?'in Fig. 2(c), a current command I,.r (fluctuation component

Cws) of a positive value for outputting an active power is outputted during
the term TA. During the term TB, the frequency signal ws is increasing, so
that the current command I,.r (fluctuation component Cws) of a negative value
for absorbing the active power is outputted.

During the term TA, the judgment condition (i) or (ii) does not hold

true. During the term TB, on the other hand, the frequency of the frequency
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[0088] If the fluctuation conmponent Ccos is of a
negati ve val ue, the power converter 26 acts to absorb
the active power under the active current command
Irefd at this tine. If the fluctuation conponent Ccos
sigh&l Qf s aspasiltieyerntal 4 rhf POWRIencoNUEt & 260 8GLE1 4P component
rel ease the active power under the active current
Cw?cdﬁrrﬁﬁ%latlwﬁd_ éthuﬁhifs‘let Jpegment conditipepeindingiwifit hed.
(00§41 CUie HONIAULALL QD ; SRRV negativiLy, of
thlcra fTuctuati on con‘pgfr;ljéénrﬁlég sfe,nttabnjL c%hgha% t%\}ltegsptél\ﬂ%Flme constant
chaadiswrdiigngl Bwheekrast aig: eire @Re @ hiddika tROWRL t ILANMElik@rue continues
26 may be oelﬁosite to those nentioned above. In this
Mo &t AEHCT RBSR VIS, B4 expl anation will be offered on
the agsumptineldateiNec3NQYR, aELIONS; LQr ARd. 4
[ 0089] Further,e t he intcerfgre ce&ac?%éﬁgjgﬁ@%rﬁggt [EE?S(JETF constant
chapihgobiqnk $04 chesigeenihey tinereocohangi g Seghak-dgasshenit@r 72 to a

tate ere the judgnment condition (i) or (ii) is true
sma%lﬁﬁt i"ﬁ%\ges’_ $8Fae’b%“l§’cd}gt et HhED Fetfti ne. When a
[oopriedeineh rnledrid 8Bn{that SXAPLE-AsteiTkL PRI LRED small in this

the termTB in Figs. 4(a) to 4(c)) elapses after
manmgt ptitd vabud Hebscushl vriiuey ¢f ke chanthdtg osi git@bnént the detected

' rference actian judgnent bl ock 201 stops the _
alséo%tgga SI ﬁraao ’ Fﬁeig%:alﬁsﬁ]il%mal ﬁet(ia%éo%thrﬁqé?}]bégsfagﬂe ﬁc_:tlve current
comnERe YEasamafut ikBerausiLebAgh dd1Fe tRanaiRy Hsghdte Balue) of the

is outputted after continuation of the judgnment
CUrreFRdFeIAd( fec0i s (#g9repaeds he predeterm ned set tine

is that_t c ence. of | functi on due tq ngojse
or (RS TiRe T CEERI of BBt Ve fubety” P ERES absorbs the
actizbspncer @b idrebidshi ODhig, tWwhike AIMBNGONG SO HtrBl action (action

outputted fromthe interference action judgnment bl ock
of oypRULHIRE ThRs REERY HIFOrF e oEnBtRy SATL 1A toEk1 2 @2 Aaimedaj fe action of
absdrBend itHE é’@ﬂ%%& e-lzsﬁ§q;hel é@ﬁ ééa{gitlﬁgi dgéicseugg'is inhibited.
In the presence ov% the cushlioning tinme chiangl ng Si gnall
As npteaglhpud t edcdrfemehbe bt e | efi€poeemrlr @htrdd@RENdn and the system
. b}Lock 201t_?t?'%/‘ contrast, the cushioning tinme changi ng
Stabyl HEr D 3F LRGeS PE HF S¥G8REHmi ng time of the lim ter
(00882 t@nh& MBLhELt MR WEveiRmsCXRMLE, A foupth of . ?res nt the
When out putting of the cushioning tine changing s gn§
charhctenimptipne wheat ehé épahekagdlyi ionrpasgent £ thobdadhbriody decreased,

stopped, .the. cushioning.tinme changi ng bl ock 202 _
the FPRRES (ol STRNPAR| 1T |Hos6t “EREATI Y opRticirs,2nd negative

polak 009 wEeapaRsaktag wavef orns when the fluctuation
detecting bl ock 80A was used as the fluctuation

det ek ithg BReele4Bushmwvshianp Flegre8saniin the ldesicr tiedrequency of

reference to Fjgs. 4(a) to 4(c). 0092] When the _
the SEEAERRLTTY Rer VAL ey BLpaiad bbory ot th fluctustion
compBRH NS w01 § I s udderlyin@sns QWA +d1 F’f}g;sl,gglgé 'ju&clj]rﬁent condition

for

.. frequency signal ws decreases owng to a
(11) ffuciudditael-(a sharp increase in load) during the term
TA, ] e. ncy .signal..cos s r vering ,
[008%fn0%%3%%®i({@1%%§5 O%Qﬁletlt er Lﬁ#@sft&ﬁso%&%é?{%g SYFEre Judgment
condifpizih gOV@kNGdt,CORé laker B <5ROWMELE Bn Fiinglibﬂ'!(ibog- un{toﬁ?@@]changes the
. As shown in Fig. 4(c), a current command 'ref
time copfeitfaf GRedGfpBRehE i tevs)2 6 aasirddierivpdugaligs ekgmple, a tenth
of TPUtputting an active power is outputted during the
term TA. During the term TB, the frequency signal cos
(0082} [Wlzmeslss RgmeSaorsitaht tT2eo £ Wheeldw-@aBBBIIA tEY {72 becomes small in
~ (fluctuation conmponent C co s) of a negative value for
this ﬁﬁ@?ﬂrbitﬁ]ﬁ iapae dg‘gpq@tﬁm@épei sf bl plirttadtion component Cw s detected
' t er ' ition, (i r (i,
=1o0 Qe TRt & 0 oo e N E MBS fofl eBF iseibe cmmrent
commdyanUq otfhee pbs eguencylwd, dbeddiagueneye Saghdl (ab861ite value) of the
smal l er than the rated frequency, and the fluctuation
conponent Ccos is negative. ?bus, the judgnent
condition (i) is fulfilled. [0094] The interference
action judgnment block 201 outputs the cushioning tine



When the cushioning tinme changing signal his

out putted, the cushioning tinme changi ng bl ock 201

changes the cushioning tine of the limter 82 to a

smal l er value, for exanple, a fourth of T3. [0095]
cur Ve cbiRarcSRi ONisNgedddiB@f the limter 82 becones

small in this manner, the val ue (absol ute val ue) of

t he fAsuétIgAYlen Conponemt ocOls detectedvalter Decbaeseleases the
ath%al vee%(ljlrsr é%tubclg?m\éﬁ by (359’8 o eaég‘lﬁ%re Al ﬁ%gtml action (action
of a:cs@abdm_mgdhyé adtlereV pbks) (absmeuégné&ﬁltHg)l§E>eEf@rn@Hr rtﬁ'ﬁat action of

conmand Irefd is decreased. As a result, the
releasingnths 2EhvBABer Eynver ﬁmt%stmmbs@rdbsmm@o is inhibited.

0 e whi |

e T e e ok f bk Bk Bfen L pr iy P ol V2 B er ohe svetem
stalgflitheg genevatam be perfeacsed, the action of absorbing

the active pomer by the system stabilizing device 20

i s i MAPBIRRPE As noted here, interference between the
oodqVersRgr CoN Sy St billzin
o et et L0t 2 O o Bk Ao By % o smpodinent
2 ofpgef mramentnifiegsiod( arhto fAAQe}ustephesemdcttihe block 80A has an

. Earacterlstlcs when the | oad sharply increased. If

ANt ET PG 2 S E PR BALBAT 4006t WREPEF Gidiedite Higsonfiguration of
the ‘kﬁ@q&tﬁﬁlﬂ)ﬁca{eﬁﬁlﬂ@vﬁo‘%ﬁcwo WhRse PrP%*lb' Vg and negative

pol arities were reversed I'n“t he case of such

a shﬁhpS(kabﬁeastﬁnﬁeremmaIaaadQntﬂmhlthxngennytcﬁbothfnl be mainly

ency % nal cos is |larger than the rated
guensy” g%dsﬁnﬁep?ﬁfc?ﬁ&f‘gﬁﬁ Coohénttuatdsn jdgtecting block 80

be ing0d dilgMed t@@rédﬁ@ LR rhes 0sTH, tﬂ@%.&uct‘idh@ubi’i%@g{lng block 80, and
condition (ii) is fulfilled. [0097] Wen the judgnent
a dupbheRtS 6HPEaTatics bhing Pudftdd.ed, as when tI1e j udgnent
nditi (i he nterfere e acti
toodi b s e B e g eh e ORGP R P 2 Pnds appiicd
to t}he ﬁlﬁcﬁfuaﬁZoﬁ Ge8e Sty WIockad 18t thelsy8XaiBLSri 13 2 891BvOEe 20 shown
[ 0098] When the cushioning time T3 of the [Tmter
in F82 Fe c ez $ﬁmﬁqslgne@iﬂOSontnutethetﬂmgCV@éuman(ammgdnuhe<:ws as the
f 0 nent Cbos detecte
OPthg%:grg%%@s%PF ol ¢ o) tet%gtgk% WltrEF &° P8BSt & Eeo)df %?e generator.
[008bhe 7ot |1méeﬁeﬁdeelttﬂﬁlﬂﬂﬁhﬂib1Vdn@furﬁth@0 thbYearVaht&sference action
accordin the val ue (absolute value) of the current
Judg %?ﬁré’ﬂracl% By pac oae&Ué%%rdmg time changiwg #lpelsA%2: t he
ti onvert 26 that rel eases the
Lo0e e e M IS 8L 4 TH o8 Bt igF Coe of ene
freqeentyr 6k g@lt iwod a(r&Ctmpﬁ;rtt@f:l ﬁb&@ébirﬂgar{fgﬁel%‘et |a\£€1&0\ﬁﬁﬁ%ment block
of the generator is performed, the action of releasing
201. tﬁ‘é nEepvat Fuwehe Fluqthetigs cemmaneabid® 2i Alge devitecRorent comnand
Irera 1iS bPHA{HIdeED. As noted here, interference between the
governor control action and the system stabili zing
(008t | Bre éatﬁﬂf@rpneevante@u jEdpoditnehdck320 0088 efFiwgetiter the system
uctugtlon det ecting, bl ock BOB accordin

=eab B o nri®S BF tRoo B SeeAE TGRS GIF ViR © (568 Fis. 6) and the

govefddiCtyatiqan a@%i&?tdfnghglgc&llérgwgor?r rl%%el:f@r 975‘&'1 géé.rc@;t Lo,
of the fluctuation detecting block BOA shown in Fig.

3, b%ﬁn0¢ﬁt®ﬁuvchh¢rﬁQlQQWMnmnsu@yméntuwundlonsnxﬁ:1Iaad (ii) have been
Setangteg;g{gpce ﬁ%hlogﬁl ment bl.ock 201 and the
CusHi oAt Nyt EHANGTHY 6POUIE1005 HAvarhédh Addiefy el +s Judged

that the system stabilizing action of the system stabilizing device 20 and the

descfrlge

governor control action of the generator interfere with each other.
(1) The frequency of the frequency signal ws is smaller than a

predetermined rated frequency, and the fluctuation component Cw s has a negative
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[0100] The interference action judgnent bl ock 201 has
a judgnent bl ock201a, a nultiplier 201b, an adder 20lc,
alimter 201d, and a delay circuit 20le. [0101] The
j udgnent bl ock 201a has the aforenmenti oned judgnent
It ty.and (ii) set therein and, when either
V""l‘géf)%tqh‘téé ?‘{e%gﬂ%;% conditions (i) and (ii) is fulfilled,
out putis) t MeecasdthRACNG 4 ithe Shafghdd SGERRlw H. 1 SIBESr than the
the nultiplier 201b, the adder 201c, the limter 201d,
predafdriRe et ey fissaney 2okt iref fusithe bifer eimegnett fig s has a positive
valddiBet 1 Ophost beycushi oning tinme changing signal h
outputted fromthe interference action judgnent bl ock
(008801 itfcrisagescwhddiohheonpaasage Of itsi 68.a h0dH2veThLIue, the power
COH@ughi%giQ%a}ine changi ng bl ock 202 has a subtracter
5028 “GnAddEP 2RFIP° RSP hivei Bvies rudendthe 2piye @wFent command
Ireral@S 81 'tﬁ%e-.r?’ @dha A, a-lgi./oﬁ éo?n#)okgﬁ%lmns is of a pgsitive value,
Upon recei pt of the cushioning tine changi hg S|gH%1 h,
the peiercemtviesntngotdate toheaigeng thk ackiPdBogsmdnddd yhe active current
nges the cushioning time, which is set in the
cmm%?ﬁi%%? %E?j?FoE%W%'to T3/ 4. Wien the cushioning tine
changepghaingnal the ics rB@it EEELINETL B8}, PR ?oslﬁﬁlity or negativity
cushi oning time changing bl ock 202 gradually returns
of thélecistannmymponent Gisc handstisetctive hewds abi@biBg or releasing
- 03] . Conpensat i ng wavef or ms when
aCtlIOE??ag}g%/éP &r’r%ﬁ;g ggﬁé%ef I %J%f“ ﬁg%eo??pgétlg%ttf’n B taeped above.  In
thiswadou sechtashdwerelr|, Watdiah bas: det @ahi Bigo PHaek ARt OMhnption that
in Fig. 8 are shown in Figs. 6(a) to 6(d). [0104]If
the pReve 58 dERl Pekiramg8s as shown in Fig. 6(a), the
shi.oni ' when  fr. T3 t.o T3/4.0r from .
[OOS?%/4F§%?H%%,§E%%§ a gf%ggg?géhﬁﬁﬁggb??P%é%ﬁﬁ%%%1§§t§$ﬁﬁﬁfu5hl°nlng
timej ¢haffiggng G(ighal h when a stASe nated tabBoyaigrehe St NY) or (ii)
ime set inthe limter 82 gradually decreases, and

. Tl
18 USRI BTRILPY & RESIFEPENINGS $9tat inedv IFRe® ¢ BEPIRYFERIRRA time (for

tden idsthy $ e mcan be ven
examQErrbodirrent 4 Olog?ﬁﬁﬁgEﬁ%ﬁgﬁﬁﬁﬁiggiQEégé?dgggﬁgkgglapsesEﬁter

outpaigve, thhe dushitmbtd cnmeletteotimy shhagksh,70hc BOArfeBOBe action
. g aﬂﬁ:gﬂphggggtg the fluctuation detecting bl ock 42 of .
JRCOPHE ByStiem sCaBPT T2 Ry TRV I8 PothhiGHANT I PP giirg, changing signal
nh. However, the fluctuation detectingbl ocks 70A, 80A, BOB

can be applied to the fluctuation detecting bl ock 45.

[ 010@e 19rseppihyi Frp cdrhibhied bine omergengctiiongl blizckeputted after
cone 81 0 s, P08 S SghAh FLBELAIEH DR, D) Bt BgeiReeminea e
time iBgShea@heloctherafr emeabl A0RY 16k hudRE nblikd ordhe 198 ilsbrevented

the interference action judgnment blocks 101, 201 as

by deipdghtnt conditions for judgi ng whether the system

[009(??1tntate?[|rn:c %I?éeg%s%ﬁctegggﬁgcra]%utsgleorg.%\éegirr}l%rch%%gglrlglsiggat\ll gr!)utputted from
the interference action judgment block 201, the cushioning time changing block
202 maintains the time constant T3 set in the limiter 82 as such.

In the presence of the cushioning time changing signal h outputted
from the interference action judgment block 201, by contrast, the cushioning
time changing block 201 changes the cushioning time of the limiter 82 to a smaller
value, for example, a fourth of T3.

When outputting of the cushioning time changing signal h from the

interference action judgment block 201 is stopped, the cushioning time changing

block 202 returns the cushioning time of the limiter 82 to T3.
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ot her: (iii1) The value of the voltage
anplitude I'Vs 1 is smaller than a predeterm ned rated
val ue, and the fluctuation conmponent Cl Vsl of the

vol tage anplitude Ills' has a negative value or is

[OOFﬂqgatCBMSensating_wavefo£1ﬁ§lkh%§%h¥a%llﬁ%t8 tj%ognre%irtl}eligelec%érgtbéack 80A was

anplitude 'Vs' "is larger than the predeée
used/gb udie Aherttuaeibh uetteatirgnbrorpenaitowt Ms Fi9f st BEL1 be described
by Malta e %g‘pgjtudg I'Vs' has a positive value or is
post t1ve.” “1TT0711 f*2 AéK1 uct uation component O Vsl
[00923 Ofihén REGatdate sNALUS, iﬁJl%aQQéN%dCé)%\éS&%&I 1681 36EPeiO1, pegins
absorb the reactive power under the reactive cur rent
to fdermuddentef tas abowrhiis Figwed (4f, tthe fildibHed i98nal ws decreases
. CO t Vsl is of a positive value, the power
ouirgolNArERY SuthepkTed p SBER drehEr oAb oot BRATS Ghadesn T, and
the ff&quéﬁ@ﬁhiyﬁlcgrsrﬁ‘ie&ﬁww;i_rlllc,frgaginé)h& iy e term 1B following
Dependi ng on the circuit configuration, the positivity
the sprmddatPh t9pVERpRfdontFefat Bensmmponenti@.Vaky) and t he
009kfaAChL L@ soybiing or releasing action of the
[ pgvver csor?gg\r/%rF Qgti n%:))/ gae “BppoY £ 8““?‘%“% Fﬁﬁéél}ﬂrﬂﬁﬂa&ﬁ%‘&l component
Cowsplave.pdshtivd Sra@ 0B otirMBiput) ONE \LEr ac@inreeﬁcgjleqn al 1 QR putted during

will be offered on the assunption that t
the ¢y &2neRbF bredhactéomEBartdepbrdavened.sigh8108% {Ehéncreasing, so

hatl 1.8 C ti ' nt blocks 101, 201 output
c atcﬂ‘taenéﬁg%%gi €°r¥§1%§dﬁle%9€ﬁ4§u%tls%“af%mwﬁé Th8) Phdyrenttive value
for glmdbtinonthd kckivs powe) isSotitpiecteant i nues for a
predeterm ned set tine. Once the changi ng
si gratsdne tie SPER dir pihta deiomene cansigien (B) cek$il0@oes not hold
true20Bue g8etthe tt-ﬁf}% GORS abhe d es cushi ani
tine i'I\Egan t her eby naking it p%sgliagﬁ’e tih% g%eec%eeﬁ ytqr%gthe frequency
signahteey ﬁermdeebei_hmjaeﬁhet h&t@p‘fﬁé@@nc?Q@nﬁO{heﬁ@@ﬁ@ha@_ﬂgn component
cos iRe system stabilizing action. 4‘01'09] That is, while
“° fie" BR EBnt TGRS of tithevgBIaatALtaeRi b oF friciidaed ng
[0094]he gReNeltat et rMld 298 bni 2B HO8 TRG 24186, %tteoc%_eoéushioning time
absorbing the reactive power by the systemstabilizing
changjagisdégnabh when ah¢ bt atedvheWhithe j tdigmeiRondnt 1ol (i0fistti@e continues
n r._(action, of.decreasing the generator voltage)
for 1191% Eé%egcreﬁéa?eé hseetagf"l‘edn of releasing the reactive
powemehtht e say6h 819 Str2inaha i H10212QutSutted, th hioni
. inhibited. Thus, interfer enge (Se?%y/eent ﬁeA{I/ cont rc?l © cushioning
time ghanoipe Pdgsk e/l shabids Hiengpshdphbry thre bltipr bireitieed2 to a smaller
Value[,O}gp]e)%gggg,i ents. dy & ggpti oned above can al so be
realized Dy performng cofputations using conputing ,
[0095pr ogrh_anmhé S:Ofsh!l\ﬁﬁ&?g RSt tﬂﬂi@{gi@:@mgt&rcoméggﬂg-ﬂl Thatis manner,
is, wth the enbodi nents utilizing software, the
the vallugcialhae} e wetued ifrige Sl oekuazdpn campdrent Gnss detaicedd asso becomes
11COLPYLL NG RN OO, r | ncorporated into (set
e n) a comput er l%? %és:og&/tg%gfﬁ% ﬁje o%o{r;r}g%taf:%bver)%@ﬁiﬁsf?%‘}and vd of
a negEiveorTuAg anecesisyly, CABRUL & i(@Rso ek wahae f bEGhH @b 8&nt command
I detecting block 70A. [0112] Wth the fluctuation
refd ﬂ%.td@.{?trf %l ock 70A accordi ng to the enmbodiments
uti hszi ngs89tf valLoctng 18! b?ewpggearéotnr\]rn? e 26
operations or conputations are per?or ed y C€o
activprpgreanmss {r0lib3téd) Thest whels anst dterhorS&dntfr@l LHiS8 (action
fo ge val , and the tinme constant T2 determ ned for
ob oUtRIYYRY ife 2FF TR GYFON Cdethec rRAT Atiofel mper Seimeidn glireaction of

absorBHPYhe Nttive power by the system stabilizing device 20 is inhibited.

l'lﬁ‘fi IAﬁiasorbs the

As noted here, interference between the governor control action and the system
stabilizing action can be prevented.

[0096] The compensating waveforms in Figs. 4(a) to 4(c) represent the
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progranms. [0114](2) After conpletion of the above

settings, the fluctuation detecting bl ock 70A perforns

conputations with the use of the conputing prograns to

(2-1) carry out the first order lag filtering of the
chaspgfregil st igruitieadk Heol deldeshialr ULy ittdrie@Bedlet @€ LhO0odd Sd6p1y decreased,
theMtReLNe L ;EE constant as Ti, to determne a first '

f19°FeP™8 ghaltgs: 4(a) to (g ayp waypforurhesfepps¥isie and negative
pol@frdeks| w&r-d irbiexdddg of the signal inputted to the

fluctuation detecting block, with the tinme constant as

T2, tl® deeerafienef aswdcenshdrpl tierresisgnal ,thantbad, the frequency of
the%%- 3L)lenscubt.raqL the second filter signal fromthe first

i PEET 4 GTAP - 15 dEterAthée e the ettt ferruesaponafthe fluctuation

com;Echb315]C &H ri_tshﬁésitﬁ%‘? r(ﬂir‘ig tt(i’let {@rmCQquEﬂé,ogﬁe #%Idﬁrgent condition
..the conputing prograns, the tine constant T2 of the
(ll’fiﬁsstfuﬁll}é?ﬂati on detecting block (42) is changed to a

[ . 1) when it _is jud that the .
[Oomy h)é%h\}}glj Pery ts%orngé t% TSN tlﬁ/iéh‘ifo%%lrfqiﬂeddc%%%%fh% judgment
condittibnt(i¢ Bacheve thdr it repdAvRNsLQbthai ed; b gnon ZBB%hanges the

fluctuation conponent (Ccos), by detecting that the
CushiOaF 1Y \Feme o EgatlitéteoBarta ¢ wialine vieluet fari ommple, a tenth of
r3. conponent (Ccos) is one of the positive and negative
polarities when the frequency of the systemvoltage is
[00%8a| Ween tthancasipreded erimened ofatred 1f h £€81€B8 Ybe@hes small in this

nSei i) when it is judged that the power converter
mannegy dhseife (2hIGLES prvier) iof Hhec B ekivesion thmpdreent Co s detected

alsoaﬁéd.dfr@scé«fﬁarl@_r)t &marnd, 0bL é’] 9 tge i

fluctuation co?rponent (eCco% ?g%sgoq?i‘gge‘érllure} Yhipeagive current

commzpd Vidj sfea grospne et ivedupobatcdidingfy t BRe faliGé Uabk®Tute value) of the
onent . (Ows).is the other of the positive and

C“”%‘ggg IUa Doireri 15 SSWARHYhe frequency of the system

vol tage ksshid,gehe thanohher RRLEIRLEL r@cﬂl‘%%r]&@x! %% that releases the

frequency. [0116] Al so, according to the conmputations
actiyginnyerhes donpbitesy prlogr ansile hiee tyoversensbantol2cofon (action
f.irst, fluctuation detecting bl ock (45) is changed
of a%%ﬁcgﬂslﬁa%}}e \?%Fb‘ée power) of %he i P?yawe%sil%erifgrin%g fe action of

relebdialy the spoies foRBYedt @he BRSPS thHE 1836t &é@c@oy@"isgﬂlhibited.
accordance with the reactive current comrand obtal ne
As nqfeddiersn Ie rEPIRTASARS toieen dSOITNetn¢:CEYB LYol Bytion and the system

tapPELAGE g stha e positive or negative polarity of
e t he f%uct Jati%%”:%n‘%éﬁ‘é% tfc 1vs | ) is one of the

posignbedimérck segati ve polarities when the voltage
nplitude of the systemvoltage is smaller than a
[009%r edd@ernt s f £Lugtyafiige, degecting block 80B g¢gdrdihertoi Ambodiment
3 of Ithd HAO&d ! hate e POVRS converter rel eases t
reac?i ve povvereljli n gcc\(lﬁl gngguc\%iu?ﬁl? ge?%%\% nlgvgfﬁﬁ? BQRthas the
configywraieh olit dhnedubasad oanddRetitdiot vat isdR SURONEMHig. 3, but in

. (ClV51), by detecting that the positive or negative
Whlc*bgfl‘%ﬁ%irc"b%/ 3PAe e PR LT O ec G RBRENYCRYSION §edareat block 201

ana Oeheteoloniie. PAR thify AN HREgALY S, RO ALLYT 65, uhen L he
vol t age Ogrlrpﬁi tude of % € sy(g%g%oéoﬁl%%g%efg Toéirl\ég?dt han
[010Glhe Threaiderefaiered aatienh yadgment block 201 has a judgment block 201a,

a multiplier 201lb, an adder 20lc, a limiter 201d, and a delay circuit 20le.
[0101] The judgment block 20la has the aforementioned judgment conditions
(1) and (ii) set therein and, when either of the reaction conditions (i) and
(ii) is fulfilled, outputs the cushioning time changing signal h.

Since the multiplier 201b, the adder 201c, the limiter 201d, and the

delaycircuit 20le performan integrating function, the cushioning time changing
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[0117] The above Enbodi nents 2, 3, 4 can also be
realized by perform ng conputations using conputing
progranms (software) preset in a conputer. [0118] That
is, with the enbodi nents utilizing software, the

sigiﬁellluﬁt&&bh@f‘ecﬂ@f&@ﬁtﬂﬂégiMé}QK§er§QAacﬁ% mRft block 201 increases
~constructed as conputing progranms (software)
with fd6r paysagedof ntige(set in) a conputer as hardware, the
nput.in tograns. f or, per.forimng_necessar
Lo e RSP B b (e Tan® 400 883 iviracke= gae, an accer
202180Bnd mOLLLY 1 WES 2oL BE 2DhaLbHaALON deleerd bR ab! 1aekss /A0AL therein.
BOB according to the enbodiments utilizing software,
t he fUBPIGRFRGPaCTt Hifeti ioperat it shargicenpumat ironthe cushioning

il c i rograns. [0120](1) The o

oGRS RELLCETE. ORGS0 BEORLAT SANRMLA IS wmscn 5o s

in theblimiaer (82, SetorcaShicond g twhen dids clibei ONQgS@iMRl EMGhging signal
. period Ts, and the limting value X are set in the

D1 B JEFRY S 85Y iRt [ B2 EPEiTonAng dime gipnei o Plefk t29@ gradually

ret FRQVELS BLIH RIS ng LlGel 'MEH%%]QQEW 86 E?&' d,06Ks é?ﬁwm to T3.
BOB perform conputations with the use o The conput ng
(0103 ogFammertseting waveformsehth tharbyveutent hendd £ BictaBdEdn detecting

tering of the_ input signal inputted to the

| il
o100 08 Wb et e LR DRBERS™ SPERCHRG b ark 69 PaAtimgis. 8 are

showhl int@iq@det erdyi ne @ (§jlter signal, (2-2)
subtract the delayed signal fromthe filter signal to
[010dét el i the dosdbiuddeniprehsingemlas §20v8) ipeFfmr Mi(a), the cushioning
ti 0 n signal by use

cind LS LO0REIALLOR 90 LUF SUOLLECULPD 5 9080 DY 955 s crnce
in a@8Lef,MaBesigowd Aht r8d gRAky . (2-4) add the limt signal

and the del ayed signal to determ ne an addition

si gnAp noted above, i Bpshidrdpgt ieeaskli tinophsilgnatehy2 gradually
decrggg%s;?gggh%‘%rp%rrgggal-ﬁ% gsgcgv%rrrsn, tshoe tgggvaedvgglsgyiendfluence on other
instruments’ or the system can be prevented.

Embodiment 4

[0105] In Embodiments 1 to 3 described above, the fluctuation detecting blocks
707, 80A, 80B are applied to the fluctuation detecting block 42 of the system
stabilizingdevice 20 shown inFig. 8. However, the fluctuation detectingblocks
70A, 80A, 80B can be applied to the fluctuation detecting block 45.
[0106] In applying the fluctuation detecting blocks 70A, 80A, 80B to the
fluctuation detecting block 45, the following judgment conditions (iii) and
(iv), instead of the aforementioned (i) and (ii) , are set in the interference
action judgment blocks 101, 201 as judgment conditions for judging whether the
system stabilizing action and the governor control action interfere with each
other:

(iii) The value of the voltage amplitude |Vs| is smaller than a
predetermined rated value, and the fluctuation component C|Vs| of the voltage
amplitude |Vs| has a negative value or is negative.

(iv) The value of the voltage amplitude |Vs| is larger than the

predetermined rated value, and the fluctuation component C|Vs| of the voltage

amplitude |Vs| has a positive value or is positive.
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(2-6) subtract the addition signal fromthe filter
signal to determne a fluctuation conponent. [0122]
Further, according to the conputations using the
—— - —-CORputing--prograns, the-cushioni-ng-tinme-T3 of -the
[0107M tey tpé Quldeshdibnt ddndohest clivbctidald amate6d MABue, the power
bl ock (42) is changed to a small val ue (1)
CONYipI R T 46 3¢ s tecRRe@ TP Yae repet boviaves onder the redfdrbsur pent command
o 2GLIE roi Wth the acti current ...
Frerg o g O nedaﬁeggg‘gg{)hﬁa%tl#é Fae el?%t‘ls'oyﬁﬁclosnﬁ%naeﬁ?snlve value,
the (fone), cdiyeded el figrd batrdibas®adiet tattOve RRFaE Ber the reactive
olarity of the fluctuation conponent (Cws) is one of
CurtHg BN &rean@tnblyt itdBepol ariti es when the
frequeneyqofs thendystem 1% 1 ; ? i v
pr edgjtaegr m negd rated fr eqﬁgﬁ%?)?&%%a%ﬁmltkg pots ?ﬁlac\%h%rn negativity
of the filgcjusdiged cotpadnane |gowweand tiny esdcet ve pbeasasorbéng or releasing
tacti % ower in accordance with the active current
act by BYEF ST EA5¥ 28T HhRe PPRRYTGAL DR npRfertped above.  In
thid %c)c}im@ﬁt,dﬁgﬁ@&érngaﬁ Q%latnlagi@r?§hii ¥E cPE NROA! LNE assumption that
polarity of the fluctuation conmponent (Cws) Is the
the giege-nfnttiheepoxittipue anedpaetatede pol arities when the
equency. of . the systemyvo] tage is | arger than the _ ,
10 R P PP A By OHREE o 3P T APRbOs et te sianais
H, H #hddg LapUrattae ?ﬁgrﬂﬁnt:rt%nQQM (g PEPYEBMBLs AR continues
cushioning time T3 of t h

' _ he limter provided in the
for 4 pyedgtegrined ise dérecting bl ock (45) is changed to a

snal | I . . iij).when it js judged that

The RavarESRIRTEE SHBROY PRES iker Foa pOkor T s blocks 102,
202 abenfdlane & iwetdorsttent @aCikY €nh6 WukBNéniGQMBRATOPL-AERES, making it

based on the fluctuation conponent (ClV51), by '
possgetectd RECTaR&t thhd nposianoree dietegatthe eaqysiraes topnpfol action and

the 9€edd lg%gué%iz%acggp%ent (C[Vs 1) is one of the
n

positive an egative polarities when the voltage
[o1020pl rhadespfwine thesherncynt iAger ithe YFAELS&Tort N@Ftidn of increasing
redeterm ned rated val ue, iv) when it

. or . ( .
the §9TaGgea Ot Hee )t R PRBYRISEortPeracst or ef ekgesbirfethe reactive pover
by theagidrLs Mﬁi%ﬂn@%@&gé%eiw Jfr{%iuﬂ@ec!.eaﬁﬁj!lveetﬁgrp{\ff{ngontrol of
command obt ai ned based on the fluctuation conponent
the galafBtpr rtdet ext Hagrddsahgtite pasirbiive veltaggatisigeerformed, the

.polarity of the fluctuation conponent (ClV51) is the ‘
aCtlgPh‘%{ r%]}/eatsﬁégp e ARPIHEGRY FBe pae g tit88 Rt dryice 20 is
inhiwtécﬁgeT@mlﬂn&aggepJnae%%uﬁ?!éJ@@M&ﬂgﬁoi Snd ’?Hetgsﬁfesttegggabilizing

the predeterm ned rated value. Description o
actiponesrabs pEv24fEedPower system 2 Circuit breaker 10

i stribut.ion system 11 Di spersed generation plant
[OllE)!I Embodlments ¥L, g mentionecgJ above can also be realized by performing

computations using computing programs (software) preset in a computer.
[0111] That is, with the embodiments utilizing software, the fluctuation
detecting block 70A can be constructed as computing programs (software)
incorporated into (set in) a computer as hardware, the computing programs for
performing necessary computations for the fluctuation detecting block 70A.
[0112] With the fluctuation detecting block 70A according to the embodiments
utilizing software, the following arithmetic operations or computations are
performed by computing programs:

[0113] (1) The time constant T1 set for noise removal, and the time constant

T2 determined for setting the fluctuation detection time are set in the computing
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12 Load 20 System stabilizing device 21 Self-contained
control unit 22 Interconnected control unit 23
Change-over switch 24 Current control unit 25 PW

—rodul-at or-26-Power. convert-er—27-Di-rect-current
proggg&ging unit 28 Current detector 29 Voltage detector

O Current detector
[0114] (2) After completion of the above settings, the fluctuation detecting

block 70A performs computations with the use of the computing programs to

(2-1) carry out the first order lag filtering of the signal inputted
to the fluctuation detecting block, with the time constant as T1l, to determine
a first filter signal,

(2-2) carry out the first order lag filtering of the signal inputted
to the fluctuation detecting block, with the time constant as T2, to determine
a second filter signal, and

(2-3) subtract the second filter signal from the first filter signal
to determine a fluctuation component.

[0115] Further, according to the computations using the computing programs,
the time constant T2 of the first fluctuation detecting block (42) is changed
to a small value

(1) when it is judged that the power converter absorbs the active power
in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that the positive or negative polarity of the
fluctuation component (Cws) is one of the positive and negative polarities
when the frequency of the system voltage is smaller than a predetermined rated
frequency, or

(11) when it is judged that the power converter releases the active
power in accordance with the active current command obtained based on the
fluctuationcomponent(Cnos),bydetectingthatthepositiveornegativepolarity
of the fluctuation component (Cws) is the other of the positive and negative
polarities when the frequency of the system voltage is larger than the
predetermined rated frequency.

[0116] Also, according to the computations using the computing programs, the
time constant T2 of the first fluctuation detecting block (45) is changed to
a small wvalue

(iii) when it is judged that the power converter absorbs the reactive
power in accordance with the reactive current command obtained based on the
fluctuation component (C|Vs|), by detecting that the positive or negative
polarityofthefluctuationcomponent(CIVSI)isoneofthepositiveandrm@ative
polarities when the voltage amplitude of the system voltage is smaller than

a predetermined rated value, or
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40 Zero-crossing detecting unit 41 Frequency detecting
unit 42 Fluctuation detecting unit 43 Integrator 44
Vol tage anplitude detecting unit 45 Fluctuation
detecting unit 46 Proportional computing unit 50 PLL

Ci I cufilv) 6kheddi t h8NSic8t8Bhab lonebFwadbid AL &L, @gl%é%%s %ﬂ& reactive
Current control unit 65 dq inverse transforner , 7
p0w$qlﬁyta%ﬁqqgﬁng%qwggpitﬁp Feaeckive current command obtained based on the

fluctuation component (C|Vs|), by detecting that the positive or negative
polarity of the fluctuation component (C|Vs|) is the other of the positive and
negative polarities when the voltage amplitude of the system voltage is larger
than the predetermined rated value.
[0117] The above Embodiments 2, 3, 4 can also be realized by performing
computations using computing programs (software) preset in a computer.
[0118] That is, with the embodiments utilizing software, the fluctuation
detecting blocks 80A, 80B can be constructed as computing programs (software)
incorporated into (set in) a computer as hardware, the computing programs for
performing necessary computations for the fluctuation detecting blocks 803,
80B.
fO119] With the fluctuation detecting blocks 80A, 80B according to the
embodiments utilizing software, the following arithmetic operations or
computations are performed by computing programs:
[0120] (1) The time constant Tl set for noise removal, the arbitrarily set
cushioning time T3, the one sampling period Ts, and the limiting value X are
set in the computing programs.
[0121] (2) After completion of the above settings, the fluctuation detecting
blocks 80A, 80B perform computations with the use of the computing programs
to

(2-1}) carry out the first order lag filtering of the input signal
inputted to the fluctuation detecting block, with the time constant as T1, to
determine a filter signal,

(2-2) subtract the delayed signal from the filter signal to determine
a subtraction signal,

(2-3) perform a limiting operation on the subtraction signal by use
of limiting characteristics defined as £ (X /T3)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, and

(2-6) subtract the addition signal fromthe filter signal to determine

a fluctuation component.
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80, 80A, 80B Fluctuation detecting block 100, 200
Interference action inhibiting unit 101, 201
Interference action judgnent block 102 Tinme constant
changi ng bl ock 202 Cushi oni ng tine changing block ws

e [ n onent .
oGRSk ) a3elRtn L PRL VR A SBTPSRERS Lo oo,

thepusﬁiinégtnmeTeufﬁﬁaﬂ;mmﬂ@m@mbv1uéﬂﬁqtRe&6t$N61dﬂﬂu5enéndetecting
block omr% 1sg c%g;[lgeeds It%ngl sma?lairarrfue

(i) when it is judged that the power converter absorbs the active power
in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that the positive or negative polarity of the
fluctuation component (Cws) is one of the positive and negative polarities
when the frequency of the system voltage is smaller than a predetermined rated
frequency, or

(ii) when it is judged that the power converter releases the active
power in accordance with the active current command obtained based on the
fluctuationcomponent (Cws), by detecting that the positive or negative polarity
of the fluctuation component (Cws) is the other of the positive and negative
polarities when the frequency of the system voltage is larger than the
predetermined rated frequency.
[0123] Also, according to the computations using the computing programs, the
cushioning time T3 of the limiter provided in the first fluctuation detecting
block (45) is changed to a small value

(iii) when it is judged that the power converter absorbs the reactive
power in accordance with the reactive current command obtained based on the
fluctuation component (C|Vs|), by detecting that the positive or negative
polarityofthefluctuationcomponent(Clel)isoneofthepositiveandrmgative
polarities when the voltage amplitude of the system voltage is smaller than
a predetermined rated value, or

(iv) when it is judged that the power converter releases the reactive
power in accordance with the reactive current command obtained based on the
fluctuation component (C|Vs}|), by detecting that the positive or negative
polarity of the fluctuation component (C|Vs|) is the other of the positive and
negative polarities when the voltage amplitude of the system voltage is larger
than the predetermined rated value.

Description of the Numerals
[0124] 1 Power system

2 Circuit breaker

10 Distribution system

11 Dispersed generation plant

31



[Gaim1l1l A system stabilizing device provided in a

di stribution systemto which a dispersed generation

pl ant and a | oad are connect ed, the system
stabilizing device having a control node during a

sel f -suppesd i ng run, which is a control node for
conpensating for an active power to be supplied to the
di st ribubYorersyseleihizéng davégaency of a system vol t age
of the disfs iUl anSYsiMf | yct uates, and also for
conpensating for a reactive power to be supplied to

t he dixst rntardoanesytsit eshtalaukdl t age anplitude of the

system vol tage of the distribution system fl uctuates,

the systERATICaBYET ZhECRevi ce havi ng a

sel f-gontained cont 9l , it which, in accordance with
a fluctuation in the frequency of the system voltage,
out puss BIM activetazurrent command for suppressing the

fluct t%on in the frequency, and in accordance with a

f 1 uctiPat TBIFTi FORHEES8I t age anplitude of the system

vol t age, pacRUES @ nteatddgi 8 Citifient command for
suppressing the fluctuation in the voltage anplitude,
and 28 Currentadejemeer converter which perforns a
conveyt i acti and an inverting action in

acco(lra2 an‘gogtﬁg?hg%eﬁgf’ﬁ si gnal deternined based on the
acti @ auirent gsvvampd and the reactive current
conmand, wherein the self-contained control
uni t ‘Rasfexor FEQTsiMPudetinmtiion wuttect i ng bl ock for

out pytti c tiaon conmponent (Cws) conforned to
t he gtrleq%%ﬁgie/ﬂffl%?%gﬁngnugggt he system voltage, and a
second fHlimetuatidnddedathigngnid ock for outputting a
fluctuation conmponent (ClVsl) confornmed to the voltage
anpl i*fud@tePEREFat i on of the system vol t age,

when ty - e noj se.renmoval is set to
be TI4:g g’ﬁg%g&‘%’{hﬁiﬁg%%% tgﬁ{cgé%ltr}]g)r %g#ed for setting a

f | uctbatrfilontdetient detedting wsitset to be T2, the first
and cond fluctuation detecting bl ocks are each

conp ge(fr8f’°’ét3fc1”la§tC‘T’I‘Eﬂ}d—tbé\%s‘”ﬂtl ter having first order
| ag ebamagt efiS§fikCs With a tine constant of Ti, a
second | owpass filter having first order |ag

char &€t ai stémsfomineh a tine constant of T2, a

subtr6 ct é rtd{éerform ng a subtraction between an

out pat’ stgnaf®YPthe first |ow pass filter and an
out pet, sdadn@hr@htt Bsh3e60Re;{ owpass filter, and an
interference action inhibiting unit, and the

i nt eP¥ edantreversei brarisflecbéti ng unit changes
the tj onstant T2 of the fir fluctuation
det e?:éﬁnﬁéﬁbP%lc%tflgtlao%ﬁﬁlge%%nﬁegiow . (i) when

j udgsmg sohat stde rpevRIatEORVERIHeE i AP$ALRE the active
power in accordance with the active current comand
obt a} Hod 288s drtentetrnck| actisat iomigdrponenit (Cos), by
detectin h a_positive or negativ larity of the
fl uc%%idt %8:11 %%gg%rnetncf@%%ﬁorﬁ §g§ & fgf‘ﬁ% posi tive
and neparive qekashd icesnwhen vibex f requency of the
systemvoltage is snmaller than a predetermned rated
fr eqtf&hcyustroning time chgngingnhéeck udgi ng that the
pover canverter rel eases the active power in

accor dance WrtH tHE€™&ct i ve current commancl obt ai ned

basedsen fiethbtidnabhghs@mponent (Cws), by detecting
that the positive or negative polarity of the

f 1 uct¥{rt | Y tedRpamditugdensionad ot her of the positive
and ti [t en the frequency of the
sysﬁgﬁgﬁol¥§629%€£+%F§§$&?W§n the predeterm ned rated
frequedcyctand current comm@hanges the tinme constant T2
of the second fluctuation detecting block to a smal
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(iii) when judging that the power converter absorbs
the reactive power in accordance with the reactive
current command obtai ned based on the fluctuation
conmponent (CAs)), by detecting that a positive or
negati, fe RLAEIJY cQfrdlie chlbifiat i on conponent (ClV51)
is one of the positive and negative polarities when

t he vol Gagre sagphl t ude of the systemvoltage is smaller
than a predeterm ned rated val ue, or (iv)
when judgi ng that the power converter rel eases the
reacti ve power in accordance with the reactive current
command obt ai ned based on the fluctuation conponent

(O Vsl), by detecting that the positive or negative
polarity of the fluctuation conmponent (ClV51) is other
of the positive and negative polarities when the

vol tage anplitude of the systemvoltage is |arger than
the predeterm ned rated value. [Claim2] The system
stabilizing device according to claim1, wherein

the tinme constant Tl set for noise renoval and the
time constant T2 determ ned for setting the
fluctuation detection tine are set in each of the
first and second fluctuation detecting bl ocks,

the first and second fluctuation detecting bl ocks each
perform conmputati ons with use of conputing prograns to
carry out first order lag filtering of the signa
inputted to the fluctuation detecting block, wth a
time constant as T1, to determne a first filter

si gnal , carry out first order lag filtering
of the signal inputted to the fluctuation detecting

bl ock, with a tine constant as T2, to determne a

second filter signal, and subtract the
second filter signal fromthe first filter signal to
determ ne a fluctuation conponent, the first
fluctuation detecting block perforns the conputations
Wi th use of the conputing prograns to change
the time constant T2 of the first fluctuation
detecting block to a small val ue (i) when

judgi ng that the power converter absorbs the active
power in accordance with the active current command
obt ai ned based on the fluctuation conponent (Ccus), by
detecting that a positive or negative polarity of the
fluctuation conponent (Ccos) is one of the positive
and negative polarities when the frequency of the
systemvoltage is smaller than a predeternined rated
frequency, or (ii) when judging that the
power converter releases the active power in
accordance with the active current command obtai ned
based on the fluctuation conponent (Ccos), by
detecting that the positive or negative polarity of
the fluctuation conponent (Ccos) is other of the
positive and negative polarities when the frequency of
the systemvoltage is |larger than the predeterm ned
rated frequency, and
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the second fluctuation detecting bl ock perforns the

conputations with use of the conputing progranms to

change the time constant T2 of the second fluctuation

detecting block to a small val ue (iii) when

judgi ng that the power conveidigls absorbs the reactive

power in accordance with the reactive current conmand

obt ai ned based on the fluctuation conponent (ClV51),

- t ecti positive or negative polarity of

o 88 B bt bt R Bk RO e 8 B s tetlon syaten o

- whighosi tiismeraed gegativen pobatidides When athecopltage

anplitude of the systemvoltage is smaller than a

pr eddtEr T HSH Fhikid igahudlevige having a contiel mpHerduring a

self%@@b@&itnt&af:uﬁ,h %h@gl‘(\’%.rst %ot \ﬁ%grgfrmordgl £85 ec%mt Q.esa(r’t::ggthzj;,?\éean active

power in accordance w € reactive curren
powghtabnedildsdd oorhethietiiiativatslye bert 08P TR GhedG1fSd }ystem voltage
OftF% de%gg{ing that the positive or ne%ative polarity of
S HUIRATAPT GY SETMD bR te e 984 plFe ToE IfeRPYFSathBg for a reactive
powd208d .tblevﬁ,l@'j.QeBec.%aEhé/%liQQJ.Li%rulttLbr?%,ys gstg%oxgéc}ea%rg litude of the
anpl i tude of the systemvoltage s larger than’t e
systsmedelt@gsi aédtheatiest nidlutigon syC€tam nil3kthaisasst em
stab% ézin% devhﬁs grovided,in a distribution system
to WilchHYa "Gl sPetddd?yeherat o R8st and a | oad are
conng&e@@rcontained contPEL 8YSE M &, abh Lb2L A AEVYiGE & fluctuation
~ having a control node during a self-supporting run,
in thpifeRareny ebritheotyarsderdlorgeompepstat engdtove anraett ¢emmand for
t lied to the distribuytion systemas a '
=p e e SRR P e m Do P agt St AL RGeS BUET Bhch & FLuctuation
in tigyetienyé husl iAo st taBdyat &Ovd10h e VBREANFALd A F9%e Burrent command
reactive power to be supplied to the distribution
for sURRESFSARY a-Reolfi agieadaph i trudbe ofoltthge symtldtmyel taade of
t he di ' ' yst e | uctuates, the.system . _
S abf PRorh S OR Y AR L MEHE - ondiE Y Bl pp an anverting
actioontradcontahcaviri €l a ddteaci@adancGe riv idh Badddeh WAL I RRive current
in the frequency of the system voltage, outputs an
commaig j3pg £ rSRCttBInfAgS orcosdRtessi ng the fluctuati on
int J=Jo| 1 £8 .6 with a fluctuatio .
n CeRes e e fuden e “PhEPE Sl e st bt ion
deteat irgaictdokef @t bt efit ta GBI dtQh t SHPEMSHRY ([NEs) conformed to the
tuation jn the voltage anplitude, and a

fluc np
Freq T YSHVRI T ¥ O WP e AY e e 98, B vetadong feetert igndietecting
bloc]a&olrm@bhtﬂﬂw.@ﬁtfl%@th@ti%?lc&frr%%ggﬁt Wt Os@) dal & Ieg:}:%l he voltage

determ ned based on the active current conmand an t hie
amplitamiet fiectoatientoft Ghmesytem voltage, wherein the

self-cont%%ned control unit has a first fluctuation

T NY BB cRPP b o GEPILE NG S8 19e¥e LSS #F EBRSoRbnend a time

det ecti ng
const{doRt) 83t ORhL04 R §&tti|3§ 4 EEQUENEY o ldlé‘EEH@JI. .nogin‘t)é 15Nt o be T2,
system vol tage, and a Second fluctuation detecting
the 3k lenfigrecont plitucinat i@nf darcchatd dhocksrpoaeath (BhWbd9d of a first
1ow1%%%f Lﬁ%% 0 1t he voltaggeanplitude fluctuation of the

SYSt e vol tage!d Tirst order jagnchangoterigncsant ts & tiey constant

of T1)OkSEIRBDYS-daSsTEi1tRR RERInGT ALddtY 0888y QUSNLRNRGeristics with
time is T3, one sanpling period is Ts, and X 1s a
a ting fPRstegtval &2, eheulftirasternddr seodiodnihaict sabfertion between an
e i.n lLocks are each_c osed of a | ow pass
°“tp“% rf ralh§€ib%1§ fl.rr%t oy é’éﬁsqugr@eﬁaﬁngc%%m§lmlh of the second
low-palsBBE LIRS afhd Gfn ThtedrdreAitd &ictha)i Mhibifldd RBit, and
characteristics defined as -(X/T3)Ts, a delay circuit
f or the| Hyiar§eann¢npetien ighdgpitingy uohe sanpling peri od
Ts ti.ng the del aye i gnal , first . ,
subrandeh PH Y SoaS e PR R sl Rhiongerecting block
to a ismbEl fvanesce action inhibiting unit,
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the first subtracter perforns a subtraction between an

out put signal of the lowpass filter having the first

order lag characteristics and an out put signal of the

delay circuit, and feeds a resulting difference to the

l'i m t@h,when judging thBe d t g

the limter ajndgt hge out ptﬁ% gfgﬁg@égﬁt‘%& %Or%ls 0l oBhive power
in a@F?’E‘%ﬁnFe Wit fé@tiﬁnlsfea:urresrm tomugrnsumitained based orf Bige fluctuation
compone§¥ rcui t]O :ala s .an out put signal of the adder by
one san! F g PefPboties Hhat supPUitdve ¥ @epalisg polarity of the

flu&hgbBadn component (C $£cRRd r
subtracti oIr>1 bet vveeE}Jqs?he ou?p%f%?%gﬁggletof t{ﬁd"ﬁ@%ﬁve polarities
wher the éFe%%ﬁHCﬁgO% lhBe fsiypEem He Herge| by sedblreact e stplresemmlned rated
fre(}ulggcfutoqut signal of the adder, and outputs a
resulting difference, and the i nterference action
| nh| b1} mgennjudging that theChangesordRe sl eRiddrhd BBtive power
of the limter provided in the first fluctuation
in aacectréléflf?@lml FOR acHi%e sHEFentganyend obtained bgged aghelre fluctuation
at ter absorbs the active
comﬁgggv\lgdr rlign ﬁccgégﬁﬁgg@%{g{ %g %E‘ aRIVE EurFeRt o arity of the
fluc@bat—,mormedorhasedtomct se 1E|d:t¢1teb|aif| Oie $O5PORRNENd g@é’ac't)bveb[yolarltles
when % ftln that a positive or negative polarity of the
TP BRY 86%%%“%@65319% §S dREIYT thirethodredgiermined rated
freqadgky)egadi ve pol arities when the frequency of the
systemvoltage is smaller than a predeterm ned rated
f r eqeiegps tdre time constang TR Jo futens¢deagi Maict &t i dohetecting block
to aPOWEn Sonverter rel eases the active power in
accor dance with the active current conmand obtai ned
basediian dHwe jdd&h@%‘a@Qh@%@?%@kv&%qsgbsok}%s the reactive power
detecting that the positive or negative polarity of
in athHédéchﬁdtll‘}atqhﬁrrG@Gﬁpm@mre(n:cg@)andsommeed bsddn the fluctuation
rities when the frequency of

t d Ll
com RS B0 DESBIE POLELL ] 22 dhen Lhe Lrediency of

flucttaatt&dnfd’cﬁ@ldﬁéﬁty (camd|) is one of t@l@%&l%@ean%luﬁéblac\i@b@%olarltles
time T3 of the I|mter provided in the second
when e wp g JoRrRigiiteee iofg-his| ysken gohtageal § svallge than a predetermined

rated |v|a|l)1evwbgn judgi ng that the power converter absorbs
the reactive power in accordance with the reactive

cur rigmd m@ﬁnfamd;mbttaaﬂetﬂe tﬂ:@%@ﬂ c@ﬂvé:h%rffél‘étagég 88 reactive power
ClVsl), by detecting that a positive or

. t
in acRQUCed BOFHF PG BV TR O CoDpOIERYE G T ctuation
compdn%n@n@: IQE [ ; h%ypé)ec‘detclé\_fg%%ﬂgﬁ Q:%% %190|o%r ne a%lvg I’Fﬁquagjrty of the

the voltage anplitu emvoltag
flucttuhaporacpmpzcd&tre:r g Ined ) riat ﬁdue‘ta:lﬂJEhe Pbsitive and nega(tll‘éé polarities

wh nvxg # that the power converter rel eases the
P Pt U TP Sk it BRHEE TWlERIE he Lpegr: Fhan g pratietermined

rated Q8RN obt ai ned based on the fluctuati on conponent
(ClVsl), by detecting that the positive or negative

[ClaigoP hr Thy wifstteme sthlidtizabd areve oapaientifdlods t)ais 10t Mekrein
of ttne ositive and negative polarities when the

vol tage AfpPPRuddtof L t5E S35 Naif s JeratR! i28d) Eiqyéime pastant T2

deterhilfedF8ded &I dTnBCthe fluctuation detection time are set in each of the
first and second fluctuation detecting blocks,

the first and second fluctuation detecting blocks each perform
computations with use of computing programs to

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

filter signal,
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rated value. [Claim4] The system stabilizing device

according to claim3, wherein the time constant Tl set
for noise renoval, the arbitrarily set cushioning tine
T3, the one sanpling period Ts, and the limting val ue

et ectreh Blodrer: Vrebleudd L AN SHF ARG Sl etied to tne

flu¢tuact o dectieieiclddry Wil thCk $ i RaCBn PEIH0L 1T E OFBUHALFRNS a second
W th use of conmputing prograns to carry out

£11%9% §9%tdeP fag filtering of the input signal inputted

to tl’é@btfé@tt I%ﬁEi 9&(91%': ?fflj..el}gs ér?aﬁk rm ttlﬁeaf%lisr{efilter signal to
constant as Ti, to determne a filter signal,
deteyuine axtflvheuds|cay ednsingna) fromthe filter signal to

determne a subtractjon signal, performa limting _ .

oper é:FFojﬁrSﬁ %ﬁ’@t%ﬁ%@?‘?e&ﬁl% gnark Bgr rans the ePpgptations with
use Cdfatg@tc%ﬁlbﬁ,gircgsg%gg}%d_t@_s (X/T3)Ts to deternine a

l[imt signal, add the imt signal and the del ayed

si gn&hanrgs dee érimeneorstaaddiot oomhsifgmat ,fluctuation detecting block

d addi tion signal by the one sanpling period
to aTgln?%l fgc%rirlﬁ;’t he del ayed signal, and subtract

t he addivnean;sd@ing thiOmMnbhsofdy tEKvesh@PalpdPbs the active power
determ ne a fluctuati on conmponent,

in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that a positive or negative polarity of the
fluctuation component (Cws) is one of the positive and negative polarities
when the frequency of the system voltage is smaller than a predetermined rated
frequency, or

(1i) when judging that the power converter releases the active power
in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that the positive or negative polarity of the
fluctuation component (Cws) is other of the positive and negative polarities
when the frequency of the system voltage is larger than the predetermined rated
frequency, and

the second fluctuation detecting block performs the computations with
use of the computing programs to

change the time constant T2 of the second fluctuation detecting block
to a small value

(1ii) when judging that the power converter absorbs the reactive power
inaccordance with the reactive current command obtained based on the fluctuation
component (C|Vs]|), by detecting that a positive or negative polarity of the
fluctuation component (C|Vs|) is one of the positive and negative polarities
when the voltage amplitude of the system voltage is smaller than a predetermined
rated value, or

(iv) when judging that the power converter releases the reactive power
inaccordance with the reactive current command obtained based on the fluctuation
component (C|Vs|), by detecting that the positive or negative polarity of the

fluctuation component (C|Vs|) is other of the positive and negative polarities
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change the cushioning time T3 of the limter provided
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command and the reactive current command,

wherein the self-contained control unit has a first fluctuation
detecting block for outputting a fluctuation component (Cws) conformed to the
frequency fluctuation of the system voltage, and a second fluctuation detecting
block for outputting a fluctuation component (C|Vs|) conformed to the voltage
amplitude fluctuation of the system voltage, |

when a time constant set for noise removal is T1l, an arbitrarily set
cushioning time is T3, one sampling period is Ts, and X is a limiting value,
the first and second fluctuation detecting blocks are each composed of a low-pass
filter having first order lag characteristics with a time constant of Tl, a
limiter having limiting characteristics defined as =+ (X/T3)Ts, adelay circuit
for delaying an inputted signal by one sampling period Ts and outputting the
delayed signal, a first subtracter, a second subtracter, an adder, and an
interference action inhibiting unit,

the first subtracter performs a subtraction between an output signal
of the low-pass filter having the first order lag characteristics and an output

signal of the delay circuit, and feeds a resulting difference to the limiter,
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(iv) when judging that the power converter releases
the reactive power in accordance with the reactive
current command obtai ned based on the fluctuation

nociltive
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period Ts, and outputs the delayed signal,

the second subtracter performs a subtraction between the output signal
of the low-pass filter having the first order lag characteristics and the output
signal of the adder, and outputs a resulting difference, and

the interference action inhibiting unit

changes the cushioning time T3 of the limiter provided in the first
fluctuation detecting block to a small value

(i) when judging that the power converter absorbs the active power
in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that a positive or negative polarity of the
fluctuation component (Cws) is one of the positive and negative polarities
when the frequency of the system voltage is smaller than a predetermined rated
frequency, or

(ii) when judging that the power converter releases the active power
in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that the positive or negative polarity of the
fluctuation component (Cws) is other of the positive and negative polarities
when the frequency of the system voltage is larger than the predetermined rated
frequency, and

changes the cushioning time T3 of the limiter provided in the second
fluctuation detecting block to a small value

(iii) when judging that the power converter absorbs the reactive power
inaccordance with the reactive current command obtained based on the fluctuation
component (C|Vs]), by detecting that a positive or negative polarity of the
fluctuation component (C|Vs|) is one of the positive and negative polarities
when the voltage amplitude of the system voltage is smaller than a predetermined
rated value, or

(iv) when judging that the power converter releases the reactive power
inaccordance with the reactive current command obtained based on the fluctuation
component (C|Vs]), by detecting that the positive or negative polarity of the
fluctuation component (C|Vs|) is other of the positive and negative polarities

when the voltage amplitude of the systemvoltage is larger than the predetermined

38



rated value.
[Claim 4] The system stabilizing device according to claim 3, wherein

thetimeconstantTlsetfornoiseremoval,thearbitrarilysetcushioning
time T3, the one sampling period Ts, and the limiting value X are set in each
of the first and second fluctuation detecting blocks,

the first and second 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 Tl, to determine a
filter signal,

subtract the delayed signal from the filter signal to determine a
subtraction signal,

perform a limiting operation on the subtraction signal by the limiting
characteristics defined as £ (X /T3)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, and

subtract the addition signal from the filter signal to determine a
fluctuation component,

the first fluctuation detecting block performs the computations with
use of the computing programs to

change the cushioning time T3 of the limiter provided in the first
fluctuation detecting block to a small value

(1) when judging that the power converter absorbs the active power
in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that a positive or negative polarity of the
fluctuation component (Cws) is one of the positive and negative polarities
when the frequency of the system voltage is smaller than a predetermined rated
frequency, or

(ii) when judging that the power converter releases the active power
in accordance with the active current command obtained based on the fluctuation
component (Cws), by detecting that the positive or negative polarity of the
fluctuation component (Cws) is other of the positive and negative polarities

when the frequency of the system voltage is larger than the predetermined rated -
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frequency, and

the second fluctuation detecting block performs the computations with
use of the computing programs to

change the cushioning time T3 of the limiter provided in the second
fluctuation detecting block to a small value

(iii) when judging that the power converter absorbs the reactive power
inaccordance with the reactive current command obtained based on the fluctuation
component (C|Vs|), by detecting that a positive or negative polarity of the
fluctuation component (C{Vs|) is one of the positive and negative polarities
when the voltage amplitude of the system voltage is smaller than a predetermined
rated value, or

(iv) when judging that the power converter releases the reactive power
inaccordance with the reactive current command obtained based on the fluctuation
component (C[Vs|), by detecting that the positive or negative polarity of the
fluctuation component (C|Vs|) is other of the positive and negative polarities
when the voltage amplitude of the system voltage is larger than the predetermined

rated value.
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