Description System Stabilization Device Technica
Field [0001] This invention relates to a system
stabilization device, which is designed to stabilize
control actions while cutting down on measuring
i nstrunments. Background Aeketi¥33h I n recent years,
power generation by natural energy such as sunlight
or wi nd power has found use. Fig. 7 shows an exanple
in which an existing power eln_(super.i.or .
di stribution system 1 andsy?é%%s%gralgl’)‘g FOR 82
(m cleclgriicd)l Bi{klar e connected via a |ine inpedance Ls
000 Fd ahpircuit breaker 2. [0003] A dispersed generation
[ 3 ant "1 BRE"E 038 AFafe ToWRELR eapblitpsion device, which is
desigh§érﬂobHEéEHli§¥SE5HEr%Q ngfaniléhfl%eF§@é;%§ gg&(jbnTxgzsuring
i spersed generation plant lisilTustrated as a
instgimgyite.generator in Fig. 7. Actually, however, it is
conpgsed of a plurality of dispersed facilities for
poweP? 8?%&@4%{ which include natural energy type
[000PPVEfn GRBERALLINs QUL PMEBhe il L] Zdwgaﬂ?éa‘irélergﬁ%%%. as, sunlight
(e.g., photovoltaicC power generati'on equi pnment-or w nd
or whefhweowgenrsatfoond uwsgui pnent), and i nternal conbustion
engi ne t¥Q%H§Pmer eneration equipnent driven by an _
i nt erifdl ' cONBTsET GFPRAYT fB Ry, an @ixéskingpBRKer system (superior
dist @EdRfiahi QR t8AMIL IR hisA 30ei1L0S LQ?.@ IS AGh U
~ plurality of disperseéslééds? [0504 0&%%(1%€&ﬁig%%¥e%onneCtai
via griigeloeesaghewss iandFh riréuit heeakeurd. of power
n t.ion varies aqr fluctuates greatly according to
1000 0 Ph T BT SERET PR GhEell 28ca, 1o%edduae PPrtRmed to the
dist i ah s@BEEPY0 LPEn POWRE nIEPELRALL ONrRAW: DIBNLY Jofleration prant
~order to absorb or accommodat e "such fluctuations In
11 ig Rélusinmtedods apoimalegesreratponn Fher 6f oretuallsyShemver, it is

biLi ion device..s used. [0005] Wth the internal _
com BBt %%“é%gﬁ et yPEPPOHEY f@%ﬁ&é%?o??reaaﬁ’%‘ir@ﬁP?ratlon' which
inclLﬁiﬂrmﬁerD\éﬁér@}St%B We&cbe%r%\/&lré‘@ﬁpﬁgﬂﬁ ﬁ@ili_zli_lf?%g@&ral energy
governor control is slowin response. Thus, if
(e.9g| BPETEOLSERE rPSHsUPRRt 2byon Ieaul paehtl 2rsutidepbyer generation

: e t he. internal, conmbustion engi ne type power, _
e g oo PR SRR eGP e R Sghoit ion eautpment

drivettgrege ritetd 8B Bo@X 3@ $6n Ofigihef (eC 5eNaydsdiple8ehhidation equipment) .
power. The system stabilization device is also used
Alsor shetiRapdf pbsecratbl ot wiplisHcof alisnevnd Ehadmge in

[00@@'e%&EB%hQQﬁEEoﬁ%RQ19%9%h£$§98@5e:7tq§fe?¥ aﬁSiSting '
the internal combustson engrne type’ pover §8h&f &P1'oh gsneration
variesqui flEmtiates batarigeadoranty td wbOthaNEbrmdPRbYs, 0fiind speed, etc.,
el ectric power.
because it has natural energy type power generation equipment.
In order to absorb or accommodate such fluctuations in the amount of
power generation, therefore, a system stabilization device is used.
[0005] With the internal combustion engine type power generation equipment,
output power is adjusted by governor control. However, governor control is
slow in response. Thus, if electric power consumed by the load 12 suddenly
changes, the internal combustion engine type power generation equipment cannot
follow such a sudden change (sudden excess or deficiency) in electric power.
The system stabilizationdevice is alsoused for the purpose of following

such a sudden change in electric power with good response, thereby assisting

the internal combustion engine type power generation equipment to balance demand
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[ 0006] The system stabilization device is a power

converter having a power storage function, and it is

al so a device installed in the distribution system to

make the af orenenti oned power conpensation. [0007]
for Fing. s8psIR0VE @lltc@XapPddiekN Which a system

stabilization device 20 is provided in the
[00Qf1st FPBLRXS&ﬁmsVs?tbéMﬁﬁl@nodwpd)lsl@ shvamnconvelEitgr hAving a power

hilization device 20 is connected in

Stor-p%grgaé%%wé\n%t %B? 5o g siseor ge%"é‘é?\é?iﬁﬁ?d 1t 5t digteipytion system

to mnalte tmdfazeme{r&(ieﬁéd E’dﬁreﬁy&n@%§$tﬁl%h| i zation device 20
as a.control unit 21, a power converter 22

ha
L0007 ny &g erd) s%‘éﬁaBP@WPh% inppgtechi mgyaten eabidzation device 20 is
vqg@g%tehggd 2t f ct| on, and a direct current
P char gi ng unl%:trié@tcsuc tgm %]flr 'otO FXUB B Figref- The system
stabgapat itoordevase Mli fs Wohid:ted fiei ROWEICOMWVEELE rdlggel%%(:lsgeneration
onswetoaggte signal g fed from the con I

planﬁn?fa?f‘ thhilPafolver converter 22, when perforning a
00089NVEEd i AC rts.an alternatin rre

[ (? AC) pomégrgtgbt%a%e ?%égt%em&l s?tgrlhﬁﬁtf"o g%ﬁgtuéﬁtlal' a power
convepter &2diiecirten) r@mpab{OQf pAVWETverangy ‘H&Egﬁ%n‘dhbsccggertlng or

: g¥ into the direct current charging unit 23.
ree g T8 AT g anfichd e ttien WeE P che bl ngoweirt 2éor$uelnta@ran electric .

doubZ& lcag,@yegggactllggr D%sPM%E u%hggged in the direct current
charging unit Into an power, and sends this AC

poweThet eotée cdms*brtmmzomctsyséegsanmve 1DC0htTREGROWRS fed from
the tpu ted frgmthe power converter (inverter) 22 is
C°“ EE8Y YHiir 6hgh TRIFiRWEr e9venker 27, ‘a*mil genforming tap converting

actl&ﬁ",eccdiv%&(:é 995&9@%@6%5? m.u.]xQ?ntTag eowésr a?_ngg%leonf ﬁ'ze élstrlbutlon

fromthe systemstabilization |ce
systqql 5‘},{) rinfgtd diresty sterertO (he) pheerhomver cRatdust £1eid BE @Bwer into the
dire t V\E converter 22 and then filtered by the
‘f ?‘% FREPIPDP L T fWfretneaeréPFI&{nqarzm\regte@m@sw, the power

convédted 72864 Rt s HABAGLEOF AR
fur?ctl ons t(;f grmot h % pul ge %%t%%retﬁgz{l%%t ‘d“fa?“dt Ch%reqmg unit

23 igenwar A pAverit @deQenO[sO@iﬁq Abnpdivhae‘ sy str@mMiistribution system 10.
tahilization de stem current Is, which
1000 O e SR8 0Pt v oot ST PBRT O i= passed
throwysd €an iy chiscer! e¢f adayend K ESRhe ASEEOLAN of
system vol tage Vs which ig t he vol t%ge o? Lﬁ ° A@ys@em 10. That

is, tRE BRW9 IRt Ogydees ten stabidéreciedidwica 20t agehe distribution
lin" outputted

cSet 25, and an AC o current
systel ofﬁ?%ﬁ%le st s rrarTa the RAMEE TR eheh 28 AFgHten filtered
by thedeferdear c26cu1M)l260V€r a current detector AA for

detecti nlg]{a current fed out of the system

st aBPei Hakttiegnciymiiitc 87 26 compdreddpSta ideatton aysamﬁer and a
| ater.

trans'fgrlgé ncggf}ltl%%}o:{ga%g gsﬁt ttg‘f sr%uq\ﬁ%(:\?og_tt):%ge kS’r‘%BREI‘Eﬁﬁnf’é?m the power
convetrher I22ke occurs in the

[00101] In the system stabilization device 20, a system current Is, which flows
from the power system 1 into the distribution system 10, is detected by a current
detector 24, a system voltage Vs which is the voltage of the distribution system
10 is detected by a voltage detector 25, and an AC output current I;,, cutputted
from the power converter 22 is detected by a current detector 26. Moreover,
a current detector AA for detecting a current fed out of the system stabilization

device 20 to the distribution system 10 is provided for reasons to be described

later.



power system 1, the circuit breaker 2 is in a

connected state, so that "a systeminterconnected

run", an operation with the distribution system 10

being tied to the power system1, is perforned in the
[00Bhist @it aloirink ¥ atonaint e Gieere2fo b@&]&dﬁﬁlnt&.@the like occurs in the

Iyst eminterconnected run, electric power is supplied
Powgh, SYRESM |1oa8haf16§uthé°rﬁétﬂet %ystﬂermalcowecteriswteedso that “a
sysS9Rnehad, 5 tabiliza
¥ devi ce f%ﬂn[g%%r%ndgyg%%%grl ?r%{\%glgnﬁ ?td?%lﬁ]slb lon SX\Stem 10 being
tlerrteaklckmnwex:cayrssemm,t he powermayshethe bysOdn tslaebﬂtllaaflon device

{&g circuit breaker 2 is in a cut-off state, and

t ‘érlﬁ?s o YSEEBT NS AE BT iTHB, A)-efRkEs Pawer is supplied to the
load $£b{tsH Y | S9|

per f gr rregpﬁ t hs@,tgﬁgIB éu it?lre?&bl% ?%énghs esrt?egr%e%gr( E%‘%‘%ll ?nd the system

stabjflfzdtriom téelqeoREr system 1. During the
run, el ectric power is supplied to the

I f- us ortin
[001152 %&p %bn‘%‘iﬁ‘glo‘ioz?ﬁ‘é%%bs %@r%?t’ﬁt‘dﬁt’%ﬁtxﬂs andhe pewer system
1, oftat@Hhset abhs) 28LIQREBVLEEKRD 2 1 d 29133 Thee s.s¥§£<§n}md the system
stabilization device 20 perforns t ovm ng action
Stab(}tl,iF?Ei’fg-ontq?é'l§9§p@mkleﬁtae‘raﬁdlﬁﬁﬁmp@dttmmoalﬁléoldte:d run”, an operatlon

f- t In
peré%m dem ?Igt%érc r‘t&&?‘éﬁl%ﬁysﬁeﬁ‘elg%%t%%cst &B6iC| $2P8 Fpower system
1. d\ﬁ\ﬂnﬁetkgeoséﬁf—%ubgogﬁir%ctzuﬁ he: syst @gﬁ&&é&rg‘guﬁﬁlleld% 08 10ad 12
into the distribution system 10, determ ne a syst
by thewerrerin gheemfdremlcatrenand Sheashteuppraggsization device 20.

uctua |nthsstem Durl t he _ .
[00155 'I’tHe %‘poféfnlsﬁﬁb% ulnzattlé 4)3:319@55%?’?“1 OH’e’tﬂ ggionsduring
the Bﬁsﬂﬁﬁ—ﬁiﬁtérdofﬁxﬁeéﬂ&i Qﬁhvéyld: 2ge é@lf‘%&}%(ﬂ:ttlhs run:

di stribution system 10, and perforns a cofnpensating
acti b sPriimgt lt?téy\?étftagﬂeeacrmtmet:u% rand tfheeqmystﬁblllzatlon
devikdi I e Vs_becone s 0014
o D B A Uk R [P, RUPae B ek At oo oistribution
systekeched&@rmmné la bgstiaspohdedrly thef feBRE@eht &s,%and suppress
Alfhase | ocked | oop (PLL) 101 outputs a reference phase
fluckyaiars ol fdwe nty SteRePpitfdse of the system voI tage Vs
basegony e Ssyst I &, Vs.
102 %dt puts a t rggeqyp%a gg ntgarun’Wavefstfws rﬁ"{ 5?%) eléfatlon device
20 degsient{ OR@ BT I vo R aye(VEh/tRIE he oﬁ.@ﬁfﬁ&ﬁ@@gls@gt&xﬁ)l@ and performs
rated vol tage synchronized to the reference phase

3 COMPRRSAHING, aC§§Oa spdgtdhice A hireraphlisedsiand frgdeendygrfathis systen
voltdge (ORI change-over switch 103, during the

system i nterconnected run, has novable contacts 103a,
[0014)03Petth i bsv £t thd lkenirsl denasucrmlltnetsezdtbfy s3@bi Th 4ait 68 device 20
t.he drawi and, during the self-supporting run,
will ﬁ’a?sd?ﬁcer%@‘aB?eretf&ﬁF%%? $o T88a,°-103b thrown to the B

si dg a5 k0l sal eﬂ]%oygﬁggflllnsmthe drg]ra %
(P 0
[0016] Next, at | ofts w1 TPU5R ASPEEF S FRiPSERAInal O showing
the phes@eéttlhees\fsmwt valtalge bisolcks:d Gh whé lsiyBgelubl tghd M€, A sine wave
stem.i nterconnected run, and for their control

generael PFOW@ outputs a three- phase voltage waveform {sin(0), sin(6-2/3x),
sin(0+2/37)}, corresponding to a rated voltage synchronized to the reference
phase signal 6, as a reference three-phase sine wave signal K.

[0015] A change-over switch 103, during the system-interconnected run, has
movable contacts 103a, 103b thrown to the A side as indicated by solid lines
in the drawing and, during the self-supporting run, has the movable contacts

103a, 103b thrown to the B side as indicated by dashed lines in the drawing.

[0016] Next, explanations will be offered for the respective functional blocks
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during the systeminterconnected run. [0017] A dg
transformation unit 104 dg-transforns the system
current Is to a rotating coordinate systemrotating
in a phase indicated by the reference phase signal B
workimgodtping the s@@ﬁ:bmeirﬁ:féﬂ"@@rﬂf‘é&tte&%n‘?far‘i$% §yﬁe§m control actions
qupSurrent and the reactive conponent |sq of "the system
UG FBRtSYSEeD 1B teAcPRRattetl] met.uat i on det ection bl ock
[ooA5 degeats,the. fluctuatio onponent of the active
conponeﬁt Igd %?Jattﬁénsufs?tte%‘lcé?r SO haRfRygkes current Is to
a refadioutputsindteasy st dlkbedtin Omn9h$geeELQdIéyteﬁh§/ the reference
active caonmponent. A second | uctuation detectio
phagg stwnalod get @riesitt Hee bt gbnpmenonpanentthef s¢d@m current and
the @a6Lie &ormoRent Lsa of the systemcurrent on the
dg- axes, _and ou?’pu%“s O?tt%es Sgs%ﬁ FEht® M command I ref g
[0018gr Ah&irseacliveracasporrttidhe1bbrciodatt it det Ctd AP vation
com bl ocks 105, 106 are band-pass filters having a
PAPF e PEnt iaicohvE LiREPPBRPta e #1f Fhe eystemotiroapt andthe dg-axes,
and @6t@idsSi Of st el Shiu r wi |l be described | ater.
[0019] A o‘iiqs fransfor n(%n}&hgﬁgulﬁfff gf67tlbeq-atcitéﬁ%fc8i“?@nec“ﬁe A second
fluchga wignmigt e curarenlockil 0 det €ctis HALE PG GRABRPME t of the reactive

temroiating in a phase indicated by the reference
P ShateBve

Sys
compRpEte 5B phent e thetdarexeanpodentpBovat @b a current

commb i@ 1AC, Gél-PHhe CGULLENL reacti ve conponent
l'invqg of trhe %C out pu? %ﬁ??%ﬁi' [ 0020) A subtraction

uni tTHEOBL BB E Bt Setdie ianbilyek< 0OPONENLE r Shastk - Hast 814G 5 having
a difRULput, gur rgnt fromthe current conmand Irefd for the

act i Ve AcoRpONEHE R Gngat fdter durciicanenddet atli<ort Wi Gtructures
willthe dastiMRacoponent. A subtraction unit 109 subtracts

the reactive conponent linvg of the AC output current
[001%) orht e rensfamatdonmanid 147 efaf0erbhes Epaak MEput current I,,,

nent tq.output a current deviation Ag for the
ko 2 ?gg%qf“%’ec""é ﬁ‘bao‘}%ﬁi'?te[ﬂbb%ﬂtlm diird @RS dAtEeitedriint the @eference

phas€X%e584 1565 tbhg, 5 APQRLI P integral _(Pl) control
of the curr enltl%evi at i%ﬁqke d‘lo#%g(rmefrhtegé&‘ff i° etkbgoﬁﬁo?iﬂ:rﬁ’f“t current
and thg perghdte eommsineagel canvirite\Vac farptbecacbhye
oo2dionmpopent .. A.current. control unit 111 exercises the
[ cgr g%ortl oRar P dlgllgn BoPHETept§ Wemeidiveosondsacelientf the AC
outputemirathoErof thef QirARe dofASAd YE  CANPPN Lt
vol tage command Vq for tohe reactive c%rgr%g%‘gen?gm{%élﬁ?g]to cutput
a currﬁnﬂﬁith@@‘OS‘eA ¢ fanshoagEveaninborkh? . apubega it dnMEE 369 subtracts

er oLdmtjen, Lo the voltage command Vd for the
the rLAGRE hidpatis ’ d)t}t HE &5 TEGET CORERE Tvgm ther crent command

active c onent &R

Iretq TORABEINGACEOPPONYnhO t8WLRYL: & Y oL Quyand Ve, of, a ~
*fixed coordinate System g Ancaddélrt&?%en‘&ﬁﬁf?n %ﬁ’.fodfdﬂ%e reactive
COMPOPRRL r ef er ence t hree- phase sine wave signal

[0021] A current control unit 110 exercises the proportional plus integral
(PI) control of the current deviation Ad for the active component to output
a voltage command Vd for the active component. A current control unit 111
exercises the proportional plus integral (PI) control of the current deviation
Aq for the reactive component to output a voltage command Vq for the reactive
component.

[0022] A dg inverse transformer unit 112 applies dq inverse transformation
to the voltage command Vd for the active component and the voltage command Vg
for the reactive component to output a voltage command V¢ of a fixed coordinate

system.



K to the voltage command V o to output a final voltage
command V*. [0023] A PWM (pul se wi dth nodul ati on)
nodul at or 114 PWW nodul ates the voltage comand V* to
out put the gate signal g. In accordance with this gate
Si gnan di@Ebh AMi€ONM T BHADYRE AREr HRWErhr LOBNELS i ndGave signal
is effected. To suppress fluctuations in the system
K teheerrlitege deommiang Vhetsysttent intféengonmmettge domand v*.
wer, 4 t . fr t.he_power. converter 22. :
(oo Rl B P e Ao LA P PR SR e oot es the voLeage
comnzgsipettioveutpictthengdtdlsogksr gwor ki ng during the
sel f-supporting run, and for their control actions
duri f§ 24REIdET Wt Fbi e i sRger signal G025¢t IRrf cerfumhcyver the power
t4,0 i detects the_frequency of the system
con vgltttg g\gzle2 ?/ss%{} SES%%%'M ﬁl}';a s?’ Péﬁeusesn%ucgcﬂaﬁh?#ﬁ:.mﬁ{ée sydien Clrrent Is
durifngegeepeyerofint Bec&ytRice sl Yo L gR r iYSu Qi tRIFIBAShE Bohd econverter
active power, and is in a corresponding relationship
22-with the active power such that when the active power
cr S V.. .0 h enyol tage Vs _ .
o o RE bt e a8 Bh e T8 8% fpettonan biocis
workfingcignoy thef s¢ he-ssipss engohirgend/sot Neeas@mtrb0Q26) ons during
An_anplitude detection unit 122 detects the anplitude
the SpLITRMPEOEYEA “¥Bttage Vs to out put an anplitude
[OOZ%']gnﬁl frl-e-qulH@y mleEEMP uggttll}el 8¥§etc%@ ¥]9é tﬁ%guer}/csy of the system
corresponds to the reactive power, and IS ’in-a
voltege Vespondiouy a €kadrionghdignairt h Theer deg@aehty 6 f POBRIystem voltage

vs oSuch t%gst when the reactive power decreases, the ' o
S CURSIEPERtRe O GPS AT 1¥G POURT v BNY 4§ N\A CORXT®R88ENT Bpfeptionship with

the WOBIvel B&,dLB6LA VR POWRN EIELERBRS poldle 0.BPP) Jdbuds,Of
t he sylgktﬁvem vol tagg VS i NCreases. F%OZ?] A t‘#ler dd&e requency of
the sy et vlttiagn Vdebeced s, hhdekel 23 adetiee pswéhencreases, the frequency

| uctuati o conmponent of the frequency signal F, and
of t%%tsﬁ'ﬁtégmi‘forlégggn%%rlf‘é:ﬁ‘?a%e&mmnd Irefd for the active

[002GP”DZQ(U%ﬁﬁ)liiﬁ%cfeoHéE&tfi!oHcter%t 190 detact kno ;meFjléLtl%%éf the system

detects the fluctuati on conponent of the anp
voltaggHaltoloutant apampit sudd s Emad Icurthendmpldentapd theefygtenm voltage
for the reactive conponent. The fluctuation detection _
Ve COIGERTTDE0 1R TRPE DANEO 5= 1 eifs ShGRAMIGEORALRG relationship
with@hé ﬁ:@&cﬁﬁ%@bh@ﬁ shon @Bé@wﬁhe%ﬂgieaﬁefahjci\?erpcfmeicggaseaﬁ Ghe amplitude
details of their structures wll be ‘described |ater.

of thepppglenTHd tegbtYsadesunasani end 08es Ubkr aotct ivh@oaet iivereases, the
copponent, 1 n..d of .the C.output current fromthe

ampl%:urreﬁfr%choe FARGT rveofllgia?%r\ét We“"gEFFYe conponent to

[002DUt pUtthdr€ WlheRbatedt Abtod Al ekt N3 agdietes the fluctuation
conmponent. The subtraction unit 109 subtracts the

compenenét o Ehe difsaenty 1siggabff, tdrel AGrOESpLt asug regmrefy gpmmand Treeq
for %%rerf;g%-e"%?E{Mgg%hCn%m%gh%%%%ggéﬁtggpg eatcetclt\:{gn block 124 detects
the fluctuation component of the amplitude signal L, and outputs it as a current
command Ireeq fOr the reactive component.

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

[0028] The subtraction unit 108 subtracts the active component I;,g of the
AC output current from the current command I,.rq for the active component to

output a current deviation Ad for the active component. The subtraction unit

109 subtracts the reactive component Tinvg 0f the AC output current from the
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A q for the reactive conponent. [0029] The current
control unit 110 exercises the proportional plus
integral ( P11 ) control of the current deviation A d
for the active conponent to output a voltage conmand
curdhtf e¢mrlaiie @Q&'f‘& ERATRAREN e J&@po@x@ﬁ{ Qgtmﬁgﬂt ré)EuMntt deviation
111 exercises the proportional plus integral (PI)
Aq dont ¥l reéctive campemntdevi ation Aq for the reactive

np nt. to out t a vo e command Vq for the .
(oo %@ac?ﬁgecurrent gﬁen]fOl [lﬁb%&?g?ﬁgr%ﬁeﬁﬁ% PPF TG gsS integral
(Plp&bhtﬂéhzo@mie' 8Sr A+ He\!@fastgoﬁr@asifoqr% 'agglvé Fn{}cﬁnent to output
vol tage command Vd for the active conponent 8

a velspgagemparfraAdi s thﬁo@‘Cttlﬁe crcmemervte cTi‘rﬁngemntt gontrol unit 111
exercz;litsgg'tthg \égbgﬁ%eon%qm f?ﬁa ad % f:ﬂ%trro f%f{ glh%gurrent deviation

oo uni t
Ag fJShf eﬁe ﬁBéS&uEd BempENLR t St PB@tputha tvB1L M%ﬁ@%&@%‘%ﬂ@ reactive
V4 to output a final voltage command 0031] " The

COmAORRTE pul se wi dt h nodul at i on) nodul at or 114
R d V* .t
[OO3%W erQ alln%rg%]ecr\éggf er unlr{nfl% Iﬁ)llega(:{)qgl eéﬁgr]cransformatlon

gat e S|g n acco ance
to taetvalmag:®rEtbmmecDWGrfd]:hEh@Q\&Eive comyRicherardlths voltage command Vg
effected. To suppress fluctuations in the voltage
for RifpFPadidee candoreeigieneyPrwf a vhétayest@mandidage d/§ixed coordinate
systgwl ng the sel f-supporting run, power is outputted
fromthe power converter 22. [0032] The fluctuation
det eChé¢ endbtiaoksnitD$]3 BA8s thdFefd2dnd EnLAYPASES sOfie wave signal
the band-pass filters, as stated above. The
K tos5he i phtass Giomerna Convenutpwala fanl p?aésaqet |comparkD v* .

iC f [
o034 (38 3 e PSR O O BB 05 v

commgng.V*1@o durpkitgthd Gyatkeheigatbgl s denotes a Lapl ace

operator show ng. a differentiation function. [0033]
As sPORRCPIATE. "1 thhF 9abarti9pat & f #ftien control over the pover

convebtdicbpatd gprdatect "l%ns%ﬁfelég fﬁl%th§t§ogxgp9§etgx o\fmﬁ:age amplitude

| ow-pass filter 51, a | ow pass fil
and Sydstueacy exf ti8.syFhem padsapand durBgyeneyseffisugporting run, power
er 50 is determined in accordance with

is OFQEI"S:&F %"’érh&f‘sc?‘éﬁ sCPRETEGUfTed of the respectlve

roo3bd UCTK@ER@&ua@@EﬁC&ét@&t?é@%%oﬂ@@OS1QLQ)'6 1??3 ? a thomposed of
cut-of f frequency on the high frequency i'de o

the bl@tcéfrpﬁﬁﬁeﬁlmassl bendthredweney. is set to be f1, and

t he gut - of; quengg% on the | ow frequency si de
PR lr%u&agégg AACPHEqheNes; PendRasst Slb"eerr éo g'hich can

t he determ

be usBAUS;, tHeh® ulc@Wa PASSaddddc€bn Blodi 14¥01 &1, 1€0V3ls RAS 18 e described
cut-of f frequency
by reference to Fig. 10. In Fig. 10, the symbol s denotes a Laplace operator

showing a differentiation function.

[0033] AsshowninFig. 10, thisband-pass filter (fluctuationdetectionblock)
50 is composed of a low-pass filter 51, a low-pass filter 52, and a subtracter
53.

The pass band frequency of the band-pass filter 50 is determined in
accordancewithfilteringcharacteristicsrequiredof the respective fluctuation
detectionblocks 105, 106, 123, 124. The cut-off frequency onthe high frequency
side of the detefmined pass band frequency is set to be f1, and the cut-off
frequency on the low frequency side of the determined pass band frequency is

set to be f2.



set at fl, and has a tine constant set at Ti. The

| ow-pass filter 52 for setting the fluctuation

detection tine has a cut-off frequency set at f2, and

has a tine constant set at T2. Here, fl = 1/T1, and

f2 =Thhd,2th¢ 06B34]asEhel10\Wr PASSo f héJJS%rreiflva? h sfal l:tste—.roff frequency
having first order lag characteristics, and its tine

set k4 aAE P8 sy ePHsE apheet iarel GorBteahtv-Fhs et Bred SBdor setting

- : Q] empval . _The | ow pass filter
cre (e e D RRSEL B 001 35l S Shrr DS SLERE it Fierana nas

timegpensttantt $ate acONBt amerd,s r3et i/@ibeatdheot i g gonst ant
se of setting the tine for

determned for the purpo . _ o
[003git e@?‘? Y PrEct LS Tonds alﬁé_ﬁeéhﬁlyl_gcfﬁrahorqumgshgnadnerlstlcs,
and bﬁtﬂnﬂceldotn@’é%@ils QQQ té%eucthlel iﬁ%.ctoqug a{nt I %eftteerrl ng?%gor the purpose

characteristics to filter the inpu §|g]h .
of npasrixpmewlf.i lter (fluctuation detection bl _ock)t50_ i's I
|uctuation detection_ block 105, its input signa o
;[ get %}]:ee lg%fggsesl ggliﬁ&ﬁéljﬂs afd 4tephaing féy%tt‘E‘iﬁe@lllagehQrathrlstlcs,
and idse ihandnpass 14 Lieto bEIUELUAL kAN ABLeGt AN DRI 0CK) 50, purpoce
is the fluctuation detection bloc 06, 1ts inpu
of sgtigmgl thes tipme f@aéﬁtv@mnpbtmuatiﬁfg of the system
. t he band-pass filter (fluctuation o _
det ;@?’?‘o%‘l%lyo?:ﬁ)a“sbn?gt ChEN2 K BEERI LT 6P Ut ertd §R utilize their
filtdtiogkciXdctbt SsviRBUto Sdianal dre GRS, d fsgghlﬁlcy signal F.
| f the band-pass filter (fluctuation detection bl ock)
50 i'¥ the Fepdoeass iféﬂit@et(éétli:bmtbbocdketkzi&ion;] el okRPUED is the
Hala i e anpl it signal L. [0035] The
fluc?&%??ggfgﬁé%%nou i g&'% %lkgrﬁpuﬁkﬁlﬁkﬁ]ed_sb’if‘esGBH‘%?CF?WHGM Isq
of the sygral cuotdrputted fromthe [ow pass filter 52 froma
signal outputted fromthe |ow pass fllter 51. The .
si gridl MSUCBOETRAP S Fohthd f3uptusad prrdet3ct som bloc)fc). I5t0 is the
' - t~-Si.gnal. | f the band-pass filter
e e St o ePont a05hI Sak Y Pl e i Ebati gh Componen

Isq ofetrecsiorenblcockerit05, its fluctuation conponent signal
rent command Irefd for the active conponent

. Cu > . . . .
i/\,fsﬂ gEeti’hse RRITRATEL Ght T (Ebrponshen (ﬂeteﬁwragtlpzle) 50 is the
et estedisd e1 5y St em; ent..1f; L he hand-pass_. .
fluCt?i | ter J(511%@] utgt 32%%% é%e%?%n&%%f osgfgflaisolsl s ‘?h_‘é‘eqmgncy signal F
f | uef udrsi bandteeset Fortdyl 0ckudRbrion siebbaetdabi66k) 50 is the

[ [ t command | efq for the
e Lue R e B AR R oh FS PREE AT Lidel B coRpOBi sional 1
[00350f ThNEubEaldte¥es £ QIREREN,, L 55hAf oﬂ&%&%??afghgg%%cgqiﬁ? a signal

If the band-pass filter (fluctuation Ion C
outputrq §rqmghe ¥oyinastuGitliten S@efmot 4 ongld 106k pli2Bed iftrSm the low-pass

' [ [ urrent
filtei ISP.Ct 'I'ﬁlé Eloé}la(ioo%;oaggpetd tsllognntﬂe slu%t}:ahcete?: 53 is a fluctuation component

signal.

If the band-pass filter (fluctuation detection block) 50 is the
fluctuationdetectionblock 105, its fluctuation component signal is the current
command I,..;q for the active component which is the fluctuation component of
the active component Isy of the system current.

If the band-pass filter (fluctuation detection block) 50 is the
fluctuationdetection block 106, its fluctuation component signal is the current
command I..rq for the reactive component which is the fluctuation component of
the reactive component Isq of the system current.

If the band-pass filter (fluctuation detection block) 50 is the
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conmand Irefd for the active conponent which is the

fluctuation conponent of the frequency signal F. If

t he band-pass filter (fluctuation detection block) 50

is the fluctuation detection block 124, its
fluetupttigntrbectiombdnehtl 23] gnaklicuabeor tdnidRbnt §OYARNG the current
Com+LneJ for. thtglc?r eactive conponent which is the _

Tlcttrat i8h CEnPoEift corPonens whishi £ addesfyiriuation component of
the Pric@liedy sggsiment Patent Document [0036] Patent

Docunent 1: JP-A-10-14251 Sunmmary of the Invention

Pr oblXénthe dane-sot ddlbgr tifeutteenth ofete008%] bIBEk) 50 is the
t echnol ogi es have been

> - i oned. conv i onal
flu%gl%¥r§%ﬁ§£e%déc%vl\no ﬁi?ﬁ)é?%]{jl }WWtﬁPwrb%qpoPgmgﬁgr@érﬁsﬁ@e current
comrdnel BYSUBIR tHd Qég@tfmi%c&&lq:oﬁl@ﬂt WnBen S¥SERME ) yetuation component of
stabilization device 20 works to have the power
the Sgpidrids sponadelli-ver power, thereby making power
conp iQR, ~L 0. order to suppress fluctuations in the
syst g?ﬁ%r’%&n?&{?engs a result, the detected val ue of
t he sgséetpedutieid | S detected next tinme is decreased
by an anount corresponding to the current outputted
wo"‘f‘%r POWRIT Peewisdtisatf i JR-RATHMIAALL power converter 22,
Suchsanflesr §8Sehd Fnbdi dgt ected value of the system
current IS makes 1t 1npossible to suppress
f | ucPrctiliepnstoe rbet Bolvay SiyetRe UnkEmtidhs el i ably.

[003[7203'31% 'I;% prevent this drawback, it is conceivable to
det ect® REVRTIFERPREL FonBeRt iongin taranglagigm have been confronted

withsﬂag)ifloilz@&iir%npggyi’é;(gﬂo to the distribution system 10,

nanely, the output current outputted fromthe power
[0038 hnviitiag 22, syfsiteneirge rbynidie eliduhercheWyls€bh bt 244 1i@86ion device
20 wgﬂgsn gekgav%ughto the distribution system 10, and add

the J8t'6tred™ POGE THVERFST Gt fetivedr PRHRL: t Bhgueby making power
compéeled £ bR iviad ke r0f o tshBp Syt BTN GULE £ 1f NGLe

cancel i ng out theo de%ease in tﬁe egt écthcglg{ %tﬁré‘ ofrent Is. Bs
2 regiHd. syt evredtreenelue wit hhe syasen dwwenerTs e:qreabhdi® time is
q ISes, that the current detector AA for detecting the
ecr%ﬁre?eﬁ ela!m\elé?t_e& fFom ARyt R STUBEPE 2 EPY Rt o o epower
comp@at-dot HeomltBé bbhett EoMyeT¥etem, 1Qyueh RELUEL SNt L /FL %l'éf:?cted value

}{?eassage through the filter circuit 27) is separate
of t e ¥t ¥ cuy 0} s TGkps eifetpassa babovesavrawisaciuctuations in the

raNQLheLd dea i equi p the output side of the
> f1uct uati on ﬁ%%gg)??'bn bl ocks 105, 106 with a _
[0039r offor picorak plivsdiaubegkalit (Pbdn@Aphbid 86 de@e@PRhkf Mirrent fea
tft he current commands Irefd, Irefq, thereby canceling
out LEomTite ¥vE st rEs@at hor Aevigerdcoahadilsgeilft ithe ys et 80n namely,

the oGtBdteAlrred P 'o%tbg@l?edpﬂ%%sthe power converter 22, filtered by the filter

circuit 27, and then fed out to the distribution system 10, and add the detected
value of this output current to the detected value of the system current, thereby
canceling out the decrease in the detected value of the system current.

In this case, however, the problem arises that the current detector
AA for detecting the current delivered from the system stabilization device
20 to the distribution system 10 (the current after passage through the filter
circuit 27) is separately required.
[0040] To prevent the above drawback, another idea is to equip the output
sideof the fluctuationdetectionblocks 105, 106withaproportionalplus integral

(PI) amplifier to amplify the current commands Iretar Irerq, thereby canceling
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the problem of the separate need for the Pl anplifier
for anplifying the current commands Irefd, |refq
Furthernore, the Pl anplifier is characterized in that
a gain on the direct current conponent of the input
out ihgriicrpagompstien¢tcted vEVLea dff thdeysfdnueidtaht ONThis idea poses
he &Q ent . is zero, therefore, the output of the PI
¢ e%rrpgp?% ggr tg|]es S e PITESR L T e B #rldS iendpr eRel ifowes the current
comgofalsi YRS t.Q.be outputted fromthe system
stabilization device 20. To elimnate this
shor tFE8Rr#FOTEhe Rl Phapbl fiier feetsradterbeed @Sahat a gain on the
dird@Weyelon i r r t results in a sudden change of
“he power g%@%&té?{édofe?rg%rﬁripﬁ TYEPENPRIASE| ifdribhr Even if the
fludeatten 20mpanerer 05 ddief ebneradyes sehy AfbeetdMOne theamprisier is
ts% tem etc. In this view, conplicated control whi ch
not f P FRtUrsf Rt therevRpeentdhuehdolle amphifédrrémthe system
stalAek fadilohide& i BY Sl tt) e, ;i hst.ead of such a sinple o
reset. 1's en(:aLedeIéI). %ﬂﬁiesllfnéé%{cneo? lesrsrtfrr%?’%lrﬂg'{%ﬁz?f] amplifier needs
to bpurésef.t he sel f-supporting run, the system
stabjlization device 20 works to have the power
conver{E1F 23 GeF PReFe s ier U1 thitt @ Byddraldhagaofietre power outputted
fromCOHEBNSE 9Papi N QL A 4L O; Suppr.ess_fluctuati ons in the .
frequency and anplit udgg‘(plo(fse ?ﬁetosf@foém%%?%’gg% Wggsepg affecting
the aygtegulete.t hn deieoctied, wahypi @ftciheoduregueney imo1bbe returning
tect val ue of the anplitude of the system voltage
the ‘g?gpa‘gt"ggﬁhég’lln%‘s‘&hfﬂﬁﬁéoi%raéeFeJa%én lpythn Brdead of such a simple
rese€OrIsCapORdH .NOriiQ e, LHELENS pyLputted for power
conpensation fromthe power converter 22. Such a
(004 b critpdadi the kel fetwobedinmirue, tOfe bRecdy OMENGYaOon device 20
il d value of the applitude of the system
"0 tgg‘téeeq{% fiakes PPV THEsséT B8 1v8r RiysEesidereby making power
compédsactomt oS deR tohGuppyst SRYRLLAISoYS kel 4 -
As descri bed above, therefore, i toi slconggjﬁl\%gf%i%ogng]amphtme
of thfaseeten Welbage &5t Ased xRsulfr orhet Hetsytetievalue of the frequency
et abiddezaty devige 20.t0 the distribution system 10,
o T Nanel y, t heaqgﬁto%{tﬁ%L?fnpéﬁiuc%u?%J‘k“?eﬂ’sl’tieﬁrﬁotlﬁég?)éf\ﬂe?etec'ced next
time ¢omeerteredd?y ahisbenedobyespbh@idd Lt @he Gk Colid Be ¢
then fed out to the distributi ond syst gmulo, acr)ld pélég oF power
COMPENFAT Ht EEIRENY/BPYRF SANVERFSr Bt pltcltardegntadenirt hige detected value
of thdetLLlef-yal-ug,o f.requenc or_the detected val ue
of the acr:'r%l itu eggﬁ%g ‘gayél eth vBF tABEITHF ph thPoRHSHe™ voltage
Vs makesplt fupolsb b BY to Jhgae sBEASEH RS i ohOVRYEE sy AWSE L sreliably.

a pyoblens as stated above. [0043] e presen
0042} VR s tHegRr Hhra PRV S RBPT S R 1B Fonheiabghttoodetiske the current

fed o@D @¥6m ABSCyished £ARYENLIL9pA logiges,. Lt s an

obj ect of tyl’?e I nvention ?12 dg%g{’:/??lg té’glgf/esfjéﬁj?rlbu“on system 10,

namelyy difiel dutaitorttent certoapat eref tperdoaeRidigvstadl 82, filtered by
tion a current detector for

the £ elr Jhsfcuiy.r?teyom us| n% i i i

et ect 1y oBPIPCLIPAEANE &t thRglisyailmion system 10, and add
the detfebbdl v dkd B8 th@N¥iR@pu®butiSinio ARl dg@étlefdlvearer of the frequency
or the detected value of the amplitude of the system voltage; or to provide
a PI amplifier. These measures, however, arouse the same problems as stated
above.
[0043] The present invention has been accomplished in the light of the
above-described conventional technologies. It is an object of the invention

to provide a system stabilization device capable of performing stable actions,

without using a current detector for detecting the output current of the system

9



Means for solving the problens [0044] A constitution
of the present invention for solving the above
problenms is a systemstabilization device provided in
a distribution systemwhich, when a power systemis
stabOT Ml ioh WeHRBBL WL dsiRy ther Py sSystem  and when an
abnormality occurs in the power system is cut off
f r omMesaspiuersedysre theapabblemahi ch a  di spersed
eration.plant apd, a | oad are connected, .the system
o o e PR PR o Remron Lhniop AR cbeve problens
is Peyefem SOIBICE L1 IS cBYIoOl 8&d 8n GOMVE L bt ACLJs@Bm which, when
and an inverting action in accordance wth a gate
2 POYPH AR L P 1 t RE cCOBMR TG tgriihe Porke FES rematead whigan abnormality
occRPVRL tc‘rYeSESQ%Ll % QQ%:KEa's éuqeo Pr}trgglth%m gwerdgt s(,:“treqll ner?d to which a
an active conpoKen of -a system current and Feact| Ve
dispganpdneameratibhelayst &M aULs&Ntaret fneységm current
flow ng fromthe power system into the distribution
syst e SeteE R ld 2P F iR G8V1eh PeBhpbfe AP tIR| Wefidd PRd @ power
X . I . R ,
o et SR der ot o T aER SR SR e Ra b ffecoramnce
witlc @mgenerdigasl afxurfirenttheonominob1f onit,he active
conmponent; determines a fluctuation conponent i nc|uded
in t KESFEELtR BfmpoHRhtSYSEEM thie eyt lemtbtirG@hE by gt
second tEhuiGiddak h Ofb 6t €SB QFKa AN HSES AR and a reactive
fluctuation conmponent as a current conmand for the
compargot iof d heiypbae atir rdnyr tthersydetre i rees fdowaed faen the power system
ineSQIRONENt ftan al ternating current output current
ANEa T APV L S¥EH Nt of the alternating current

Out plfet ErHiIRRBL a £ilBEuA (8N BMPoREBn € UMESMeOWh RMe active component
current being outputted fromthe power converter; and

of T\t putient Ferritte byi gnbiirstoflucddatiang datedrioanblock, and uses the
flu %\éltﬁ%ﬂ % mf gﬂegth%s?%téu\é%engo%gngrﬁr%;fﬁa\l\?%ef hatclﬁgv%&qmegnent;

eviatl on petween e curren

conpaseainiard 4 heudtik vén comReRa0ti nel uddeiakherBatt i@ component
current output current, to zero, and also reducing a
of thgr FeHerdeNs ZitoRY foretrrs fénetuaraor gipfeatin bhhfiph and uses the

f lud.t%a@i&? \(:ioﬁﬁ&q)é’hé) %EV\Q ﬁ%r%ﬁrgt C&%SQ& f%?n'«[?}?@ q:eggiéi%ep %ﬁr]l%onent ;

reactive component a reactive conponen
al t efnathargdanerneénd s aub piitvecitmpendnt éDad el Gsrnabihywberrent output
the abnormality occurs in the power system the

CUrrEBht 3] AunTIctidet SFICRBRS ofr bhfa 24y STRARIRT e eBF Qtgut current,
the zgit%trﬁlapiﬂd %x@é%to%%u@cﬁfl%ﬁxld%&\xg ogﬁmled%{}gmktgg p@wer converter;

frequency of the systemvoltage and an anplitu
and si gnal showi ng an anplitude of the system voltage;

det er ni nes fluctuation conmponent included in the _
fr eqBHEY s a*b%%?te IPBy LLTHPEIRT BCPnEE oo Hetder fR the active

comp3h@&K, wRREh USeS HBe: {divat Latic@R GRRAPEM: @Smmand for the active
component and the active component of the alternating current output current,
to zero, and also reducing a current deviation for the reactive component, which
is a deviation between the current command for the reactive component and the
reactive component of the alternating current output current, to zero, and

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

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

determines a fluctuation component included in the frequency signal
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a current command for an active conponent; determ nes

a fluctuation conponent included in the anplitude

signal by a fourth fluctuation detection block, and

uses the fluctuation conponent as a current command
by afthirad flleatid biencaieenest b1dek,t hed wdes enpinMestid8 on component as

active conponent of the alternating current output
2 CURTFeit™HiTE £RE 3egEtiVR ceBRRRARERt of the al ternating

cur r&ter R |t ernat| rr.ent . .

out ot L ene Fa et Lo P ATk SR e cuce signan
by aclomyeh tiductasmdi outiptécibheolgake Sidgnads ftae fiREHGfi®nacomponent
as aCdrren devi ation for the active conmponent, which is

o déVT at BN BBt Wided TFRSTCUP r&tPORBRYand for the active

CONpirentr weﬁrﬁfn&pﬁ:he\!ea&qwomhn&tt e @l tanggfﬂaltri]gg current

current output current, to zero, and also reducing a
outpglycpergntdepd dthiconedariveheompeaet i wE tiompaneniatingi @hrrent output
currd e\ihtjeegit%jringgirpetmeen [the current command for the

Fedct 1 ve conponent “and t HEPUF SHET TR PR YO ted TE e the power
convadtie@F N@fd Ng current output current, to zero, and when

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

ban®ufPeierr gatofigind finedvatnon detrent denidilioskor she active

t f a cut-of f frequen on a |low freguenc _

compEhe! fiEn Ls £ BULaoh, bEORIE) Sl Watert, Ramps! 157 The active
compdniefie atidnSteadttivaf céngodenpagstd Eiﬂrnﬁa\@ind"@hlgferfte&%lt current,

whi ch has a cut-off frequency of fl is set to be Tl,
to zenoygand £ R T RGN CHIr At [deVE paies Fqr ther rdamtivetonpmpeat, which
; 1at | t] ' wWhi h a cut-off
b & e PGP D e w2Reh T B TR 1Y cpmppnene ona ene
reactfivectargpbhent det ebei aitebhocksy atereacbueaimesest®, 8o zero, and

first filter having first order |ag characteristics

wi t §P8° £ FHE™ TnsteaveneY ore high rrasdcy sidert a pags hepd frequency
of thbif18{ct0k AR | ti canstant

o e e b rForme st Pact ga fEetuency on a
low fhequepen sddsi ghahe quitsp ldanedt feaqoemehe sfdatsto okl £8ra tamd constant

of a B! gnalf.g tgufHIed fromthe second filter and outputs _
a'Tesuf ti Se el ¥fCel YRy B ir8diisat KIS PELifEefggney of £l is
t tPbOILMI NG 4 hemé icbabeAid, 5800001 ' c -

> on an out put I(I)If Ct hetsub<t)ragl?grI.)g%o%ﬁ%t]%r%n%{qﬁéetﬁq%aa fluctuation

detecgpprs tiireitihdah dfast hecysresetrequarenyt bDIE2i £s tshe @bby a2, the first
tem. stabiljzatjon device, wherein in each _of the _
vo o8 (e P UM bR e PGk FOMP B T11R Tiitex having
firstCotice@f fad rBGUEOEY @R ENGi K O il8AUEREYnSI B9l 4 BEcond filter
. pass band frequency of the fluctuation detection
having féegt pgdeptagshpractardstiags vith & tdgaewoytamnof Be, laoswbtracter

. o f ' f t band ency. i et as, ,
th.chflzgze’e.cq’tgﬁlgg%’slu%lé:ggctolont Bgifvpa‘?isa nsgll%‘ggg. :ogq%g)&g}gl%:f?ﬁrﬁ at}\?a?b%st filter

const an or
and a ©fgnbl foutbst et £ te scaRdd tthetdd s 6@t8M reshit{ R difference,

setting the fluctuation detection time with a val ue of

and a i?gcgbaic dagcuit f1p;_:’providing the first and second filters with feedback
on an output of the subtracter.
[0045] Another constitution of the present invention is the above system
stabilization device, wherein

in each of the first to fourth fluctuation detection blocks,

the cut-off frequency on the high frequency side of the pass band
frequency of the fluctuation detection block is set as £f1, the cut-off frequency

on the low frequency side of the pass band frequency is set as f2, the time

constant for noise removal with a value of 1/f1 is set as T1, and the time constant

11



and the first to fourth fluctuation detection bl ocks
each perform conputations with use of conputing
prograns to add an input signal inputted to the
fluctuation detection block and a feedback signal,
for gmtrynotihe filustuarider ddtgti b tehne RA A2 F280M8F1 D€ ¢ et as T2
time '

i nput signal and the feedback signal, with a
constant as Ti, to determne a first filter signal,
car r heU4 fder Lltering of. a sumof the
i nput  si gna?lt g%ld%ugﬁé #Q%é[%{?k"“s.‘iaﬁ%‘f‘ﬁmw Pirckst p3rd perform
compugasie wash e b6 detpermmdieragsacond filter signal,
and %H(lgtgnact the second filter signal fromthe first
filtér SiTgharut 5190t éPRYHEdate Ithet flrdtent tamperesition block and
a feRdbpelt stiggaf| uctuation conponent as the current
commands, and feed back the fluctuation conponent as
t he fFeetibaek Hirghatrder| D46} 1 tamahhert NS bt WhieOfhAt signal and
res Lnvention s a system stabilization
the gg%?ﬂ%gﬁp?%a&éd” Jir]C 3ntd1m§t FIBEERDRSsTEt ém dtticeningvgefinst filter
signpower systemis normal, is connected to the power
system and when an abnormality occurs in the power
syst &MY Suedt rat fordrpmaghti jpeweng $ifss exgn andht Ginghlt lgnal and

e . a té im l F d | d j i
the g a0R IS PoRECARL e BLAN B0, Bl O30l g ocona Fiscer

connect ed,” the System
signgbntandl unit, and a power converter which perforns a

converti ng action and an inverting action in

accothaneet ter Aegorhifalessyymapndledrbnomhd Hérsominobr signal to
detettide aWRRIRLO: WHEN wer SYstemisg nornal  the

control unit. det efﬁn ﬁ%%%éno%té%(li%v h%oﬁib‘fiﬁ‘éﬁlo&f crponent as the
currgystamaods  am fentback eRdliugCua tGOARVAS et ad {1 AXTHEM signal.

[004gk/ur rAeni;Ch?]thlg(gns? stemcurrent flowing fromthe power

Syst'ém uie P bt PERS Sy Sin@RNt Het by abneisemestabilization

devidd gedmialbion § | Lh.t he, active conponent
Y ldt he syst em%??%u%g%&?%?sv%gﬁg’u(V:Vflﬁ%tai %Oﬁ’eaesg%&?’i“olﬁ normal,
1s coypgeked 5ﬁ(ﬁh§SE@WQﬂ1eysﬁémucdnﬁaWhéHWaﬁCHHM@Bﬁ&Eiﬁ%SOéturs in the power

ur t.cC nd for the active conponent; determ nes a
SYSLH LY GHFi G BOTbORRMCMFRAVAAEE IR LHMoh i o] digpersed generation
plantc@nponahd ffe tdi@nsysiem current by a second

fluctuation detection block, and uses the fluctuation

conpBfetitstes ataziddeaticonment hevidhe ceatidivenit, and a power

i, her. determ nes an active conponent of

com e L8 Fr 5Tt Aot PG eant ah i F8aet fyeccordance
with eogponentnal fdie rabd ehaatddiGogUsf:@Nt out put current,

12 the alternating current output current being

out PUETEE FRom tlisePpesiesyetem st Bormal, the control unit

determines an active component of a system current and a reactive

and

compqnentofthesystancurrent,thesystemcurrentflowingfromthepowersystem
into the distribution system;

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

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

furtherdeterminesanactivecomponentofenlalternatingcurrentoutput

current and a reactive component of the alternating current output current,
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and outputs the gate signal for reducing a current
deviation for the active conponent, which is a
devi ati on between the current command for the actiye
conmponent and the active conponent of the alternating
the QUES @A i AYEPHEe T WULSAE curthtaRiQg o@@lgu@ée%cfroﬁqmﬁ Fgﬁel‘aconverter ;
current deviation for the reactive conponent
andjg g devi ati on between the current command for the
ive co onent of th

r eaCto'u\(? &og}p ngpt Janr(lja{ tP r re urcéﬂg ci_u6r§ t‘rgeVJEm:dov\ﬁgﬁ the active

alternating curt en u
compgdnenapnovienl 1§ \a @éﬁﬂitsldnnbéﬂ%eﬁoﬂ\@é Y SESMeoki®nd for the active
control unit determ nes, froma systenvol tageof the
compAnept iapet iienagyisteefomroneal 9Erdye abiagnatinthowk rRptaoutput current,
IS oltage .an
o 2 LE NG o e d DL EPAE 00 A A iR Asb S garponent, wnicn
is ad@&t\aramm&eawéém&héaiumﬁnﬂQﬁﬁhﬁﬁfﬁltoi RekUdRdtife tB8oonent and the
frequency signal by a third fluctuation detection
reaqiiBRIComRRAC s &Y the %Jit&éf’@taltrigoﬁu@’cﬁ?ﬁoﬁ@?ﬁu’ca@rlaentr to zero, and
curr f e .C nes
fl uc?ﬁ%r% ft%%n%gﬁ%%%éﬁ?glﬁc%%%edj ?ﬁ@%ﬂ; rerett ude %e é:ﬁrall rol unit
by adé¢antine$) Gréuatyoremdel eadd emtHel dickrivutd od$@Stdm)@ frequency
. fluctuation conponent as a current command for a _
Slg“raiﬁg‘PWég 83 BREHIY: OF Hit AR detodtAPhesd pReMREE Fuae signal showing
an a@9IPRRNL £ o{het lggs@&; Q{ol@;(%glg current output current
and the reactive conmponent of the alternating current
out p@%teﬁmanﬁerﬂ flu¢mpaﬂlberqmapomgpu:mncxuued01ﬂ pbk frequency signal

tted fromthe power converter; and
by act%tlﬁggslufge ga %Jeg%gf’nfb&?c¥'edf}e|“ﬁ§s a-heuf hesuation component as

a cudesitaicb®adOreot-hgn atdtii ve cdnphRoneNt , which is a
devi ati on between the current command for the active

conpRieFiinge & ﬁéu@maltwen conpormaTt influded &l tbe rmtpiligude signal

C t curye to, zero nd al so reducing a
R T S T A L ——
as al surgdedevi@atniaan bet Vﬁeﬁaéﬂ’h&ecbérﬁg%ﬁ‘énGPmnd for the

reactive conponent and the reactive conponent of the

al t ePIFAPPRPLFFéRES d'@@p%l‘ftlé@r ?@monetlb lertdbe aHeraheing current

outp@t Q:ldt:r&iff aglﬁe&lr{_ﬁl}%gcﬁpveﬂc 3?1 Cst de g{rg?§8¥%ent output

d frequency |on
Currsfsit the betddnatang Wiroéic f)ﬁ’@ﬂiﬂ:ecﬂ(‘zy:eﬁﬂ Ring @Wtﬁu@é@deﬂ%% the power
side of the pass band frequency is set to be f2, a
converted/ cfStant of a |ow pass filter for noi se renova

whi Q:l?lteﬁgs @nk %t@fglgtlgfg&_e@gé{ugrﬁgt er en%ecIe %gtlon JJ.-OI' the active

a tine constant of [ ow pass or set
comp¢ﬂaa@tU%hlannlsdetdﬂmuaOnon|bﬁEwa&n mhehéukﬁ%ntu&omﬁﬁhd for the active

uency. of f2 is set to be T2, Cis set as an
comp SR T4t F o 6T CErRPRenta0] he gf tagnat gt qurAgRhGIERYS current,

to ze®o) §né 8l s8%eBucidy Qﬁhgrerﬁ y@l‘é@l&b%@f ped r@gctJ]ve component which
multiplying Tl by ais set to be T3, and

is a deviation between the current command for the reactive component and the
reactive component of the alternating current output current, to zero, and

when a cut-off frequencyonahigh frequency side of a pass band frequency
of the fluctuation detection block is set to be fl, a cut-off frequency on a
low frequency side of the pass band frequency is set to be £2, a time constant
of a low-pass filter for noise removal which has a cut-off frequency of £l is
set to be Tl, a time constant of a low-pass filter for setting a fluctuation
detection time which has a cut-off frequency of f2 is set to be T2, { is set

as an oscillation coefficient, a is set as a setting number, G is set as a
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ined by dividing T2 by a is set to be T4, the
?ibfrzt to fgurth fl ugt uation detection blocks are each
conposed of a first filter having first order |ag
characteristics with a tine constant of T3, a second
gaifi lat ealdeavbogiddd sy Mldﬁblyj-@ngw %_pti%r Eec’g It%sbe\aM J.ISI? gnd a value
time constant of T4, a subtracter “which performs
obta s e B Bith e Ry @i thakt cmtlpmtrﬂectﬁferﬁmsheaé :Cf_bﬁtélr fluctuation
itibgr j fraom - second filt,
o o oo s SPREh MBS B LB DR ER Mppiriiget order 1ag
chagasitepiftilicplwiithgn anmeubpstamfot he, SUJRG! £ Ry Ha¥8ng first order
gaLn G and. outputting a resulting product, and C ‘
tag exSFae%s?é‘éS‘bJ;FsFH ﬁmaate.@q_)cop%t%r& catTh Rabwgreftdr ohich performs
subﬂﬂaghfﬂnbéiﬁgeﬁQ@igﬁg¥$dt 9t [ 8 ?Qd'éggiééﬁégggFﬁéﬁaioutputted
set using the Fornmula (01), Formula ff)
from §3g:seppad fidthermtd catpdter aeas] tidlatfPerencd, 2anklIR amplifier
A1 019 JLT2/4T1T2. 2 -4T1T2 a (02) 2T1 G = a(T2-Tl) .
For yyt aJZD'i'% (03" Fod7PE st REPtRASHSE i RMthe o Ehea_nd outputting a
resupt odi Nth@n is a system stabil | zation evi ce
grﬁfggd L:iﬁr:fﬁa di stribution system whi ch, when a power
syst énP¥eratseely, Foirmleotmact edet Qatt}q heapoveys iﬁifﬁ“’“ and the
[ occurs in e power
ot R, B TR S i B on - Rt (2
and Howspensead)generation plant and a |l oad are connected,
t he sr\r/lst,em stabilization device having a control unit,
LISt aFhampoveet feBmi@sier which per forns a converting
action d anpj nvertingactioni naccordance wth a gate
Si gn@l_?lgldo‘ﬁﬁm the control unit, wher ei glv\,hen t_he
powef syst/emrbs normal, the controt- uni t(0ldet er ni nes
an active conponent of a systemcurrent and a reactive
corrponerﬁ\/mffzt{w\/systmz;u,{fle@t_y_: the‘ system current
fl owf ng Tromthe POWET SystenT—i nt-o -the(@)stri bution
system determ nes a fluctuation conmponent included in
the actjyg cefrponent of the systemcurrent by a first
f1 uét GatiomRet ecti on bl ock, and uses.t hes) fluctuation
conmponent as a current conmand for the active ;
[0047¢0NMPaBEHr; IRk £ Ot N85, A fd b’fgsléﬁjé 'iggegtalrg%oi%eangyslt%%l sl'tl:akey:glization
in the reactive conponent
device provided in a distribution system which, when a power system is normal,

is connected to the power system, and when an abnormality occurs in the power
system, is cut off from the power system, and to which a dispersed generation
plant and a load are connected,

the system stabilization device having a control unit, and a power
converterwhichperformsaconvertingactionandaninvertingactioninaccordance
with a gate signal fed from the control unit,

wherein when the power system is normal, the control unit

determines an active component of a system current and a reactive
componentofthesystancurrent,thesystmncurrentflowingfromthepowersystem
into the distribution system;

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

determines a fluctuation component included in the reactive component
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14 of the systemcurrent by a second fluctuation

detection block, and uses the fluctuation conponent

as a current command for the reactive conponent;

further determ nes an active conponent of an
of g4 eyptdn rgreent epta Glecphll fladthiedlonaddtcati @R10¥R, and uses the
1 component of the alternating current output current,

UEHHE CAPE THROPHYE &Sr PefitE IS peA™ens riéit thei 1RgchiiYpromeenent ;
frOmﬂﬂ%h@pw{eﬁgﬂggﬁh%Efiv@@&np%H%rw&§ [ ta%i%{:] ggr‘?&lent output
for reducing a current deviation tor the“active

curergipene @ regdiiicle compongeviet itba diebwesnnghenoshtemttput current,
thegggg&nq.for t he active conponent and the active
gonporient? BF1WE WPEF FHETHY Redre BHEPW A cR e @RYST converter;
andt o0 zero, and al so reducing a current deviation for the
reacti ve conponent, which 1is a deviation between the
cur r OtreenHemdatorigire faartdugéng ermponemt danihttibe for the active
i Ve . onent of the alternating current output .
Com‘%ﬁ‘%&éht"&u& gnlz)serao, egﬁ%tl\/ﬂﬁ’eﬁeEvheéana%heoFﬁ'ﬁF?IW COPERS fop the active
comgdr@npoinartisy sttifle EdpdneRt Il tithhite rd8t BAJTE0LSent! 6@PUR current,
systenvol tage of the distribution system™ a frequency
to zgremand ah¥w PR CA NPriegiirersay deviztensipsttdm vesicttage camgbnent, which
: o af.-anpl ' [ show an |itude of .the
b B b e B P 55 bR gqmonent and the
readtiek udetohant e thequereyasirgnahrrddy duthitf durrent, to zero, and
fluctuation detection block, and uses the fluctuation
conp8REhttrEsaPROIGLE Byt OSHEraiY therpPaseragystam, the control unit
conp ’ t ] f ' nt__incl uded
e AP e e ST A B PR O st iz quency
signdétsbovimna flregkenandft tisesystue Fdltateiahd @R LRAPOMBNEignal showing
as.a cur rgnt command for a reactive conponent; further

an aRthiHienes thfe SXEETV &olbf¥nent of the al ternating

curr gdterm@HEPW f@Hé‘E@ﬁ:tioﬁ%mkgﬁer{te§H$i&é@d0ﬁnmﬁgeﬂ!eq%gncy signal
the alternating current output current, the

by agihigdnEitichge tiamnr detteanitputlockr medtuseei g 6Ltqutateon component as
a Cuf rom tchglm 0 converter, and outputs the gate signal
for t educi ng & chf rEit Y aevi™RPPoM f or the acti ve

CcoNpa&EsthnindkiC hlﬁ@t@t‘i@ﬂi @hboRediet NeRchnen GHEr &1 i tude signal
command for the active conponent and the active

by acHiFdhehtucstat hen gleteshinn hiodur pedituseat the féucterttion component
t ro, | so_reduci a _current deviation for the

s arg%%teeln\glec%g“%ﬁ%ne% 2 v]\:ﬁla"éﬂg’el gor&pod‘ﬁ%ati on between the
curr enttheenaedetnt 6és (iR peatld ¥enERHRRONENtthangd1 td¥8®ating current
reactive conponent of the alternating current output

outpuf UERent 1aedz el reafil Vheareenent - of fther akitameyion carrent output

currgliltghtlfné ggygﬁ%%lﬁé%%rgg ‘?ogﬁgusc (pl?rr}:%n{:rbee Hen% gt];ec{ Pe th
fl Uctuafion detedtion bl Ock 1s set to el PE it Ty} the power
convéregueasy on a |ow frequency side of the pass band
frequency is set to be f2, a tinme constant
outputs the gate signal for reducing a current deviation for the active
component, which is a deviation between the current command for the active
component and the active component of the alternating current output current,
to zero, and also reducing a current deviation for the reactive component, which
is a deviation between the current command for the reactive component and the
reactive component of the alternating current output current, to zero, and
when a cut-off frequency on a high frequency side of a pass band frequency

of the fluctuation detection block is set to be fl, a cut-off frequency on a

low frequency side of the pass band frequency is set to be f2, a time constant
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15 of a lowpass filter for noise renoval which has a
cut-off frequency of fl is set to be Ti, a tine
constant of a |low pass filter for setting a
fluctuation detection time which has a cut-off
of § Lewtezeyfidftek2fdiSnsede tombR1TWhidh hss Sedut-88f &requency of fl is
oscillation coefficient, ais set as a setting nunber,
set o ke Jdr adige qpaiskany afap devwobesd Aedtdsy fanltetphyd mgfluctuation
Tis . .S, S he T3, .and a val ue bt ai ned b ,
Ci6teddit\7ig itﬁiéneT‘ﬁkﬁbecgl {égsl S Se otf% greeqﬁ?c}f & ffo% r&§t5%% P é?r Td € is set
as drl vetildlatdon @eiféctiait, bhockSsedr 8s eAGht eHYP s/ Of cAis set as a
first filter having first order lag characteristics
9aiRgi FhVHYE ARERIGIFSE Bt Bt irBying Sbdund fiF|2adr thave 7§, and a value
obtdink§t ry; ar ag | Sti,CS. WM t ti canst an .
oy o B AL Il e Bt oo & hvecuation
detqssigrdrioaksiapeabacutpupoed bEamstihset fiinsér fiahvtieg ARGt order lag
charséicggalst%gplﬁt ed_.fromthe second filter and outputs a
resul 1 ng° ditf et e CORMPP Al Piissendfighter having first order
lag RHbiddqteyl 61 ANworh RUEIRE dRer SUbLEaLS er Q}ﬁttrggt&alv%ig\ performs
and outputting a resulting product, and the gain 'S
subtgaetignbetvwaeha 613l avdbubteddimpmithe fedt filgenantesigndloutputted

S [ Eorpnula (04): [2nd mat hematical fornula] a o
From ?ﬁtfz%%f:?’g? fg}%]’i 7. Gﬁzﬁ*f“{ﬁz"" FEEB YA [ RIABPe AT amplifier
for monsiplyiihg oh ohtplie ofr €&eBlbi ARBE N ths A& aPavs outputting a

system stabilization device, wherein in each of the
resu#"i‘%‘-t PEedYGur 8R4 | uct uati on det ection bl ocks, the

cut - frequency . on the hi.gh frequency side of the '

pass efaﬁam ?gr egdency” 6f ?ﬁ?égf?ﬁ’cf’ﬁ%\‘fﬁ'oﬁnﬂép@cﬁt&ﬁng number o is
set btiook Fosmslet (as)fl, the cut-off frequency on the |ow

frequency side of the pass band frequency is set as
[2ndf1ftq’teﬁ§t¥cf%ef°%%]ant for noise rempval with a val ue

of 1/fl is set as Tithe tinme constant for setting

the fluct{RA1BH+deTect - 46°nE1W2 h a val yg gf 1/t2 s

set as T2, the osdill-ation coefficiénht'’is d&t as C

e setting nunber is set as a, the gain is set as G
[004§ﬂe__z§ ﬂttb%r oBPSIEHEYARP Rl F PR IR ETE ISP td onsig dtheggbove system
stabil3zadNeh ctet&@cé’,alvﬁl%rgpﬁai ned by dividing T2 by a is set

as T4, the first to fourth fluctuation detection

bl ocks eeele tpfpéhe of imstc oapiduath ofisicwihati dis@edfction blocks,

co ting programs to carry out first order |ag
fi F?‘glrei ﬁ‘gt o%f%t RESTHRY 8F g’%‘&l hMdpdresency sife of the pass band

freqidridgtdfadeomn deLaet drPBe dQGKkn pbLh; @ sLE B Honsiant. s frequency
T3, to determne a first filter signal, carry out

on the dey fgedeentwgifiel eferthagrarfs bamd ifmpgtersiyghal sétnpat t23d the time

consLIa(?lt for noise removal with a value of 1/f1 is set as T1l, the time constant

for setting the fluctuation detection time with a value of 1/f2 is set as T2,
the oscillation coefficient is set as {, the setting number is set as a, the
gain is set as G, the value obtained by multiplying Tl by « is set as T3, and

the value obtained by dividing T2 by a is set as T4,

the first to fourth fluctuation detection blocks each perform
computations with use of computing programs to

carry out first order lag filtering of the input signal inputted to
the fluctuation detection block, with a time constant as T3, to determine a
first filter signal,

carry out first order lag filtering of the input signal inputted to
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16 the fluctuation detection block, with a tine
constant as T4, to determne a second filter signal,
subtract the second filter signal fromthe first
filter signal to determine a subtraction signal, and
the Mttt ohhée tadbl 6:20hb0R, SIigAAL vetdf9al0 & £ to determine a
determne a fluctuation conponent, and output the
secqnd, 1Ry 8h9dnponent as the current conmand. [ 0049]
Anot Ref £QRSL] | of..the present invention is a ,
syst em st abi Iflléz;%eicgﬁd %é&%e&&r’%\?n %%081 RS first filter signal to
detedmghe i huyuboracgyshesigrail chanavhen a power systemis
normal ., is connected to t.heq‘ﬁower system and when an
abnoPHhF iR BESTPET 79 iche igBakPY thy S8 ENE thsletetminkfa fluctuation
comgoh €A% t Q%dpgwltsygg .t ich a dispersed
generation plant an ga%g%aga%\(gmpggﬁrﬁ%c seg},le tHETEY S 1 Gefpand.
(00491 abhhéFetricons deuitden bawinagpras 0Nt f@nt U b s a@dt&n stabilization
deviRQVer ,igo({;verte,r whi ch perforns a converting action
and &N TV eP 6 Tig° PP biPT A HeEortdahe evhenia RO gayEren is normal,
is cShigdrkaf@dehid 9%&P%y99&£,r 9hq YRLE 4 V\'Ql?x{o%:l Qly\@egcct:lg]res in the power
power systemis normal, the cont rol “uni det 6r M nes
SYStgh, d6t fWecEHriponeie piwea sysite@m oWl tenhiane aisRasté \Rneration
0 nent of the systemcurrent, the system current
plan?l%\{/)ﬂor?gg?ardgr%r?h%orﬁyﬁﬁé?d’syst em into the distribution
systeng sgetar @taﬁﬁli@a&hgﬁtdﬁbgmmwoy%htkﬁlc lu“g?,d ddd a power
the active conponent of the systemcurrent by a st
converi R4 €h BAT e @tdoome bt igulect apdandsasitvee t i fid activatin@cordance
i thCO e rent. commpnd for the active
Wit Q.g Q%qn%ge?eecir:lgrom the fcg.gg{c?}a

cornponent™ mnes a tFoh' conponent i ncl uded

i n tdereeaciHevet kO BN ysteh 1H6,c3MsT eMheULs a1 by &
second fluctuation detection block, and uses the
f 1 uATEFPHIESc BRAPIFETE aenrenent reht epmrrandufomtt hed a reactive

tdeV, . _further deternines_an. active
comp(f:r?(;é?.n{;todr1f etﬁlte 0 gﬁ %ghee at ong SEGT F8ht e’%ﬁlﬁﬁ’fng EEPT Bt power system
into g distedbuiven cegpanent of the alternating current

output current, the alternating current output

cur rEFETBEIST g2 JUtFHER EePf FOFRONREL povié rdeh Anetiteepct igndomponent

of tHULPYESH signal_.f [N curre
oy o R B et Bl e o Bigei, and uses e
fluctgapion iconrbednieen & haircent estmmeadmedid theradthee agdnipé8ent ;
conponent. and %Qe active conponent of the alternating
cur PERTBUEH I T EUFTHeRE o cPRPoREmS, inghtded &b the dgeFhivacomponent

of theUsy&idnm deMicati o d Qecthie fﬁ@égait\igncgég%%@f&# grl\é?{g],ghand uses the

is a deviation between the current conmmand

fluctpahgen venpormrenenta andrehe comeand i fve enameaesivofcohpnent ;
rrent output current, to zero, and when

?Lé%gnﬁlbelrr%t%%?l%%scfﬁ ac .Wetq?@pﬁa%étr ok §R fLFFINEKENT current output
curre@@Mddk tdHdtive component of the alternating current output current,
the alternating current output current being outputted from the power converter;
and

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

reactive component of the alternating current output current, to zero, and

when the abnormality occurs in the power system, the control unit
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17 determ nes, froma systenvol tage of the _
di stribution system a frequency signal showing a
frequency of the systemvoltage and an anplitude
signal showing an anplitude of the systenlvoltage;
det east &S ndsf &t é@&ét@ﬂ\v“é@ nadd1GL ﬂgl 101@5 pteem, a frequency
frequency signal by a third Tluctuation detect
signgl sdevinghd fxsadendyeos thee systemo 1t egpeneah a&ﬁlltﬂlde signal showing

nyand for an active conponent; determines a
an a%%{:ﬁjgaet ?gn co%i olﬁ‘rjleenhtvO 29%ded in the anplitude signal

by adéortihes|dliEl uedia@ofl IcRBbAONR m&%edalr}udtﬂéﬁegg&cy signal
fluctuati on conponent as a current conmand f
by arté"éefilchBﬁﬁd’ﬁ‘e‘?ﬂtecﬁaP’F tépckiebad msaestrmeh@mnav:son component as
e.alt ti current output current
* Cugﬁ&a?Egﬁéggifﬁgemgoﬁggggn g?“?hé al ternating current

out pdgterpineent flidimaalbercBaboit@tClidi0Rbd G Pt amplitude signal
t _being outputted fromthe power converter; and
by a u‘%‘HS s %%&ugsw SPERRNiopoblacdduichgses diter Bhtctuation component
as 208I:2ht OforfiBhal RS ACLLYG; ,CONRANRAL, , whi Ch [ S 3
devi ati on between the curren mrand for the active
conpbngher adrt erhénex trhe ea @drpoaRonefit tdtethé tARBALANGy current
urrent output current to zero, and al so reducing a
outpuEnﬁpeﬁ?nqjSﬁgaﬁqﬁaﬁe??ﬁlW?hEOWR9§€ﬁF\R§ éb?nﬂiﬁen@athnhle¢rrent output
curréift,ar Koyl adiQR i RetWeAL I et 1f.ort ed from the power
reactive conpongﬁt aﬁ%“tﬂg*’?éégtFV§ggﬂﬁb RENttS p Re he po
conveyitegy naitd ng current output current, to zero, and mhen

equency o h frequency si de of a pass
bangh%geéﬂgﬁcg g%FX?%%L?é%E WL re R HATERE FBHL HligaKE drsthe active
compeht} Owtiehf ks & delriBt LANBLAMen0tnd d QVaRASSmmbild tE) I, fhe active
for noise removal which has a cut-off frequency o
compgneng ands ghehacive C@lﬂoglesetofasheanlmalthag icoArent output current,
Set.as setting nunber, Gis set
Fo 2o o S S R s e By R 1D FAPFAvByoRPPTSRE s uhich
is a Setlatt@ob&e'faeera t6HShIr@Bh A Gomhk e f§§tth@tré"a@:t%@'c%fn?&yent and the
ime is set to be T5, one sanpling period is set
reaCtﬂgeT%ompé?ﬁﬁnR 95 t§%talat§raaﬁf?@1 thngenrabueputt kerféntst tbozero, and

K h hav
b AL U8 O OBLEE g DL RS S200 DAY 2 ey

Iter having firs
of the¢ f ectuwansth alateﬁtflo'ﬁaqloa:khlsr@éteﬁo Ba¥i NG ¢id® ddrdlant of a low- -pass
racteristics defined as (X /T5) Ts, a delay

fllteé.$°cruP?l?eoFe‘a%‘radywﬁchfaﬁa? r?pe‘ﬁ’%‘é’éfsﬁgq%llenby agnBl is set to be T1,

{ is %%‘Epéé % Bgéilqgt].-gn oeffgcl:JJj.: ttl ng%&e radselgﬁ%gg’a%;ggggrlnber, G is

first subtracter, a secon Su%t
set asasngia:an eavmluefcbkﬁ:ra,lné&lsy hbrstp1gthd tasy e JBesrefthorE% T3, a cushioning

btractlo bet ween a signal out utted fromthe
time ? £&2 Fﬁ e tire &6 6‘?tdéP by clﬁ}eaé?@ﬂllslﬁl E%rlemidls set to

be Ts, 3 gn:@é souLpuLtgd. ; fyom the, del ay rgl'” 21 and 1 a detectlon
a resulting dlf%eren e to fhe I|n1 PHE HEFEP BHH%

blockgy egichnzveoat Pulttee chawiom tihetl ¢metrela@ﬁdafilﬁ:e?rlllﬂﬁl:s with a time
constant of T3, alimiter having limiting characteristics defined as + (X/T5)Ts,
a delay circuit for delaying an inputted signal by one sampling period Ts and
outputting the delayed signal, a first subtracter, a second subtracter, an adder,
and an amplifier,

the first subtracter performs subtraction between a signal outputted
fromthe filter having the first order lag characteristics and a signal outputted

from the delay circuit, and feeds a resulting difference to the limiter,

the adder adds a signal outputted from the limiter and the signal
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18 outputted fromthe delay circuit, and outputs a

resulting sum the delay circuit delays the signa

outputted fromthe adder by one sanpling period Ts,

and outputs the del ayed si.gnal, the second subtracter
outmgitedr firprs the réedeyori tyet e emd hetsitgnal rexutl piiid &,

fromthe, filter hayi the first arder |ag

charzﬁé RS i%%??gﬁg %%i?ygiEﬂ?éFl%ﬁﬁﬂpﬂFTRﬂ}te?r@ﬁ?ﬁt?ﬁ? adder by one
samAddgr perand o4t RbSo@cJu@sUERd g1 N dd ggﬁpgle, to the

anplifier, the anplifier nultiplies the output of the

addthﬁﬁeF?ﬁgiHQQWaGEeﬁﬂﬁifOQmﬁp@hﬁ?aatiQnmﬂﬂNEHgtp$etbﬁaLoutputted

at a value o

) . F 01) i t . 1
el 6 UL RS s LI el S Rt s s

fromartie setdettsi Mg tohepliy Bukas(1@1hg didraubied 03) theARAp1ifier,

Formula (03): [3rd mathematical fornulas] Tla+T2 = a

(01) th2 aFpFafierrpbtiniferade aytRurof PFladder, by (10) gain G, and
out@s 2GTuTLng2:881% (03) [0050] Another constitution

of the present "Invention is a system stabilization

devi e eppoad steitby BomiaStd1)bus is@R Y §tRTUMYCH o r W8Me?, and the

power systemis normal, is connected to the power
SELISPERIPeamy dfiteAhavaap forpalsetyusiosurte Fartde (QiWer Formula (02)
and $¥sh@m (bs) cut off fromthe power system and to which

a dispersed generation plant and a | oad are
[Brdcoatfeoebdcalt Horsykisdm st abi | i zati on devi ce having a

control unit, .and a power converter which per fornms a

converti Ay mttfon and an inverting action in

acco dﬁn“c—‘/—ﬁt" h a gate signal fed-from{Ohe control
unit, V\hefeTlanV\/nen the power systemis normal, the

control pyffr; . det AR RSz agract] ve conponent of a

syst eént gl omponentoof the system
current, the systemcurrent flow ng fromthe power
system H%Eg he distribution system determnes a
fiuce vay onent included in the .agbgye conponent
of the syst&miurrent by a first fluctuation detection

[OOSM o%otﬁgg cHRE 't%;t@?onf lf%ﬁé u%é_j:,eonl% icn%ggg{]enn}.s 2348 bjilization
current connaﬁ%’ of _t he acti Ve conponent . *Hafer Mhe¥d
devidd pedwiatedoin eanpaRenit ioACdysdesl WwhichNehERACLIWE system is normal,
is coCn%ggch?r’ég the power system, and when an abnormality occurs in the power
system, is cut off from the power system, and to which a dispersed generation
plant and a load are connected,

the system stabilization device having a control unit, and a power
converterwhichperforms aconvertingactionandan invertingactioninaccordance
with a gate signal fed from the control unit,

wherein when the power system is normal, the control unit

determines an active component of a system current and a reactive
component of the system current, the system current flowing from the power system
into the distribution system;

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

determines a fluctuation component included in the reactive component

of the system current by a second fluctuation detection block, and uses the
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of the systemcurrent by a second fluctuation
detection bl ock, and uses the 19 fluctuation
conmponent as a current conmand for the reactive
conmponent; further determ nes an active conponent of
flugimaglioeravabbnentc s enduraehp Udontidhd eftr 8RE Ract BACELYSonent ;
conpanent of the alternating current output current,
the AMEEPHRETIRFTEAFT BRECHIRTATPEDEReRE abal Frynebiputum®nt output
curfdn@aidl@ PONE! veOBMRIhERs .Lhe gate signal
for reduci nﬁvgurreﬁ%gg%\?ifg??%%%g?éat 189 aBThyat output current,
the abyaathng cutrienl duspat demieat-iteinh et etife of UhE Ber converter;
command for the active conmponent and the active
conmponent of the alternating current output current,
to Ze_ﬁﬁ’put@'@h@b% 5%@'1’%& I%d%HEﬁ&QtCug?é{Ata éxggtligr[ ﬁglp%he active
reactive conponent, which is a deviation between e
compogepentvhéehmen@ Heviatienriesokieveticonponartt canthridh€or the active
[ nent of the alternating current output
o AL T8 Darye SO RREn Of HEebI6T AT, Ceear S PRut current,
to zéhe msosyéiﬁﬁhgfar&r%@m HQ‘JIlé’Hl'OB fodeher /i, Res;e éc{n%%ﬁent, which
. systemvoltage of the distribution system a frequency
1S as‘%ledﬁéFl%‘hB ¥RETathe syueenty cofnandef @y shemewot tvegeorantient and the
: [ g how an _anplitude of the
e eerb o1, SO0 RN ao Ttk i g ogaRe o zero, and
i ncl vded tha srerhaegtiereyusd Ahakhe Powdrt §didn, the control unit
fluctuation detection bl ock, and uses the fluctuation
COMPORETTLASS - S M\ fr fusrven Eokvagec titde daat midtityen systen, a frequency
sign&PBRONERL 4 ' uation conponent. i ncl uded .
Tt he arr%lf?fgﬁg%%gl%gﬁtﬂ% éﬁ}bsy%ga N %u&r‘?ena?({rg%?ﬂ%{ﬁtélﬁe signal showing
an ageltigode ort heckystamd vasesyethe fl uctuati on conmponent
as a,current conmand for a reactive conponent; further
det eFTHoABE$hE SHIGe tLohsemReRensf indladad tiar Hee ifngauency signal
by a GHE F@BH ucOIHRYh G h i Qponent of
Y% he alternati ng %th?gg%n gg?%%it gn((g:Elrg(r_%éznt}ng @ﬁgeuatlon component as
a cugiengr Aetiang £or rantcobitgubmpondrant bei ng out putted
fro etthgm ower _converter; and outputs the gate signal
for Tedueing 8 HHTEAt YeGPERIGATf Bicluped 4@t Fig amplitude signal

by a E@Wﬂﬂ@lﬁctﬂ\@ﬂi“o‘ﬂ H@te%tqgﬂikﬁtoicﬂp é}{%i \Q@gg’l tthgefﬁ\%rt{lgglton component
command for the active conponent and the active

as a penerfcompind hprakbt esavativagea@ponent; out put current,
to | sp reducing.a current deviation for the
r eaéft%?r\gll’ée%ggr%ﬁgﬁ%ﬁ es \%ﬁ? car%%lf’g FREUTHL i%dn T AkteFratiay current
outputlruerintCandeihd toictiie sRpohbNe @m%@@gr@e&qnﬁh&rrent output
reacti ve conponent of the alternating current output

curredly (tdistaltegnabing carrenimrbat curr oftf béirenoernoytted faom the power
convdi@h. figauency side of a pass band frequency of the
luctuation detection block is set to be f1, a tine

constiaptt Othaghoavs PRES £dd HdRIci1h9h ARER: LEPPMALnWALCGhie active

has a cut-off frequency of fl is set to be Ti,
component, which is a deviation between the current command for the active
component and the active component of the alternating current output current,
to zero, and also reducing a current deviation for the reactive component, which
is a deviation between the current command for the reactive component and the
reactive component of the alternating current output current, to zero, and
when a cut-off frequency onahigh frequency side of a pass band frequency
of the fluctuation detection block is set to be fl, a time constant of a low-pass

filter for noise removal which has a cut-off frequency of f1 is set to be T1,

{ is set as an oscillation coefficient, o is set as a setting number, G is
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is set as an oscillation coefficient, ais set as a

setting nunber, Gis 20 set as a gain, a value

obtained by nmultiplying Ti by a is set to be T3, a

cushioning tine set at an arbitrary tine is set to be

(o ' . Ts.

st 220 gAY £ Hlbet Doy DT BR ol e B8 abd 1 BE o ool Ry Busnioning
timgjepbctt on addlidcksy ¢dvh isavet aof bé Ty, dsraa/lsalgplfumgsperlod is set to
b Torde(iinl ? characteristics with a tine constant of T3,
© T8 PRt &F SRAGP ARG MRS W) Ueh&Padiart §p feuridefiusspation detection
blodk¥ éad) ndse a @i OdrAMawingCed tstf Qfdéj:ehégﬁﬂgr%\:érngyfdseglth a time

signal by one sanpling period Ts and " outputting t
congdehhypéd3s agnalhteahévmatllsubtrrga@taeaptarmctomdeflned as + (X/T5)Ts,

t dd d th fi
» UL 1N AINGh: s B0 BB B AP EILE covic 5 o

outpﬁmﬂtpruj tl&dde]fafy@ﬂlstlbﬁaf |4 tBfsthavipgetdig afééc%hd@ﬁgﬁfacltég an adder,
characteristics and a signal outputted fromthe del ay
and @prplifighd feeds a resulting difference to the
[im , out.put t fromt
[ Eo hnd (e et i e APt R vhaT T MRen cucputees
fromciiheciliilter aBdlmiwtlp&JfSrsa dresdliby I&gas&lcfﬁerHBEl&e&r&ya signal outputted
circuit delays the signal outputted fromthe adder by
fromghige d§&ﬁﬁ5|?h§%§u%‘aﬂ %éed%ﬁdr%ﬂwwg dHefegeney &@ the limiter,
Si gn@ilxe a‘dlagrsﬁft%ng § rlaglg ut?g{ifioxr t?éjkﬁ_tll;ﬁ@%f %.rrlxd the signal
bet ween the signal outputte romthe friter
outppheed ifren med@elhagcmhatactaeai Sltpuis sas Oredshet sng raa:h
outputted. fromthe adder, and outputs a resulting
di ffél‘eer‘?@éai’ FRBLEMSLRYT dhe T’r?é’aén?)‘l‘tipf‘ﬁté?d rﬁﬂowpﬂe. gdder by one
sampl gy QREPSd ©f, Lhe Addets net Bo JRINsGnANd outputs a
resulting product and the gain " Gis set at an
ar bi tfréaﬂfeysomdlaw@tramnmfsmasubgraumw&wmn tB@$ignal outputted

fromlé?xlﬁ_gglﬁiz%rhﬁég? g‘%kﬁéglr%e gggk@a{f%%égtolrcggln %Ej signal outputted
from[ GRS BHa&NOthRr oGORSts hUtdQf « Dhg e rRF&R&Nt o1 e Rhb OlFier,

is the above system stabilization device, wherein in

eachthst arpkl fiarspul ol oes tthef dutcugacf dilrededdsgt byrthe gain G, and

k e cut-off fre ency on the high frequency
OUthE % %‘F ‘%Jr?mﬁ gro K GArJequency of the fluctuation

det edd §8iblcocK gt a?l.etan%b&@raﬂfh@aiﬁmaﬁé?%taaé@ttlﬁﬁ number « is
noi se renoval with a val ue of flis set as Ti
set ¢Eid9l Fariw d8&fficient is set as C, the setting

4hr}g;gggﬁ e the gain is set as G the value
e tanae1E S'Ltf?ﬁlpylnng by a is set as T3, the

cushi om—np[‘2—l{?)_8\$ ﬁ‘2g‘l’l§ I-I}-célG2 T1-T2
o =
2T1-G

[0051] Another constitution of the present invention is the above system
stabilization device, wherein

in each of the first to fourth fluctuation detection blocks,

the cut-off frequency on the high frequency side of the pass band
frequency of the fluctuation detection block is set as fl, the time constant
for noise removal with a value of 1/£f1 is set as T1, the oscillation coefficient
is set as {, the setting number is set as «, the gain is set as G, the value
obtained by multiplying Tl by a is set as T3, the cushioning time set at the
arbitrary time is set as T5, the one sampling period is set as Ts, and the limiting

value is set as X,
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arbitrary tine is set as T5, the one sanpling period
is set as Ts, and the limting value is set as X, 21
the first to fourth fluctuation detection blocks each
perform conputations with use of conputing programns

t0 caheyfixit tbr sdur@nderudeage fdd H@Eé&g.ogf bicnﬁ(sl QM perform
signal inputted to the fluctuation detection block

compitefians Wikh coifs LAnEomsRt g rrogdetertaine a filter
Si gn%arr Lég M ACs Q?deq? %efq.l nal %r m g’i&g’ﬁ‘f ;sgc_:[;nearl inputted to

si gnal etermne a
the rfén{:mamanl dlemetcltﬁlgn QQ1eERf iwaRh o ttll’ilg ddrsshns Ut 'E@Cttlooa]etermlne a
signal hy the limting characteristics defined as (X
t'79*1;5531%‘1&110 determine a limt signal, addthellrzdt
si gnalp@nd it 8 Lgn d rmne_a
si gnal delta?%tﬁ%ag’éd%tlléo%l Jz%ogﬁ]gf g lectehr Slgne 8551 ﬁrﬁme a first
Subtﬁé?tw Fsgnraol,f ormthe del ayed si gnal subgr act the
additio al fromthe filter S|gnal to determ ne a
secoRd” suﬁ‘tggtll“ilﬁﬁngloé’ﬁé?tloé’nﬂn rret f-Jpqs;F ?‘Fi‘étrs"ééb?fd signal by the

r i gai-n
llml?%ﬁ%fﬁg%%%%grgrgg%}g%hﬂ&? out( gﬁ}tT%?'F]s fOI UC eurén ne & limit signal,

conpadefhe asinites el eartd ticonmbaykd Ef et 8o eletthRine an addition
ignkfivention [0052] According to the present invention,
shan lq’e system stabilization device outputs conpensating

powedeldynthdliazide 00HE G HRM LYheal Lhe é!ﬁ&)@?ﬁf%é{%dj%so{o form the
the systemcurrent or the detected val ue the system

delay¥l 14§82t s about to decrease, feedback coEtroI or
si gn ific on. i s _perfornmed within the, .
fl 80?%&??2% Jﬂ(fet%él%:i For BIP 15’ f@%et:gﬁl H/l_,teé F+¢1ady to determine a
second rstibt tadtcionpe seith 10f aadreactor a capacitor and a
transforrrer) is added to the alternati ng current
out JUtLtdpHe g éeﬁ%%lsuéblfﬁé#?@rﬂg(nlahv}ev ttée) gdim 6r terobtain a

o) S 0 t dfromthe i nverte
fluci%}v%tggﬁ %J}ng?ggg%t eatn\rélvé%?;gﬁ QH ?(tlognf?%qonlegt as t e current
commgder ci sed or signal anpli fi cat| on is performed within

t he uatl on detection block, whereby the above

decn“gg g5 L C(’I' g don or Thus there is no need to

[oosause P@cgfdﬁ'{%ltbfﬁl’?é' pre@é'ntt br?veq’)lﬁ Bgntth%eé)gsctt ﬁlrst‘f/_.\‘:l%lﬁ.lzatlon device
detectin e current fed out romt

O'utpl!sttsaﬁmﬁ’ezmatgm deovece tlo thie dosiadthuohj aheayshie€Metected value of

I the o t current outputted fromthe power
the s ARSI EP T ¢ F?%#%Ef%ﬁd FRLIG 9 §H8 SYSEPR P 20ficp APER to decrease,

feedback control or signal amplification is performed within the fluctuation
detection block.

Generally, a filter circuit (composed of a reactor, a capacitor and
atransformer) is added to the alternating current output side of a power converter
(inverter) in order to smooth a pulse voltage outputted from the inverter.

With the present invention, feedback control is exercised or signal
amplification is performed within the fluctuation detection block, whereby the
above decrease is compensated for. Thus, there is no need to use a PI amplifier,
or the current detector AA for detecting the current fed out from the system
stabilization device to the distribution system, namely, the output current
outputted from the power converter, filtered by the filter circuit, and then
sent out to the distribution system. Nevertheless, stable control actions by

the system stabilization device can be ensured.
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sent out to the distribution system Neverthel ess,
stable control actions by the systemstabilization
devi ce can be ensured. 22 Brief Description of the
Drawi ngs [0053] [Fig. 1] is a circuit diagram show ng
a f| BeiefiDesnrietiont boNtHY pedwingecor di ng to Enmbodi ment
[00% of the present invention. [Fig. 2] is a circuit
i agl 5H sHowFhG §LFFwE %ﬁqréﬁ Heowéngioflpttowicion detection block

accB9eRy Ao mb &y EHERed{ W% esgg' RIEREN, I nvention.

[Fig. 3] isacircuit ams OW ng anfluctuatlon
det ecﬁﬁqm 2bl ol cammtdding;rhm e dy rﬁélﬂluétlﬂftlbllﬂ%etection block

' ti F 4(a) to 4 f
AL ORI IR

Enbodingent) 2 aRdcBQdi 4Bk 4 sh[oﬁﬁﬁg 5¥l+c¢‘cu%t9&$ HkLceion block

di agram showi ng an exanple in whic
accopfiysitreftb@ipsnt chpds ede afreaant liRvehtter.. [Fig. 6] is
a ci gwt gl ram hovm ng an exanple in which a
[

CUShI oI Thit® 6f s %Vﬁtfoﬁmlcé‘a%ﬁp%’sre&oﬁ?ardﬂgl’f@

charétitéxﬁrstléflog Efbod et C2 Gl EmCAhbgHrat i on di agram
shovvlngamcro grid. [Fig. 8] is acircuit
conf [gdrabi oFF @i agramtsHosdmeg shevimgcan amingle dgquiippeda filter

£ Ehdd Y. mtabI|IZtI0 elce [Fig. 9] is a
° Ecircﬂ“i@?tq agrg§n Hov ﬁ’g 2l 25% di*®Gnit of the system

St abiRiigz a8l 08 ademiciRt dilblgBam 30dwirdy &h ekbfiidt i 4 WRYEH A cushioning
ow ng a conventional fluctuation detection bl ock.

unltl\ﬁ)fd@m%‘?m@é‘itré i Fy composert OIfn‘%/IErItIRoﬁl{@@M] A node for

carr e i ventlon be descri bed,
in %,Elé'?gl fybasgdcg%&éﬁboo A pﬂﬁ%glfaﬁ‘\/éﬂ?‘fjd’r? a micro grid.
Enbo[cfllr;renﬁl B @OS:Er]cuEltgcorﬂf:L%hﬁélﬁo@ Eié@ﬂaﬁaghm the micro grid
ecti on bl ock 60 accordi ng to Enbodi nent ?
equlfﬁﬂegsghti iPnFERET O aPhEl Father Wavien- det ectl on bI ock 60

is t; t C n
1067 3e§j]12l% as‘gﬁf"f“ﬁg : fﬁc%h?og“gggt ea°°“ “t“ﬁ% Of the system

Stabldématmn gavic®l of the system st ab| lizati on deV| ce 20

(se Flg Oﬁ) %OSG] As shown in Fig. 1, the

flu ﬁ%\tﬂo 48t BcHiTH bl HERTED Shevépsppseaverifiogal fluctuation
deteddibhesi Rk, a filter 62, a subtracter 63, a feedback

circuit 64, and an adder 65. The pass band frequency

of MadeffarcCautyiny detethd Gnvditdek 60 is determ ned

[0054536/8%;%(%(?5'5% ng{yg%t g}t’]l Sttlh(ezsprrees%g!crfrgve%ftl(t)rt]ew:dl be described in
detail based on embodiments of the invention.

Embodiment 1
[0055] Fig. 1 shows a fluctuation detection block 60 according to Embodiment
1 of the present invention. The fluctuation detection block 60 is applied to
the fluctuation detection blocks 105, 106, 123, 124 (see Fig. 9) incorporated
into the control unit 21 of the system stabilization device 20 (see Fig. 8).
[0056] As shown in Fig. 1, the fluctuation detection block 60 is composed
of a filter 61, a filter 62, a subtracter 63, a feedback circuit 64, and an
adder 65.

The pass band frequency of the fluctuation detection block 60 is
determined by filtering characteristics required of the respective fluctuation

detection blocks 105, 106, 123, 124.

The cut-off frequency on the high frequency side of the determined
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detection bl ocks 105, 106, 123, 124. The cut-off
frequency on the high frequency side of the determ ned
23 pass band frequency is set to be fl, and the
cut-of f frequency on the |ow frequency side of the
pasiﬂb@féﬁﬂenedncgam_sb’and bt EeuRNENe bt -SY ArQqRehdZon dhlUSw frequency
sidetg ¢ O\gegass, filter 61 for noise renoval has a
cut - of o P BY SR Sebang T19quenny iRestata bag2. cOhsbanhe low-pass
filet 6Blod hoilberdRWaPass fid e for setting the .
fluctuati on detection t%r?eﬁlghégpgr%%“fe-ngﬁseftr gﬁ&énc@“d has a time
cons{agpt get ppTl andhhdowapddsnbilconst @Bk sset irdf thE21 1R L s ion detection
OO Y S i d f2 = 1/T2. [0057) The |ow pass filter
R i %%(étf‘?ﬁf?grre%?%}%@%ianf{%% a9 3 §1Rh SPRTIOL] St BT2.  Here,
f1 =andrit andife =capgtant is set to be the tinme constant
Ti determned for the purpose of noise renoval. The
(0057w Brrskowr-PRe@fibier & iz fAillter hinaigd rbt bsderAr@@hak 8@teristics,
a Sharagteristics nd.its time constant is set to be
*"% Yhe lt%rrcg’;%g%é LTS Re e iAE FOPOFaTthE! feitq@daed Gpr the purpose
of nekdd iregotdie tinme for detecting fluctuations. Wen
recei ving an input signal and a feedback signal fed
back™tPdughss f hiaré@disadii Leer baing64rstotde rfliakicBesadibristics,
a iaRd 162 MELL 1 Ze; jr filtering characteristics to
PRI Ter The irﬁtghét Q%f éﬁfé’ taﬁ&l{“%§°f1%‘iaad)&a%%<d%“ie§ﬁav?d fer the purpose
of settnfl tist yahkoforeleestiiony bl @ska89chs, the fluctuation
detection block 105, its input signal is the active
co Bt CrPeUL Y 2PhEPsy stighne andent eedieckt figmnal fed back through
the fdddbhiatd;op, detect | . 6Q..i s fluctuatjion . .
detection bl ock 10%,89? ttyéqiggﬁsu%lsfﬁégﬁ% iuglJtJhZ@ Featt iftétering
charxdepostdes tsef Ufteirhehs isibet GiynbeNMnd the #dpback signal.

fl uct.u {i n detection block 60 is the fluctuation

det ect I 6h " BFERKEILP3 et et ipARikocki hails ithetHactuation detection
block LeguUEPEY nsignal | f | uc tian,_ detection block

60 ?'s t he %I ucr:!sta'ﬁgtgiicalﬁ teétqgcé{ﬁ‘%né&%oggﬁt %fﬂ,ocfi HE PRpRm current.

si grdl thes flhetwatplcnt deleecsiignadlock §OQ%8knhd @ uctuation detection
bloclSHU T cter uQ[S out gu,ts a signal obtained by subtracting
a si'gnal - out pttedt § Foht e Ve GopasRe R TE?f B2 Sreamcurrent.

si gnal crauieputt e ilhom e 1 LOWIRAR Seo fiidl hee 18 -
si ?nal, outputted fromt he subtracter léssh?{e, fﬁélat%%\tcﬁ?n detection
block hEdudhst Heputt sédbak k scihe Uirkqbdncyasdgasided to t he

in i.gpal by the adder 65, whereafter the sumis
oaf (P e e 8%, BAEEH 07 aP R 15thg GB8opuRtion detection
blockEvant uak| ynputhei gudit &@CE%-aﬁélMdAUE%l@af luctuation
conponent signal included in the input signal to
wo“&m%‘?ﬁ PHEtFRE@5abR Bitgns shasorzdenbiiced. by [s06683ctifg a signal
ock 60 is the fluctuation

o o B Bck T05L P4 100\ HALFERL EOTIHER 2P Low-pass
filterselt.he current command |Lefd for

The signal outputted from the subtracter 63 is fed back through the
feedback circuit 64, and added to the input signal by the adder 65, whereafter
the sum is inputted to the low-pass filters 61, 62.
[0059] Eventually, the subtracter 63 outputs a fluctuation component signal
included in the input signal to which the feedback signal has been added.
[0060] If the fluctuation detection block 60 is the fluctuation detection
block 105, its fluctuation component signal is the current command I .ry for
the active component which is the fluctuation component of the active component

Isqy of the system current.
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the active conmponent which is the fluctuation

conponent of the active conponent |sd of the system

current. 24 If the fluctuation detection block 60 is

the fluctuation detection block 106, its fluctuation
conpdfietite Silgralatisnt fecetiisemiloconamangd tHefquéttatibh@etection

re?%i ve corqmnent. which is the fluctuation conponent
blogdt Phre HrEaltiSrEat tohpORBME s i Rt he Wys FeiRedtr FEMand Iresq for
the lbabbvd LUSSRLODL A8t aSt LD £B1 0GH 180 | SrloBR -
eflelzjct uat i gﬁﬁdet ection block 123, itt snf(fcbglt%t u%rtn_i 85 the reactive
compeoApbrieatosityratystent hercamtrent command lrefd for the
acti 0 nent which is the fluctuation conponent of ,
the 17 QoA SIHAT CHECCFFoF RdoF§ (R0 tst 5 THBTEgR detect ion
blodd ogk QQ_S' ﬂdclﬂﬁaél&gtcgﬁﬁér@ﬁtd_@ﬂﬁﬁﬁ' P8 Rl 88K ehR4eondaSia Iresq fOT
fluctuation conponent signal is the current conmand
the petgfvg qagponeHewhidci $ the donporentn whiednens dfhighe frequency signal
fluctuation conponent of the anplitude signal L.

o [0061] In Enbodinment 1, the feedback signal fed back
by the fieedbackuatibsUidtecbfor @LbE8RONGS {2 the-AGtion detection
output current |. Thus, the addition of the feedback
block; | 19 fiNetrapian segprientssiamail vt dhe ecwrneht command I..rq for
f C t.current 1in, tot I nput. .
tne SECLLORuRonE R AR KL PG B8 ton arbons s &nfnd MRllsruce signay

L. stabilization device 20 (power converter 22) makes
ower conpensation. Even if the detected value of the
[006E§/st EnPRRr @Rt s thefieRgPadtes sopsd et hr @y buritectasgback circuit
f-the t vol.
o e ST PoatBer e Tk oc he ate ¥RurEpfoY tne recanac
signeh¢oftbedback sighghak eqotvaspond thg ddaithen A€ tadtyawutput current
current lin, is added to the input signal in the
Liw by ddent"RBHbGdPRRht . Consequently, the above decrease

[006bF CANBLLIBRLEEAbobY, Eﬂ?s%&%ﬂ%ggifﬁjz&@§gn ab%i s f@?[%v}e'r converter

even in the presence o ecrease I n the detected
22) mpxeaerowef cohperssastiom. c Bvernf the datethed detwcbedhealyd€en current
s aQfiLh s¥st em vol ta%e Vs, the control actions of the
PSS PEBT T ZAEPER ST 188 ffetRg gFFactqdhvalue of the system
voltagllivki @fing r@feeséﬁf%pgiﬁgntgonﬂ)s Be @ dRlse@MUrelk BEre, Ok he feedback
the current detector for detecting the current fed
s1gnglCotFAPCNAENS ot 1R A€ aukbitz guitant Hewis@d20dit® tiwmeinput signal

. ' ' ' I h t .
T R T AT S ———

rom power

by thdhe&ckbd®r segrguit 27, and then sent out to the
di stribution system 10. [0063] The transfer function
of tAeafiasetbativen Hetbedrepetsicoek aglewicaEabiodihedetedted value

of tl‘?‘éqg?@té.npaaé%ntlﬂss 3_[ %Rgeée%gtcggd txJIXluEe)q?)rfe I‘?’el Osr;/s élr?l voltage Vs, the
I nalr cat e el ow. pression
control actions of the system stabilization device 20 are stable.

In addition, there is no need to use a PI amplifier, or the current
detector AA for detecting the current fed out from the system stabilization
device 20 to the distribution system, namely, the output current outputted from
the power converter 22, filtered by the filter circuit 27, and then sent out
to the distribution system 10.

[0063] The transfer functionofthefluctuationdetectionblock 60 of Embodiment
1 shown in Fig. 1 is represented by Expression (1) indicated below. Expression

(2) is a general expression for a lag element.

[5th mathematical formulas]
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(2) is a general expression for a lag elenment. [5th
mat hematical fornulas] 25 s (T2-T1)

(1+sTl) (1+sT2)-s(T2-T1) T2-T1 1 S. ..... (1) TiT1 2
2T1 1 s + a+- T1T2 T1T1 1 3 2+2cooc+no2 ..... (2)

[0064] As seegn..fr. the Expression (1), thetransfer
functﬂ—eﬁ—i}w—g&e—vm(—ua(—'—e' ion detection block 60 can be
resol V&G T At O 4TAErT L1V el enment, a gain el enent,

and a |l ag elenent. A conparison of the coefficients of
the |ag etZieht in thel Expression (13.| and the | ag
el enment i Rrithe ES?%r essi on (2) shows ah oscill ation

coefficient C =TI/ 0065] Since the tine

constant Ti is a tinme constant for noise renoval, it
has a very small value. The tine constant T2, on _the
ot her 5 a time constant .for, sefting the tine

for (fét*@é’bﬁi*rf@ fluctuations, so that it is nornmally

t at a larger value than that of the tinme constant ,
(0063] . $p5en Fodithe Tuiraesi @) e Theds s TaHenGEeon Pk FoRLuctuat ion

deteC@86A ib@i)@@%ogainsbé nRlsbered AR %’déﬁ.va{:m gfén‘rae%tk,)ya gain element,
Forrmula (3), neaning that the characteristics are

and pdeil ¢l@meny. A[@mipamatdrembttheatodfdioidnal of TRe "hg(Bement in the
0066 mbodi nent 1 can al so be realized by performng _
BxPrEg0 AT GRS B b GO Fi Mo UORaRE (o ) Pey on oseillation
coetBE €881t kn=a eompyter. [0067] That is, with the
enbodi ment utilizing software, the fluctuation
[0068ét egitosnthe ddkestrnsannbl lcbast tine epnasamofputiaige removal, it

r a sof twar e incorporated jnto (set in _ ‘
has go‘?r%&t gga%ls Vﬁ%‘rl%'wa)rné? ket %%’I%&PF négf’p%gﬁiﬁngtkf‘%rr %_and’ 1s a time
conspérfitf 061Tbag: IMGCRRSHTEe £NPHRLEANS1 @t ubBEodd,Ued Hiddd O is normally

detection bl ock 60. [0068] Wth the fluctuation
set efetifd5A YioEktBD: sbebrodi Hp tome lsenetdnddf hentfhus, T2>>T1 holds.

utillzing.saftwa the follown rith iC

oper%Jtrfcgngzc‘%rztléo%%%toastcl%;%t aorneco‘%%‘?lfzé?%ngé by EBRpRS g2 1o as
indipategr apeEorfnh)al (B)aceedrdagCenad the tdh@reOgIULLNEs are oscillatory.

prograns, the cut-off frequency on the high frequency
wths’l‘a&g’eﬁf‘tﬂf‘é pSE85dnd frequency of the fluctuation

detectio -
¢ = 1}-—-—«1 ..... (3)
T2

[0066] Embodiment 1 can also be realized by performing computations using
computing programs (software) preset in a computer.

[0067] That is, with the embodimént utilizing software, the fluctuation
detection block 60 can be constructed as computing programs (software)
incorporated into (set in) a computer as hardware, the computing programs for
performing necessary computations as the fluctuation detection block 60.
[0068] With the fluctuation detection block 60 according to the embodiment
utilizing software, the following arithmetic operations or computations are
performed by computing programs:

(1) In accordance with the computing programs, the cut-off frequency
on the high frequency side of the pass band frequency of the fluctuation detection
block 60 is set as fl, the cut-off frequency on the low frequency side of the
pass band frequency is set as f2, the time constant for noise removal with a

value of 1/fl is set as T1, and the time constant for setting the fluctuation
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bl ock 60 is set as fl, the cut-off frequency on the
| ow frequency side of the pass band frequency is set
as f2, the tinme constant for noise renoval with a
value of 1/fl is set as Ti, and the tine constant for
deteseldr ngmé he thl sctdi1ati p 1/26 detLetiontime with a
value of |/f2 is set as T2. (2) After conpletion of
t he &bovRfissteqmpgstiarhet theebers sortides ethé Ghuctladtén detection
blocBOsP et 2L IE tations wth the us f the conputing
o og%grrs to ??‘5"%”‘%&% tvﬁ\ghi %eutusgiﬁﬁ§ ei‘f?ﬁ\ﬁ’flfé‘ggptptfograms to
the f2-uct ualditoe deuectpas bhotdeq&d taBd1hbeud888BREK t10n block
60 aSl nal‘f (2-2) carry out the first order lag filtering
apt PRrefeAnest t¥@alnput  signal and the feedback
si gngd-2yWdh L hetdne S s Tl  to determ ne a ,
first filter r§s,i gnal , E% 5%%%%%%%“@%“? f);fgctheo?‘ﬂle?f the input
signéhgnfli fheeFeertpack gihmasumich the timpwonssdm@nad @Nded RRtermine a
firsg ef:ag?ack Si g?al, with the time constant as T2, to
det'erif me98% second filter signal, (2-4) subtract the
secondsfi lchety shondle #1,m &:0e fidSE: i Lgnal & -
~ determne a fi/uct uatei oln corrporr1ent9? loll}te%%rt% ?Eé:%e Sun 6 the tnput
signg] ged udei Brrdbenporientl asvitthethec it rbn Somraasd T2l res deternine a
f. and feed back the fluctuati on conponent as the
secoriaregégféec. S%?réaﬁldl. [0069] In the above-nentioned manner,
t he @ct) V@uEWJ&”ﬁh&QWfift%frdsi%gltfi}gm trhgafl_i.tr!s\éefilter signal
current command Irefq, obtained by the conputations
to defermgiet i€ lesraRionFomprogrameut mant ire £ buttpet t @d component as the

core GO L1090 B 1231008 A YELSR oot e e

feedhprRseiynailnventi on. The fluctuati on detection bl ock 70

.S applied to the fluctuation detection blocks 105,
[00639] 6 In1thg abpyg-pentd oppg maghes it potieechrrient cotend I e and the

2 j th St st.abilizatjon device 20 ,
e OO S DT Bt S somouting
progrEmpodiamebé Shtipgteed. nprovenent on the fluctuation

detection block 60 of Enbodinent 1, and represents a

sol fPP¥H™Pb 2 he probl em of Enmbodi nent 1, namely, the

[0070Pr OBL @Mt ilysthe; ChALRGLeTsLl &Sy &Y cLllatory. ~

[0071] As shown in Fig. Xg e? %%%olnu%toggﬁo o?lc%oertdéegitéjnmmdlment

2 of Yleopkespdti sveonposedThofflactwnipasktbiti®r b¥dek @0 is applied to
ter, 72, a_subtracter 73, and an anplifier

the fJfovg- pﬁsg fil . .
£ UTHETHAS e TG 11osddetty Hiet hedof Lktisatifém- ) incorporated
into €ef eeht L Bhock 170k i %ﬁ;‘t%&”%&%%?é’aé‘i‘oktc?&fi%g 30 (see Fig. 8).
characteristics required of the respective fluctuation

The fluctuation detection block 70 of Embodiment 2 is an improvement
on the fluctuation detection block 60 of Embodiment 1, and represents a solution
to the problem of Embodiment 1, namely, the problem that the characteristics
are oscillatory.
[0071] As shown in Fig. 2, the fluctuation detection block 70 is composed
of a low-pass filter 71, a low-pass filter 72, a subtracter 73, and an amplifier
74.

The pass band frequency of the fluctuation detection block 70 is
determined by filtering characteristics required of the respective fluctuation
detection blocks 105, 106, 123, 124.

The cut-off frequency on the high frequency side of the determined

_pass band frequency is set tobe f1, and the cut-off frequency on the low frequency
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detection bl ocks 105, 106, 123, 124. The cut-off
frequency on the high frequency side of the determ ned
pass band frequency is set to be fl, and the cut-off
frequency on the |ow frequency 27 side of the
sidelef erhwi dre@ rpassi basrdbénd queneyicy Sisseit tobber2f 2.ThiBUShe low-pass
fide lowpass filter 71 for noise removal has a _
cUt - of I F P B Tehirvaethas 21qut-ght fHaguenwy| $/F 2 dlst 2t has a time
con%ht%tet-E%-TlTh erHeQLW_'wp§§§s _fillttegrﬁzfofr%ret%?ﬁgtf tk%gflt\ﬂ%uation detection
~ fluctuation detection tinme has a cut-of requency
timggas gtout2of fAdedency seitres £onatdinds gatimatcoR@tartese, at T2. Here,
=. 1/ Tl %2: 1/ T2. Further, a setting nunber a

i == . «and f
£l isl/glVa nlﬁjef?ebrléseht ed by Formula (6) to be described

| at efruremet t hesch@l hOWiRiGe PRI 2TB] 6L 8, AL S&enPAF8Y Formula (6) to
thereon: T3 = TlXa, T4 = T2/a [0072] The | ow pas
be ggscrpedyiaterg and| the fRAVPWgOf Pprranesederadeaget based thereon:
charaggcterj.sgiics,, a its tine constant is set to be
t he ??’rr_e fclfn%lgt'aﬁfl —T%.g/?‘hi s tinme constant T3 is a
[00A2al uehebb@iad rhytenr 1igd §irgrhbei dd MR s€0P8d ANy characteristics,
whi ch has been determned for the purpose of noise
and LEROVER, CHRFERE Sefet g Rander tine Thestank PhssThig tépe constant
73 16221 $a1def bbigrRaving fikt st .order  l.ag characteristics
lana its eti nme cnons%ﬁé%ltul:tgﬂsyel?lgt gﬁebetlgﬁec nlsﬁgn%ollr%ét ‘évt}ﬁjtdh has been
deteFdinddifert tie pt@psSianlt ndésd Sedowal UBy OdHcakBOG Y number o .

dividing the tine constant T2, which has been '

det er ¥ ﬂ%“érpaﬁsufl%‘?ﬁe”&h%@é%f hgwing figst Redey ng dhgracteristics,
and @€% aGhk | at | : e, 5el L Ufper ,a.

receivi ﬂ%r%r?g%pl&%t ggtipzcr?alp%( ttk?lc%t T‘]ﬁ% %E%sanglﬁgndrr% YIRS constant
T4 ige vRiyeohtrdined biyidivedi mytichingct@rsicstt €8, woidH hdstsednh@termined
for %neout Si na%. E the fluctuation detection block 70 is .

KePPTRIEE UL PO B FOPE IBF SEkeq059 F1aC T ABARSs | Rjhahe setting
numbks &he active conponent Isd of the systemcurrent. If

the fluctuation detection block 70 is the fluctuation

det e€tgrote ¢t o6y 106 i nputs siopalt, bogndlilierst he andatd uvelize their

. onent_lsq.of.the systemcurrent, If the

flltgfﬁ% 3§ oS étsé%: S gﬁ TR glﬁ)e iPPPheS 197Gt uat i on

det ect ithe rDlRGktld3 dekbstidPYiost gL s ithet BEuctuation detection

frequency signal F. If the fluctuation detection block
blocl?dogs iYelqnuics iemalobs §be eéctivn copbordtlPal of the isyphem current.

si gn i itude signal.L. [,Q073] .Th . ,

subt?éaé:thérﬂ}gc%%%% SEeET gﬁlakl%%}i ggnlesd b gﬂb‘itﬁlﬁ&?rhéjete‘:tlon
blocﬁlSBgﬂabin@utﬁdbhﬁﬂiﬁ&Qﬁhkheti&WkéﬁﬁﬁieEEhkgbfl%eﬁﬁgﬁb@current.

signal outputted fromthe |owpass filter 71. [0074]

The SuUbfPattwtuzBigudstiestenf bietkudfi bh tdenpbirinetion detection

blocﬁiﬁyﬁgli%guﬂngggdsid%altbg éﬂ%pygeéﬂé%@9|s19nal F.

If the fluctuation detection block 70 is the fluctuation detection

block 124, its input signal is the amplitude signal L.
[0073] The subtracter 73 outputs a signal obtained by subtracting a signal
outputted from the low-pass filter 72 from a signal outputted from the low-pass
filter 71.
[0074] The subtracter 73 outputs a fluctuation component signal included in
the input signal.

If the fluctuation detection block 70 is the fluctuation detection
block 105, its fluctuation component signal is the current command I,erq for

the active component which is the fluctuation component of the active component
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If the fluctuation detection block 70 is the
fluctuation detection block 105, its fluctuation _
conmponent signal is the current command Ired for the
active conponent which is the fluctuation conponent of
Isq plietlzctsyseercamvponent 28 Isd of the systemcurrent. |f
t he fluctu%%ion detection block 70 is the fluctuation .
det edfi B BPGERR LG8, IFESELEPRRIFSET bh isoRofdREtstgRy | detection
blodis 1bBE iGWr Eﬁ!ﬁ@t\.ﬁ_@m%m%)&?grg: £Q4natt BE FRACLING L command Irerq fOT
conponent which is the fluctuation conponent of the
the rreaetivee conpapraviemhidis g sofhe He usysttéoncormpenent Ioff the reactive
cmnf%gg%qg}igp etection blocﬁ 70 is the fluctuation
ECect16n°" BIGcRYIPE P uct uati on conponent si gnal
is the end rrentteERNELdd@fidn fdlockt NE 18CEhY €160MRRAABAtdetection
which is the fluctuation conponent of the frequency
blodj dAadd itE. flyctpsien werpandndnséenadct s orhebkbocienzOcemnand Irerq for
. £ ' tectio bl ock 124, its fluctuation .
e L M L B L R P sh ommer ety TP e ey oo
F. reactive conponent which is the fluctuati on conponent
of the anplitude signal L. [0075] The fluctuation
conpéhetite Slynatatdar pirtesdion drrehe’ &bt B tfépctumtiign detection
jfis [ i f] 4,. in G [
L e N b
the I cdége coly@rhenatwer ch f OOHE6 FLhdt uErbhodesmitne?t of BRe amplitude signal
fluctuation conponent signal is anplified by the
anplifier 74, and the anplified signal is outputted as
[oo7t5|F‘qe GHE '8 0Lt COTIRNGb b RE S s§.81r1allt']ggtﬂpcttle}ﬂefr%gl%ng&tr%rcter 73 is
the current command Irefq fof the reactive conponent.
amplAfiekkdur thedmiddier t7He system stabili zati on device 20
(po converte 22) kes power conpensation. Even
i f }Aﬁée Fer8ct eodfr \t75’r%€mg$l?l?§ 4y sitSefn WM FefiPrepsed fyi fgrmula (7)
to pkh&esMSHearider connected run, or the detected val ue
of the system voltage Vs during the self-supporting
[007pdn deémbadiwsntt hekbt dlectudtd onbipwpongtecs ensd isamplified by the

c I nt by anplificatiqn. by the anplifier 74.
o 71 FEP b8t IREL & G0 Bl ) S8t Pyt ing o rgmand T
for fHeugdtiaki DhpeASPOBEL Rhe SRt BYmntaRg Irégﬁbf fth@"reZéti_v% component.
outputted as the current command Irefd for the active
conpdhéptcribedEbeveut ey sesrarandll rafionfderiehe0 (power converter

29 Ig@@gt'%% C .. As resul,t, .even _i,n _the presenc
R SRR er 0 P eh B3 G VoA of TS Rem current

Is detirieethe |sys6emtiitcdeb@icedd iainy€oOftht Nty 8¢ € FaV@d l¥Tehe systenm
Vs, the control actions of the systemstabilization
voltaeyiVce 10D &hst 8l fesuPPOHdat Fih derhedeesi sthrrafese: tidie above

decrd2fe &s %Emﬁi@iénfthgﬁoy aQr{plg.PlecaCcliroB%@tthe amplifier 74. This is because

the signal obtained by amplifying the fluctuation component signal by the
amplifier 74 is outputted as the current command I,.sq fOr the active component
or the current command I,y for the reactive component.

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

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

the power converter 22, filtered by the filter circuit 27, and then sent out
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detector AA for detecting the current fed out fromthe
system stabilization device 20 to the distribution
system nanely, the output current outputted from the
ower converter 22, filtered by the filter circuit 27,
to tHfd LA beERPN ciMstemglG.o the distribution system 10.

07 T ct.eri st of,the fluctuation ,
o earron BroSkE A I 12 o B GRpt Sl HEEECFHe block 70 will now
be dxpdnshet. function of the fluctuation detection bl ock

70 is_ represented by Expression (4) indicated bel ow

[ 7t h ThEt PEafurrcsinmiof] the flugtudyion) deagion block 70 is
re  op & . -HalJ la 1l TIiT1 Tla+T2 1

pz%%é_ﬁ;@%&é)f fT'l %-%)ﬁ% i%oq}g% -Eeego]%etllolwl' ation coefficient

[7thCmgthereikaly ®drewdal in the Expression (4) is

expressed by Fornula (5) indicated below. If this

paraneter 4 d2desj.gged as Cin the Formula (5), the

chargcterist&cs of the fluctuation detection block 70

are not(1osgiil-katoryI2f 8th mat hematical fornul a]

Tla+T2 a 2-1T 1 T2X5) [0079] By nodifying the

Formula (5), theietti ng nunber a can be expressed by

For mul a F_Zgrﬁsg ted below. The gain G can be
expressed|ly Formyla (7) by conparing the termof the
gain ih fhespgpression (1) wth the term dff)the gain
in the Expression (Ag) TY -9ttt hemati cal fornulas] 2
(T%)Tzc AT T2t 2- 4TI T ar?m(géﬁ)ﬂ%a(m- TI) T2-a2T1

[0078] The oscillation coefficient & of the lag element in the Expression

(4) is expressed by Formula (5) indicated below. If this parameter is designed
as {21 in the Formula (5), the characteristics of the fluctuation detection
block 70 are not oscillatory.

[8th mathematical formula]

T1-0(+la

{ = ——<%&% ... (5)
24T1T2
[0079] By modifying the Formula (5), the setting number a can be expressed
by Formula (6) presented below.
The gain G can be expressed by Formula (7) by comparing the term of

the gain in the Expression (1) with the term of the gain in the Expression (4).

[Sth mathematical formulas]

_ 2JT1T2-§+4T1-T2-§2 —4T1.T2
2T1

_ o(T2-T1)
T2-02T1

[0080] Amethod fordesigning the respective filters 71 and 72 of the fluctuation

detection block 70 is to set { indicated by the Formula (5) as £ =21, and then

determine the setting number « and the gain G by use of the Formulas (6) and

(7).

(0081] By so doing, { can be set as {>1, exhibiting the feature that the

characteristics of the fluctuation detection block 70 are not oscillatory.
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[0080] Anmethod for designing the respective filters 71
and 72 of the fluctuation detection block 70 is to
set Cindicated by the Formula (5) as ( >_1, and then
determi ne the setting nunber a and the gain G by use
of t Eebbadmantas (6) and (7) [0081] By so doing, t can
be set as 1>, exhibiting the feature that the

(0083 ar BtRIROSELTERE 8f HHASONF B PR fddrebhictha bl ascdetpgtion block
70 @rpcgaqk ORCLLAELAMhat 30ekRAGLAEN
’ nbodi nent 3, the cgﬁfji gﬁr ation o? tkﬁdt[ ?ﬁqesgllu on of the method
for(ﬂese@nnngntbécKESpeathvesfilﬁﬁﬁsf71tamdsamnbfa8héIfahctuhtlon detection
jment._2, but the procedure of the nethod for
blo%%??gﬁ?ﬁﬁffﬁﬁﬁm%spectlve filters 71 and 72 of the
fl UP&H?&&%SQ&B?&} 1ol fOth 0 dOmd it 9' érﬁé?&?{}{ G :LL Ret&finea first,
desi gni ng met hod of Enbodi ment 3, the gafn
and dleeret:m'e setting stmberandis kienetrimeset Byng Wrtgerltabda@mes possible

det d d t. b ble t
co L TIE Pl 3000000 11, BEGOTRR ROSSLPLE, L8B! Liner com

a de@agfi aIJl%Ej tRansca1 98sicgncHsd g bhe ©0sSGl L) atd0Rator.

coefficient C as an indicator. [0083] Concretely, upon
[OoséénpﬁPP%l”cﬂ’FeBét W eompasdedt beteerrs the qoeéfieantefof the term of
- HE SR IID 1 BEFBIE L L S oo

rﬂﬂl@@%ﬁ:tﬁn@ﬁ&rﬁfersﬁtiﬂt@g s@f:ti B8y LnicSi LXRrESSEMPdhe following

t he follomnng Forrmula (8). [10th mat hematica
Formpganifila] (T2-T1) (T2-T1)2+4& T1T2 a 2TI G (8) The

S ent Cis the sane as that in the

“OtQJ%ﬁ%%Q&%ggafgﬁ%&%ﬁ#n Enbodi ment 2. [0084] Enbodi ments
rformng

2 d 3 c a e— €7 d z
coﬁgm at 2 e ats m}ﬁﬂﬁlﬁ .(sofgywar e)

preset in a conpute%TlbeSS] That is, with the
enmbogj fluctu i
CrOOSh TR R oL PELANRE S5 18 LICLYILEN e rorma 15
showpr pyEaked{moftt ®are) i ncorporat ed |nto (set |n) a
nput er. .as hardware, the co utln? ﬁrans for
et

f°°83 rf SPIRHGREE &< 887y GomMpdtators? ¥ BYHeTgg gppputations
u31nge<§cﬁrf§>‘iﬂt9ﬂg tﬂr%lfarzg (solEPRSRY) W&&tt he gléﬁ%ﬁou%f on
detection bl ock 70 accordlng to the enbodi nent’s
[008éi|ITh@ﬁngSsoﬁimMawée QMh@dﬁmémuﬁMunglzﬂmnghaqﬁuware, the fluctuation
erations utatlons are performed by conpu
detecplon oc;k ('% C[’;lﬁ €8P8‘éﬂt°é:eﬂn “ﬁ‘l ctomguEJd}gpmr g.'rgams soft%are

J.ncoBngcQ&rt%HELntbhes&tUEnPfaf cénﬁﬁﬁ@@%YhalQﬂla‘i:Qe t@l'e%rrfpﬁ%%@%fgrams for
side of the pass band frequency of the fluctuation
perfegtiget pepessary computations for the fluctuation detection block 70.

[0086] With the fluctuation detection block 70 according to the embodiments
utilizing software, the following arithmetic operations or computations are
performed by computing programs:

(1) In accordance with the computing programs, the cut-off frequency
on the high frequency side of the pass band frequency of the fluctuation detection
block 70 is set as fl; the cut-off frequency on the low frequency side of the
pass band frequency is set as £2; the time constant for noise removal with a
valueof 1/flis set as T1l; the time constant for setting the fluctuationdetection
time with a value of 1/f2 is set as T2; the oscillation coefficient is set as
€ ; the setting number is set as a; the gain is set as G; the value obtained

by multiplying Tl by « is set as T3; and the value obtained by dividing T2
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block 70 is set as fl; the cut-off frequency on the

| ow frequency side of the pass band frequency is set

as f2; the tinme constant for noise renoval with a

value of 1/fl is set as Tl; the tine constant for
by oséist k&g alshesfl uctuati on detection time with a val ue

of 1/f2 is set as T2; the oscillation coefficient is

set 48 BIC¥HECRRIEEiPRyORGRBEPOYS SSkings, aheTRECH It op detection
blockeho §or de [HeINY

R B o B O, B e oot et OB rans <o

31 by2d)i scamly ast The €2)stAbtesr aappteite@iin®@foft RBe input signal

inpy Eq¥g S tt% s, the fluctuation detection block 70
P S rt of ﬂgﬁfﬁgﬁ%g‘em%%@%&%f witfe the hitieiGogstant as T3,
to dRfOGIialBa t0 rst2ril)cGakighQyt the first order Iag

filtering of the input S|gnal inputted to the

fl uctdrai 0$Pn§§te@ﬂ|U®ﬁ bixﬂIKO?@Er\Naghfiﬂuertngnpfcmhetxnpnt signal

T t o.det er i.rst er signal 2-2)

inpufPed sbotue AT 8?8%%“%&%% t €vi Wgt o e e fpaetant as T4,
to dstgiahe ara@ubh@dfltme&hslgmaw;t uation detection block

70, with the time constant as T4, to determne a

secoffd 3 i |UOFraFgithp SeConBFiktan Faanalt Feoms Boordr§ [Fikyer signal
o aghgngbe s UMLDESILSL pIbL e i gnal | Lo deter i ne a
2

traction S|gn nultlply the subtraction

SI gnGEl aby nuhe igny rth@ s@otat8idh dighdueduahé Qfain G to obtain a
nponent, and output this fluctuation conponent as
fluc*f?ﬂ%l&{ir‘f%ﬁf’ne‘&%rm?ﬁﬁd@tlpruéfﬁuﬂ FE4FUpOOSTcompoRgd as the current
commaV Qmm, i oned manner, the active current conmand
| refd and Fﬁ% reactive current command |refq,
[008 bt alim’ehde bByotdimeooigpiddatdrors, thkngtihe coppPid tdifhand I erq and the
grams, can be outputted. Enbodinent 4 (0088] Fig. 3 _
reac‘gﬁq"&/ﬁsur& P Gornad anqdéibééw%bbrtaﬁ OB RSP 8 UAGNY ghe computing

progﬁﬁgodbgqu ofeQfcckhe present invention. The
fluctuation detection block 80 is applied to the

f | u@mbatimentddt ecti on blocks 105, 106, 123, 124 (see
nto the control unit 21 of the

g 9) ncor por at ed
[OosgszjystFéL s% 5}6‘?‘1'%0 u8ﬁu?jte]\ﬂn %etfﬁt(‘%%g 25 80gccorfirypsp Embodiment
4 of ABe PREOVENY AnFékiocd,. trhe fld&hH@idrpae%thB'ﬁ%cw Qﬁgs 8c\g>plled to
is conposed of a lowpass filter 81, a limter

the fdurayptdopcifittecgion é?lqu:k%ﬁO@ub@ﬁadﬂér 1284 (see seqcorsoj 1ncorporated

t d
into THE SFENEL n A3 6 clteco GEe BN PaR Bt roR ol acFie: © -

[008580 i2s seleieim neg by fhd tretbnhabBar &l shiviSck 80 is composed
requi red of the respective fluctuation detection
of a pPeess105,teT0BL, 228imiten 82The dediey oifchie@dencyfiont subtracter

e%@gc&kQQuEEP enc S|de eﬁh%e de egghgg ass, pgnd

requency 1s set € tl
The pass band frequency of the fluctuation detection block 80 is

determined by filtering characteristics required of the respective fluctuation
detectionblocks 105, 106, 123, 124. The cut-off frequency on the high frequency
side of the determined pass band frequency is set to be fl. The time constant
of the low-pass filter 81 for noise removal, which has the cﬁt—-off frequency
set at fl, is set to be Tl. Here, f1l = 1/T1l.

Further, a setting number o is a value expressed by the aforementioned
Formula (6), and the following parameter is set based thereon:

T3 = T1X @

[0090] Thelow-passfilter8lisafilterhavingfirstorderlagcharacteristics,
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of the lowpass filter 81 for noise renoval, which has
the cut-off frequency set at fl, is set to be T1.
Here, fl = 1/T1. Further, a setting nunber a is a
val ue expressed by the aforenentioned Formula (6),
and élwtiwewrcﬂtla@w isgsqrar@abetrer iTslsetm@asmltatdter?aoﬂa vh3u&obtained

b mu % O%RL The Iovv-gass fil
o YHEF REYitHGF 7866 ’&IteFFa@'Eﬁ%fi‘ ﬁéf OPFRtdetgrmingsl fhygthe purpose
of n|o§§e tﬂemgvgpngyaggelsse@% F T(;’ This tinme constant

T3 is a val ue obtai ned tiplying the time

consthkait rwel‘vwgchn h@@%@elqndb.t éhel Itedphes fileepWriposidizes its
nova e setting nunber a. \Wen
flltg;l \?ﬁ%@gcar?rllﬁlﬁh s g Hrter ]El © OREpaE e Pt ter 81
ut | | izesel £Buctiualt 6f Idé@e@bﬁ{naﬁl&flé 30i £5 1R mét%twﬁ detection
i nput signal. If the fluctuation detection bl ock IS
bLocK O | it Lo fof aretlebt bR 2B e leompEenitt Esd e tihe §|ygn%m current.
is the actiy, e d of ystem current
the f1dct uatfcgglggg(?gco{‘l:tgﬁéﬁ %bzgﬁ l?ﬁt © ?L ‘itlhlgfgr%rh betection
blocddléctiternnbhock ghdbisithe ﬂeﬁﬁtlivest@ﬁ:@nehﬁ Itsl?@f [®aGlyis¥&n current.
conmponent Isq of the systemcurrent. |If the

f 1 uctiudff ot Hdett P sie Pelengbleak @Helsf Ithet Ghugtgation detection

bloclefBCt {an L.ec , I ' he
ocf requency lsnlk‘ggna%&%]:r.%%I %é \‘%‘e F?é{%lteﬁa r? aetgéctl on bl ock
80 |Ts€ the fluwmtieatéronedeteiohi BIbckb|800i@ 124, rid&ubbH detection

b1 % %H Is . the anplitude signal L. [0091] The limter
°cB I Hast Ty HPPPhgS At att dhPstRid taes |~°ﬁé?6‘aésL( X/ T5) TS. _
[009:'5]5 rm%l%rfﬁx%”ctesr 82 CrPasshh%élgl tér{?Fra% Lakian cfbl : 18+ (x/15) 15
uration, represents one sarrp I'Ng Perio "and
r epr%s@@@%d%natcrw@mainm tifdiset] b atrerarBz?t:taxm tiSration, Ts
amount of cha(r;?%e for one sanpling period Ts. Wen
repr?ﬁ%téu‘b‘}?aﬁa%%ﬂég et Spgmal raREBEETEd 3t d1nHE o Hiekuer
82 iThia Maliter DEtMReRs tXe (MﬁE dd Bhihdg syl ansh
X (I owner |ll mrtl ng value), the limter <£l%2 h &g%st he ing periocd
Ts. @P%ébe@g@éldfalﬁlh@fsltgﬁ&hg%l supi;tegnto gbepuitgtet 82 is a value
betwenpx F val ue of the SI nal inputted to the o
Fmte upé’fr m&ﬁé{}% VBXUTUABRI T i PYPRgimyEitey2ltHe the limiter
82 hobdgthebiddaabhOvSot RBe ¥RHME 4DsLAEC! £APEuMIIHE & . when the signal
constant gradient for a predeterm ned t| me, and the
valug pofj gy shenghlimeutbedXo Vel imheesisgnas aboabuexotuﬁplme limiting
value%I gﬂt?e! r]i!]gﬁfwetﬁt %9 é otwrs]etilflleI Srfn? er ggzlélicl?rsage th_Ehvaalgcags adlt gradient
for adpﬁée%é@mi%éd’l t&mép%ﬁaﬂ‘iergﬁﬁﬁii@sm:he frnua &5 edet eﬁﬁ%rﬂ%ﬁe signal
time, and then limts the value to -X [0092] The

Valued@lfa%}‘ec?i“é%ﬁlt igguhbed tthetly dpmtme@Zois dellayi ﬂlj {Iver limiting
d)ynput | od Ts
valu et fﬂnﬂeg:ng& dae]]q)gyggz%y %r% Q%’hl S e w:Ltffjl1 ?staé%' gradient

outputtlng th e ay cired
for aCQerd]ﬁe@ﬂﬂﬁéd uated, arfoDFth@%@.rmJl@s e *aZud rnsthor mation
?IFCUIt havi ng such
[0092 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 % transformation circuit having such
properties as to show 2z7%.
[0093] The subtracter 84 subtracts the signal, which has been outputted from
the delay circuit 83, from the signal outputted from the filter 81 having the
first order lag characteristics, and sends a signal corresponding to the

difference to the limiter 82.

That is, the output signal of thedelay circuit 83 is provided as negative

33



properties as to show Z-'. [0093] The subtracter 84

subtracts the signal, which has been outputted from

the delay circuit 83, fromthe signal outputted from

f|| having the first order |ag
fee&bﬁg}F act géﬁ? sﬁsta@§ p‘é?l‘??dééﬁd‘?ealé’i“’gfr?&l 8%orresponding to
[ooduhe ek fheeenee duasthe |sh&?1§19 u§3uttl:Ba£ éJm the hﬁm%tguatz and the
signal of the delay circuit 3 I'S provi as nega
signad quierbhrdk faomt hee stedge cprreoetilaﬁag hﬂite olultﬁhﬁserth&Zsum

[ 009 The dder 8 dds t he SI al outputted fromthe

i m ?Ille'—irt 2 3 “{tﬁ’e 7P Bk P EATFHonT T herriigpd as positive
feedb&&KﬂMtttﬁESStaBQ §uﬂdéua§n§IE%eSkﬁﬁlthaéz' s, the output

signal of the delay circuit 83 is prOV|ded as positive
[009p bedbifcReBTY tHiecsiags daterredhagsighel |dutipheteBZron the adder by

E9Q33) del ircuit 83 delays the sl na
o7 out put f ed B rgm@%/h%ngd%%trpu% gh d%i‘yﬁﬂ i°ng ?J]erl od Ts,

[009éhd mtipsltaﬁehiealdedrayede Sé,l@ﬁhah th@Q@@&d Rsoflesd iaResy circuit 83
ove, the signal outputted fromthe delay circuit 83
is pf%Vlﬁ‘FB\ﬁsdéag%ﬂ'sl‘ﬁeﬁa?qi%kf gedbacktagle phecestiagethe limiter 82, and
is pRWeaeHLagoLhe Jd FLd d [.QV! S posi.tlve
i eedbackggt the st aag)écgﬁagc%dlstna € é:cFe%lrlge%l glmﬁ?& Thus,
the ﬁmaélgtraetlussiatass flo$l<‘a83 [foll ows: [0097] The out put of
[009; e subtracter 84 is "the present sanpled value - the

Val JECaP 1Y PHi ther sphtgasset i b%rﬁ@?rﬁﬁfs@né %ﬁﬂ@ébdrﬂ}lue - the
valuf@rfiedd i RE €34 QM {;@lsﬁ | "

i nputt ed fron1thes%?%-erC§TE§8£$ éﬁégﬁgp pﬁ?XlOUSl%< Thus,
if tl'(ga( siews, vhute -iXpottadrreont i1 Fi grad 8YatlcUQh@U§LEBHr%@ger 84 is +X
or 1 n1the imter 8 is 0. If the signal value

esﬁpu‘?‘t ed ¥ POnPeHe fiPt2hom8i Ydlueheumwstrdcieam 8hejlimiter 82 is
0. I&bthéESiahaﬂJ&hlb§lf%?ut%édtﬂ}%msfﬂﬂq§klég¥ '4¢ E%”ﬂ%%t%s%kracter 84 is

fromthe limter 8 a val ue beyond the I1m
aboveva|><ueb(1t|r)bela)<) ><[,O®§8]s15helowlmut owtfputched agdar +86 likiter 82 is
2 valueD e..Qut.p g_ he limter + the value after limter

Br ot eSS ng perFor il YghBe skt i 9! peri od previ ousl y".
[009810098¢ oThpus Wi EAStRIHe 8BS Ubt et Suthble S gnalyihieh

has been outputted from the adder g fron1tﬁgls%gnafhevalue
aftery L imi ey el G5 nH P HRIPES Pk bareyl 180 m%lworigpreha.ously"

h
[0099]:]:{I M $he g[lgﬁal[aét%? @éﬁg&]}aecrtlsstthl I’T?Jlb%lgﬂt wg‘. ﬁ tassikgﬁﬁenu%tétd)utted from

ference | uctuation

the aqichart be ifnputchei grablicitput g8y esh Eﬁ@ﬁbhhﬁas%ubﬁ@eqt &1 having the
.. If the fluctuation detection block 80 is the

flrstf ?Wu}ﬁ? GRagRERREISEACS blapekowBBES| the fll GE¢xsickon A fluctuatlon
r.rent ommnd lrefd for

compo t le S S
pofGIPONRNL ARk Elﬂe ﬁwe 19 cht ug??%%ttfgrﬁfc?ﬁ‘eme ‘?)‘fbtraCter

acti ve conponent
85. the active conponent Isd of the systemcurrent.

If the fluctuation detection block 80 is the fluctuation detection
block 105, its fluctuation component signal is the current command Tierq for
the active component which is the fluctuation component of the active component
Isq of the system current.

If the fluctuation detection block 80 is the fluctuation detection
block 106, its fluctuation component signal is the current command Trerq for
the reactive component which is the fluctuation component of the reactive
component Isy; of the system current.

If the fluctuation detection block 80 is the fluctuation detection

block 123, its fluctuation component signal is the current command I,.ss for
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If the fluctuation detection block 80 is the
fluctuation detection block 106, its fluctuation
corrponent signal is the current command Irefq for the
th tactlve conponent which is the fluctuation conponent
© T TREPRATTVE LB drptfeftuqtygttan eomposgat emtbarfreuency signal
F. |If the fluctuation detection block 80 is the
fluctuation detection block 123, its fluctuation
conpbhdhe éltgqtabti@ tdeeectuiranehl oo Bredid the ef ik Qati3d detection
bloc&hﬁ@‘:tkvef otnent which is the fluctuation
HpGnén &flc PP eUBNe§ s igHaRL e the qupgent command Ireeq for
the ﬁehdﬁl&bﬁédn’@@n&% @t dnons @Je%lﬁcg\gaﬂ1%ntc'3ﬁp£rlel1‘1(‘ttoﬁﬂeoar1]npl1t de signal
detection block 124, its fluctuation conmponent signha al
L. is the current corrmand Irefqg for the reactive
e h is the fluctuati co onent of the
o108l o B SS9k StaEr (i PO COmsoRErcter 85 is
ampl $f igiaby cdHep bbb Bick ikk-0g7 t he subtracter 85 is anplified
by the anplifier 87. The gain G of this anplifier 87
i s tHe gatué ekprivissatpbifiehes? dfsotkeroniioneodrEesedlley the
Enbodi nent 4, the fluctuation conponent
aforé{%ﬁé%g%ug%ﬁ%{haf@ "by the anplifier 87, and the

[010an|11nf Eriigbasingmia ke, i theOflfu bb €LbraSorddfe St A1 SO ied by the
for the active conponent or the current conmand

ampllﬁléf-”qe"’fv A% Hhe prRkified Sééﬁﬁbﬁérﬂ‘ltpw*ste(ﬁ’e@% th@@dra@mgommand Treta
for thb L [ [ {po onver
)%C%%E%%&Spk é’gzn%tgn%;triggﬁ cg’%“and Riadd: ﬁé Stect %ive component.
vaI e deisctiigedsyigiventtisy8tém st &oidtlbd tidntdd&ice 20 (power converter
22 Ksteml nt erconnected run, or the detected val ue of
) meRe® BOEYeiTRAGEE B -VSE Wi Hn e Hetewier vadpp o¥ft thegsy tirem current
Is du‘i@ﬁé Q:@x%escystte}ﬂefr%&rcgnnéék%damveor dcﬁl(ér(?eac%%t%é valys of the system
onpl emented by anplification by the anpli 87.
VOltaFﬁl ¥s |®rb3@mj@eselhesu$>pgnadngobt1aldeedebs/esarmhefe/ﬂo&g,thes above
decreas ugt uatm n cong nent Si naI y the amplifier 87 is
Gt patTEd PERHTE B PR %ﬁﬁ?&m HieettpIdier §d - adiivds because
the s@@ﬂ@p%lﬂbln&f by NEmEIUIER, R &%WEMuIaEg&g cfoﬂgoﬂm signal by the
reactive conponent. AS a result, even In the prese%
ampligiern 8deigy e@@ltltndtd%tmtectm vaimaed 10f:q tfloe theséetmve component
s or ect dvalu of the system voltage

or th\/ué&’ﬁ? £ B anl ré&‘t ohs Sf r??%lgﬁscfoéﬁog?%tb'l lization

devhee Qé')sﬂrte &taabl € thkpraddhtd QR 4 HQ@]F&SIGSJ_I{]QYIQ%%GEQGCI value
use a Pl anplifier, or the current detector AA for

of th%le‘%yéé;?li“ iy T ARt cIl§r pErithef dekapiied fradmet ¢l thystyerem voltage Vs, the
contr8L M4 bAZIIOTne (OMEE SadiS it o B icunb TrR S eh

nanely, the oUtput curf ent 56 ?ancre P PHe ShakeT

conyerddelt t 22, fchéi‘@h.@dncb)hetebetcf |uEE@' pGi £r§;5&ltf18¥, Abhe current

then sent out to the distribution system 10.
detector AA for detecting the current fed out from the system stabilization
device 20 to the distribution system, namely, the output current outputted from
the power converter 22, filtered by the filter circuit 27, and then sent out
to the distribution system 10.
[0102] A method for designing the filter 81 of the fluctuation detection block
80 is to set { indicated by the Formula (5) as ¢ 21, and then determine the
setting number o and the gain G by use of the Formulas (6) and (7).

By so doing, { can be set as {>1, exhibiting the feature that the

characteristics of the fluctuation detection block 80 are not oscillatory.

[0103] The signal characteristics of the fluctuation detection block 80 shown
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[0102] A nethod for designing the filter 81 of the
fluctuation detection block 80 is to set Cindicated
by the Forrmula (5) as C ?l, and then deternine the
setting nunber a and the gain G by use of the Fornul as
inFé@)3andt@?ﬁIUByR§60d@EnqﬁﬁmndaWCBé0§$bwm$nIig,2willbeeXPlanmd
b ka tltg %he f tyre % % the characteristics of
Y ?%e Filctta ﬁ%n eéil +*l5l ock 80 are not
osci lrbatddayple [ A1033e ThersigBalogddnt Aflaer dstshesn G FHE. 4 (a) is
. fluctuation detection block 80 showmn 35 in Fig. 3 and
inpytfed fiqdhgaftuntudet e debecisionckRl qakss Adws 0 s Rixglapned.
[010\3“]I ! Ipet ‘%{épLé‘éJ‘tet@X reg urc%nctel 8'e:te%%1o4(b§)oc}co70 gﬁgwn in Fig.
exanpl e case ere a step nal "as “sh
2, thegutblid)wdveformpift tied 1be-pdres Ell.lhﬁgruai |1@na§jatnGEicj 0l (b), and the
bl ocks 70, 80 is explained. [0104] In this case mﬁth
outpuk w3V fOrTatT GHedRIRIAELBh I &kas Grs Rt 4i(A) Fi g. 2,
the ﬁyhplil:tne \cl}f‘ctggmo(?lf d&ﬂ,ﬁctl%\‘}* % 5 skﬁ n 3_% S a%, Iil}le output
Fi g. , the output waveformo e anmpliTier
wave'férm s:faShe nadaleg 8e&l(ie) as Wnt hig he (8) ycindathcoButeleehiréform of the
ock 80 shown in Fi , the output waveform of the
ampléabl%}f 8eit £%dni il F g(dh(d and the output waveform
of the se%ﬂinEJK}eera%%m §r%nI Bt F}.*l%s 44{ £ (8F¥hows that nearly
above, a conparison of Figs. 4(b) to 4 e) shoms t hat
compﬁedwﬂwacc%aabl@erafotmm are performed. [0105] Next,

t onal | oads .on the fluctuation detection blo k
101080 CHeR ST BT alRr Pr It BBt PBAPBEEEET g PLock 80 shom

in FAY.0LKnd OnS ROMY UaR i 5 Het & tWoh 186k 8S66IPEAFiPY 2 will be described
reference to Figs. 5 and 6. The low pass filter 72 of

by reperdricgctadtiosn @eﬁebﬁron bl ock 70 shown in Fig. 2,

ifr allzed usi n | infi ul se r espo
R LAt 9, B0 LR (L LS, LUBU 3B, LESPONBE) i 70 anon
in Fhg. Qhelﬂ Q8a DL flbirtgeénﬁ&ﬁ kfnfieakt zegdul v tBsphisd) |E§ther, will

filter, requires conputations including three
be asr§heWpiR Faft Gns,As sefn &ERl Flong, thadosneagiefhlterdi2 ¢ b realized

Wlthgél% tIEtIQtf geget %%'{J 19 s l%|080 a%o S?%}’n“?c}:l{;iﬁ]lnr%: ?Penﬁe%?}.lﬁ]tt:hgl)’eilcatlons,

t he U npose
two &&hayoﬁsrcﬂkﬁoﬁa(xﬂbg subtracter 84, and the adder 85
(nanely, the cushioning unit), if realized using an

| I R OF |th°—e?lu°\mlﬁl‘—l%?eda%e%8wm%¢?% shgwn gg Eb%n 3irepnthe other
handﬂt?e &ttgbﬁlpgyécpb?ryhgglﬁﬂltgr 82I f %e%lﬁg%gg%l'@ BE,h%h!alﬁbtracter

ter, requires conmputations inc
84, and th@laddatlaﬁwsnam@my atlee tcuensonialdurane, died ayal{AH06$ing an IIR
In view of these features, the conputational |oad on

filtepe Wi 0P A PBRMD dBLEGH n BF GERNEGOBHGEN §mthe Fusgipring unit,
if réélg.medcmrtﬁg HE{ h%lg.b% CQQHHL?JSI g%utaltjo_?ﬁjs qg&cigging no

'uct uati on detection bl'ock 70 shown 1n
multlpllcatlons, two additions, and one delay.

[0106] 1In view of these features, the computational load on the fluctuation
detection block 80 shown in Fig. 3 is light compared with the computational
load on the fluctuation detection block 70 shown in Fig. 2.

Embodiment 5
[0107] In Embodiment 5, the configuration of the fluctuation detection block
80 is itself the same as that in Embodiment 4, but the procedure of the method
for designing the filter 81 of the fluctuation detection block 80 is different.

In the designing method of Embodiment 5, the gain G is determined first,

and then the setting number o is determined. By so doing, it becomes possible
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Enbodi nent 5 [0107] In Enbodi nent 5, the configuration
of the fluctuation detection block 80 is itself the
same as that in Enbodi ment 4, but the procedure of the
N method faor designing the filter 81 of the fluctuation
© Gete St oh P bEK PEECINY B ¥TdFEmn the: tehe ofedfiqguhiy G, rather than
a dd¥e ; ' : th ain G,is determn ned
i Ir"g?% lggn‘g@to%g%yf%étlgrét?ﬁeﬁfégﬁhe feir 854 dBOEFAORed.
[0108y sBomfwienglyi tupbecompsr pasSbédlwen3bhd QoEAHilY c@ o the term of

ign acin riority on the termof the gain G

the ‘%qag?‘ﬁgf’w‘?}ﬁ%’aghe %" d&ESFH t{ﬂs)i Y thee- 3RO Ithggpnshown by the Expression
(4),CoRd etk & jAadi.c .. [0 Cancyr.et el upo

conpar i sor'r%Ij gg%n%]éﬁcpta{hfgg%o%tgﬁg en gﬁ%fgﬁlﬁegtlesr FEBFeseed by the
aforgpentgenad Hromuloy(®he Expression (1) and the term of

t he ,glgeigs sq?v\?ogg the Expression (4), the setting

nunmber: & Artert¥eTIHgchinh hel Yaihs@ &5 Bigiriesthap fnpementioned
Formtthe (5af orenmenti oned Formula (8). The oscillation

coefficient Cis the sane as that in the
(0103} or ithorirorted 4 sk mutan @by beOLed]i zEditigdperitsidg andputations
ing &APuA! | ized by performng conputations
uSlnéL_)lsi nguco%llf??%%a pr éé?gt_n"%a)éfgp‘ﬁe\ﬁé?:eygﬁr ESBRUER - a.
[0llebnputaer is [ G#it0] tHh@kmbb&imetk b hutiNg AP AirBRMS the fluctuation
det utili m%g( software, the fluctuation detection block
Stegy oPahl e 88nst het eeRFueth@isi AgTItOE e gk snd t (wareyare)
incotdHrQERRN AL £ SRt Q,( ln)_a ¢ ter as hardware, the
lncocon‘puti ng pr(osge?aﬂrrjs) %%Iromblﬁ%errf oF %g%éwan%edeé‘éeaf?“puung programs for
perfomyipat addesnsrf aompheationet fat icas erieahi h BLosk 89 plock 80.

01 W<th_the fluctuation detection block 80
10115 PP 61 1ol FRritien RAREH S0 Age-Sah pagiceshe habodinents

utilfAhbosMMgasd | ttha®EdG QPSS Al r tations are . .
per f or medaby conputing p(% %fj?gﬁ?tq 1?‘9 r?lézli?:%soro aRgputations are

perfqagivell heovpwpintsi pgograngr ans, the cut-of f frequency on

t he (?;)g fre uanrg%et si de of the pass band frequency of
t he 'ff uctUHiTSA Ut BEth bhe corRRidngortograny. Bre prt-qffefrequency

on thé high £aRmbaARYy siL of‘@liuéﬁagselg%\ﬁaére\%,\ Hcfoy?tlleugluocftu%éisolnéietection

is set as Ti; the oscillation coefficient 1s set a
block §@ igeteti gy fhurthertime cawstans fay tdieeganovas wseh aasalGe of 1/f1
. he | obtained by multiplying Ti by ais set as
S Se;re‘”fs ?2@%383%?%1%51# raektldcight 4% apthicbr &f ytheuFaEt iy number is
set abSa$8¢hed§ailbisONE aSHPLANGAPE! iBd.a ] Ts, .an ,
the [imting valUe |s set as X O?g?i%fdfg s e Triby o is
set ag Ty hehepBolel Wengi Hee, se¢thetfdruetinattiaon detetdn ds set as TS5, one

ck 80 perforns conputations with the use of the
sampl?:%%_trﬁﬁ% Pt c‘?ﬁga‘ﬁ%%ﬁo_ a’(‘g-tff tHMty nguYa it Relt i vast ar Her
| ag (2] | heténgomiletthén bRpUE a%bGél%Ettﬂ@ét, tt@l@_ 10k B€ i on detection

fluctuation detection block 80, with the tinme constant
blocka 80 perioyns gemeniitiena witht the sisgnak, the computing programs to

(2-1) carry out the first order lag filtering of the input signal
inputted to the fluctuation detection block 80, with the time constant as T3,
to determine a filter signal,

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

(2-3) perform a limiting operation on the first subtraction signal
by limiting characteristics defined as *+ (X/T5)Ts to determine a limit signal,

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

addition signal,
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(2-2) subtract the del ayed signal fromthe filter
signal to determne a first subtraction signal, (2-3)
performa limting operation on the first subtraction
signal by limting characteristics defined as (X
[ T5) (#35}t od@brefhe REdH Jonmigngil diyapne s#gpldng pggieh@s to form the
i m ' nd the del ayed signal to determ ne an
abo"lfdglk%?%ér?gg?g%%l’, 37 (2-5) delay the addition signal by
one sanp| i Bgbpeldrathe Bsidh 01 drog I9nal Eronbay & i ded dyRfhal to determine
signal, (2-6) subtract the addition signal fromthe
a sqqoffeubdirgrgion fidedler Afe a second subtraction
si gnab,-@n - | £ d tr j : :
ot gnal B T RETEY T Rl A - BTt EBatn G o obcatn
a flgobgorientgomppdemut pud ot thikcFladtiuvanicnrpap@idntass the current
the current commands lrefd, Irefq [0112] In the
Com"ﬁﬁgﬁe&ﬁ%hﬁ%‘ﬁed manner, the active current conmand
ro11kA ef _@n%@ at}:nﬁe—ﬁe,er?cqtoh¥@mSHﬁé‘re,n{hé:QWdcdrrrglg command Iperg and the
obt ai ned by the conputations using the conputing
reaqyi vg cansentcarmizaddud-pudh ed neBeycrieptarprtofidrniseising the computing
Nuneral s [011 % Power system 2 Circuit breaker, 10
PrognrSir i Bt %nmg‘])?g BT 11 Dispersed generation plant,
12 Lpaskrig?iSN S ¥hshiaiekhZat i on device, 21 Control
unit, 22 Power converter, 23 Direct current charging
[011ghi t | Ppyer pgsamr At raldtdreaker, PGDVottikyeliatesviiteny 11 Dispersed
. 70, .80 Fl.uctuati etection.bl ock, 105, 10 23 .
gene?%ﬂlcfﬂ BeF it ilgn}”%aeot’eg{;isdﬁttﬁosctﬁgl 4 lglnn‘gev’lf&l gzllm%iljltml unit,
22 pésystem&ttabl iz al it daveae dHae¥iaedni®, @4, 26 current detector,
di stribution system which, when a power systemis
25 Vabraas detecteunnelt €8/t Fhechmnepn siefeeriormbdogked0an 106, 123,
n NN [ e power system is cut off
124 ??%%ﬁgb%oﬁ%%géi? éo%ogg'nd to which a dispersed
generation plant and a | oad are connected, the system
stabilization device having a control unit, and a
power converter which perforns a converting action
and an inverting action in accordance wth a gate
signal fed fromthe control unit, wherein when the
power systemis normal, the control unit determ nes
an active conponent of a systemcurrent and a reactive
conponent of the systemcurrent, the system current
flowng fromthe power system into the distribution
system
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determines a fluctuation conponent included in the
active conponent of the systemcurrent by a first
fluctuation detection block, and uses the fluctuation
conmponent as a current command for the active
conponent; deternines a fl U&tadasi on conponent i ncl uded
in the reactive conponent of the systemcurrent by a
second fluctuation detection bl ock, and uses the
[c1dilmugt uméy RmGRRPONEAL 1 85 dav dd gt a6 MR A0 frabut 1¥h systemwhich,
reactive conponent; further determ nes an active
wher, 8 RIFENnEY YieMa ks A1EBr hatlisngPregctehttoothpaeve gy f et and when an
he, al 1 er nat r
soriLEeY SEEHS En I OORE o ek f S FBE A 0 GH B8Ny aystem, ano
to whuirhemtdiBeengedyeputdtadnf s omtt Bed ppwesd cokyv esimictedand
outputs the gate signal for reducing a current

devi PP oY 61 tHRPiddEdtien Lo SSN BRT IR} EINGreL qunit, and a power
cone¥L AlA A RELWRRD, EQ&&‘&EE&Q&&%’Q&% lfn%rél% aBE14YEn accordance
conmponent and the active conponent of the altfernating
withcar g&rd sdéghputfecufrentthe ¢tantzeioyniand al so redu0| ng a
curre t deV| tion for the reactive conponent,

is a"88t7dt "BR" bStWRRTET KESTHR rentoThrmah fCBPtf‘ﬁ]e ni
r eachibVerGARBORE N2l dBondRaGk! ¥ & ys@BRANERENnOfadd8 reactive
alternating current output current, to zero, and when
Compphéntabﬁéhﬁﬁwtgm oeoens ., ithe ﬁhetmwesyﬁ-emngt frem the power system
into % Stgn ttloqlet erng nes, fromasystenvoltage of
edi St i'SH 8Y%Y ¥ a frequency signal showing a
f r eqbl@ﬂ&ﬂm@.%sﬁqQlﬁ&ﬁla&ﬁbﬂ@oﬁn@gﬁeWQnéﬁh&@YMﬂ tetldEactive component
signal showing an anplitude of the system voltage;
of thet eysfieResuardituby vathiloat comsbnenion detesdddniplactke and uses the
ne I by third fluc n detection
ensc SR TSL Y o7 Y Pab Pl eln i iS5 S8 s ponent
curr eetemmmdﬂwmamat:&m&&amaeaﬁw deties FeHEeSiv@ component
fluctuation conmponent included in the anplitude signal
of thy WStlr e Frichuat Porrdef £etiGHint slekechif® hieek t fad uses the
fluc(:{lérll? c}ﬁatcblggorge%qugeg]tcurgﬁnta g%gr?J]tfog m%@gaé@lve component;
reactive conponent; further determ nes e active
c onponette rafe tielhei @ &1 aativegoapofi@it of aud Pidrnetit@edirrent output

and the reactive conponent of the alternating current
currgpt AR 2ciRFEATS IFECRI e PhatihGLEEFIAEARI SIEPERE output current,

the acl%&ﬁmlrlaeemeg%ﬁugﬂteglufﬂeg%wﬁg POVKHc e @Qéfﬂﬁggowé&néonverter,
out puts the gate signal for reducing a current

and devi ation for the active conponent, which is a
devi atj on between the current. command for the active

conpBREtt St 9HE HAPYOE d??ﬁBﬁé?ﬁ 3 GETTHE AFEErngt |fﬁ6 the active

compGHérfLennthHﬂi P aCHé&ﬁ%tlon ﬁ&wé@ﬁotheaggr@érﬁzo cBrﬁrﬂg’fﬁ @grathe active
current deviation for the reactive conponent, which

comppgerg: demtaﬂ art ivetameenné e o€ heenittecoamarydcforent hmatput current,

reactiv onent and the
to zero, and aelso r duc?.ng a current deviation for the reactive component, which

is a deviation between the current command for the reactive component and the
reactive component of the alternating current output current, to zero, and
when the abnormality occurs in the power system, the control unit
determines, fromasystemvoltage of thedistributionsystem, a frequency
signal showing a frequency of the system voltage and an amplitude signal showing
an amplitude of the system voltage;
determines a fluctuation component included in the frequency signal

by a third fluctuation detection block, and uses the fluctuation component as
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reacti ve conponent of the alternating current out put
current, to zero, and when a cut-off frequency on a
hi gh frequency side of a pass band frequency of the
fluctuation detection block is set to be fi, a cut-off
& CYnrERheTRIYPABA PT POWAFTFGUEIRRPISPEE of the pass band
fr equeRtYnind sSete1LLe & 16Rr cpbh8B: G L
Iom#passr$ilfer for noise ?eﬁ%vgﬁtmﬁg%a a§n3£83?F%
by & fegquendyuofudtionsdeteetidrobbeck, andntea therElaonsitant component
of a qufgass ilter for setting a fluctuation
a5 e o T \ﬁﬁffcﬁ WA GBI equency of 2 is
set th}:QEerTaetéﬁﬁ.nfelsrﬁ{e aE@i\feolé[)ﬁﬂor{elnlﬁcgf'%Heoglt_ernating current
detection bl ocks are each conposed of a first filter
outpygvEwg enti ard thedesacitaye cleapantdr pStihesaliddnaging werrent output
o R eatear R ot et ot by Pt From the pover
conva@béfacihar Wwhich perforns subtraction between a
signal outputted fromthe first filter and a signa
out paPERY: sf g3 tfes k@ rfiedueingadusperpudevigtion for the active
r ti i ffer e, . and a feedback circuit for :
conme Bt e Tt A PRl e BeaT oY ar el Aol gy, che active
comp@Re At afd thhet a &fi vieheonpdhédiaet the §1deahit &y dEresyYShi®But current,
stabilization device according to claim1, wherein in '
to 2o At 2k ¥per $9UCd I P aR  HeYialdondioir ditedereti Topomponent, which
is alRGKE o BECGU Ofd LLEaue e
lsasfﬁe o%otﬁetpagg Eaﬁ% %ﬁé%ﬁ%ﬁ%ﬁ’% fﬂéqgﬁﬁgfﬁhgggﬁmentandthe
reactiéte glompnndl o te SAtemsatfing tieratitit offutl e@fpe@ACYto zero, and
on the IOM/fr%%yency si de of the pass band frequency
i's sBfenz o hfe’reﬂ}lﬁ‘fbcy TohBtEht T FHL RO 5 ?_%%%ﬂ band frequency
of thé I vBeYA R BEcdehibniy B8Rl ASell o BB NE ditTBer frequency on a
constant for setting the fluctuation detection tine
low fwdqdueacyalide off th¢ p2sé dagetfragudizsy iaretdfd bhe2f,i4 stime constant
P to tourt@,;luc%yatiqn det ectj on bl ocks each Eerforn1 )
OFf 2 SHPBEAT IFONESTTPR HRECOTTOSRb UG Tiofr&iECt b fagwrry of f1 is
set tdPer15190a tiAPBbEadnk G4 D of Lot ualiR ARt L&GLEAD a f1uctuation
bl ock and a feedback signal, carry out first order
detefpiprf tinemwhagh dfasaa swn-of £ fheqiemput oSifgnied sando bdE2, the first

fe ck _signal, wth ti constant as Ti, to , ,
o SOYEEB R T Ak P FEE ST T aHoET GRAP SR APPY SHOTA T ot TiLeer having
firsordiefer! 88y fonht &t d1d s0fc A wSUM OfcihbecdRRbht $r0R8) AB8cond filter

the feedback signal, with a tine constant as T2, to
haviggtar st Aeder dagehdrddtiearapticy ghtdl a tand conbtardcef fhAe a subtracter
ot oS30, A SE LN AR Do Gt S el Ly Fath ! P sizeer
and of 4 4@kl ik PR IDIMEIHe RSohH €11 €Y LRNELIGRIBRNAS L1 81Kl difference,

feedback the fluctuation conponent as the feedback
and anWa_ck circuit for providing the first and second filters with feedback

H;ude signal

on an output of the subtracter.
[Claim 2] The system stabilization device according to claim 1, wherein
in each of the first to fourth fluctuation detection blocks,
the cut-off frequency on the high frequency side of the pass band
frequency of the fluctuation detection block is set as £1, the cut-off frequency
on the low frequency side of the pass band frequency is set as f2, the time
constant for noise removal with avalue of 1/£f1 is set as Tl, and the time constant
for setting the fluctuation detection time with a value of 1/f2 is set as T2,

and
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[CainB] Asystem stabilization device provided in a
di stribution system which, when a power systemis
normal, is connected to the power system and when an
abnormality occurs in the power system is cut off

f r omtPhef Poike Fo s§REM flarrguatipnwdptdrta odi shmksedach perform
nefald Rl ant jan {?gg re_connected, the system
comEgl?abi ['ization e\??cgon%éll\%?n pgoglé%nt]sr 5P uni t, and a
powerdd conveptiersighaChnpettedr 08 theCONMRLbEEh d6tédMon block and
fagg a\Tn i.nverting action in accordance wth a gate
& *&SeR% sflgaa}’r.om the control unit, wherein when the
POV Ea SHS bR #1508 F Ry 14&“@1%&%8' ol &y g?tt%renl%%% signal and
an active conponent of a systemcurrent and a reactive
the ¢epfmsénsiwfaly heltgysteimeceorsenht 4shelsyst emaminent first filter
nfahowi ng fromthe power system into the distribution
syStem determnes a fluctuation conmponent included in
t he agﬁﬂWSuﬁoﬂmgﬂeéHderofagt BQMBSFB&HVJ&P& tE)lle‘f"irﬁ:h.l_rts’éignal and
fluctuation detection block, and Uses the fluctuation
the genfporkmioasla withrentine oonarahtf o Thet@detemnine a second filter
. ent; determ nes a fluctuation conponent i ncluded
Slgnlgg%g reactive conponent of the systemcurrent by a
seconibtfraget tidd iseBofletrRstE AN ihaCksrANEndISES st N 1ter signal to
fluctuation conponent as a current conmand for the
deterping py &l GHISARRtcomPaReHer ol Fhaeblumtuatidny gonponent as the
CRPIRERL s Of i urrent output _current ,
“Hrand a react ia\r}gl%gglﬁ%%ﬁgﬁie %lfglcf% H%E%cfri%of“ﬁg ?Ihtga%gk?er g‘?ﬁdba‘:k signal.
[ClagmBpuB sysrewBtabi ket 2dd @vilak bRy LA @ d iRt ion systemwhich,
current being outputted fromthe power converter; and
When & PRlES SYREPatSe"STifHal 1§ GonpeelkRs g techeyamsystem, and when an
pnofgMi;at,i an. far; t he Ly C ent, which is a
) rlodevila ion uﬁet%ene?}%&tacﬁslyfg%?’ ggprr?r%]cn IE’F offo?ﬁtehea% WSFgSystem, and
to wimpeneidpeamsddt heneaetive paaapanent déad heeatdreveBatd Ng
current out$ut current, to zero, and also reducing a
cur refft YV RTBR HoP AR JedaEe i RAY iE8nDIRBARECL WiiilEh and a power
convéSed wﬁ@&h @Ei‘%}:ngeat%ﬁggr{irﬁ% SSHEBEDL g@m%}Q:LB%ch $.inaccordance
~reactive conponent and the reactive conponent o the
with z wetaatignglc Ged eivomothipubnctyy emtit, t 0o zero, and when
t he w%te)ngirralﬂty gccurs in thenf;_)omer sgstem t he ,
cont'T 6l “thi't SNy EPR BRAESSY SFBT & "YFEREmM/Ort SGRETET PR
di stdeitbuhi ks %Msﬁ&mveac&ﬁ;ﬁﬂ‘éﬁgcyf aS|39£1@ém %HQ%&Q afld a reactive
frequency of the systemvoltage and an anplitude
compagiegh it tdiecpsitgm canremp| itelmds tefh cuheerstySt@iing grbagee power system
. erm.ne .fluctuation conmponent included in the
into %?ltgq%:éshtcrﬁ%él?é%%lSyslé)e/m’a third fluctuation detection
bl ocieteanthdss asefur@ubt 16! HakdMn€OIMANGLE i@Sthd active component
current command for an active conponent; determ nes a
of the g¥stait icoArevhpunentiistcEldethathon ietanplint decki gmal uses the

fluctuation component as a current command for the active component;

sig

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

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

outputs the gate signal for reducing a current deviation for the active
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by a fourth fluctuation detection block, and uses the
fluctuation conponent as a current conmand for a
reacti ve conponent; further deternm nes the active
conponent of the alternating current output current
compaRgnt hevhiehct s \Pedéﬁmenlvet@feen hieheakctieraret icogmaruy Fentthe active
r t he altern ti current ou
com}%&treggntn dgchl nggéoll]’t pUtEed=tt 8 o?n e 1&3\’&3? l”@oﬁ\’/%ﬁt“ rQUtRHY current,
to zetd paticsal fer aica n§iagiarehObiet RAYUGh TG ra neWa8Bive component, which
deviation for the active conponent, which is a
is agdRKiAtioh PBEVORBANE HEreent epmmapsfethghe meathiveaceimament and the
C onent the alternatin
rea%&%%@%ﬁ%ﬁt&%g}rlgea:]ltg§n?ct%q§e?%rre§nd ﬁpu(i): ?%Jar % <9 zero, and
curr eh¢n didei abhamafloty theureact tNe R o Hem, V\tlheC bontrol unit
is a_deviation between the current command for the
r eac PP VL BRPOAEMN 2 S¥RF R el taseRttihedlic SROITE AR SBFtathe frequency
signdh tebn I r
R oo S B TRt hl S0P B e snowing
an»amahdhﬁkeqﬂeﬂﬁysyatath@ltémwtuatlon detection block is
set to ut off frequency on a |ow frequency
si de %‘ferf%eia% B%\Hﬁtf?%&%ﬁ%%ﬁrﬁt inghuded He the frgquéncy signal
by aldnTRdGARSE @t i orOfie @ dr9¥hs BASSK f 'aMi %rseg OcrhenPi\fb%uEE[@mrégmponent as
which has a cut-off frequency of set to I,
a cugrentmeopprst dor of athvevqeapsndrit; ter for setting a
1 och s SR04 LD 108 88U 20L guotscace sianen
by aosfirkthatiueRue0edd ideteMtiondpictk$einSisds SElt kNG 1UdrDEL ‘component
Gis set as a gain, a value obt ai ned by nultiplying
as aTpurngpt goqmmaggt f‘?lb heeJIivaneempopghie  obt ai ned by
di vi L be T4, the fi to fourth
fl ucﬁ"{urra%tgfgn (Pc ec |2CEl bt %&ks SPPOBSER cf(rJ Bl egpaging current
outptit restrrénd ta@e tmlrﬁgc{iﬁesborﬁ{fdﬂx@hﬂﬁgthézalternatlng current output
characteristics with a tine constant of T3, a second
curreRy . bhe ALYATHGHENE SUT BPRiePUtHuAF AN hdLERy StFpet tsidt from the power
convdidl®,conptant of T4, a subtracter which perforns
subtraction between a signal outputted fromthe first
fil tertpans theSjagaalignal pot t€dhicihgembihenserendtfdd £&f the active
nd outputs a resulting difference, and an anplifier
COmP?rb%ntrm‘r’*? i v g %Ylaﬁ%mﬂoeﬁ‘re%éhgu@frrr@et:eqaownﬂh@or the active

comp&@n@ agid @l%j 39959&%}[@&, %) c{fe§llfg tallg rrpgtqq ’rr?gg o(\}tput current,

expressed by Fornmula (01) 1s set a va ue o
to zelpghed alamteﬁhemget:nrngatmwbetl@ a:sndth@ee@atWeC&oa{oenent, which
the Fornmula (01), Fornmula (02) and Fornul a

ST
1sa 6%ba%lfi%er?wﬁﬁPh%W%f§Ptf%ﬂmﬁav%sfpr Srpatq3otivegcomponent and the

reac’tlela) corgpo-ﬁle];g of the alternating current output current, to zero, and

when a cut-off frequency on a high frequency side of a pass band frequency
of the fluctuation detection block is set to be fl, a cut-off frequency on a
low frequency side of the pass band frequency is set to be £2, a time constant
of a low-pass filter for noise removal which has a cut-off frequency of £1 is
set to be Tl, a time constant of a low-pass filter for setting a fluctuation
detection time which has a cut-off frequency of f2 is set to be T2, { is set
as an oscillation coefficient, o is set as a setting number, G is set as a
gain, a value obtained by multiplying Tl by « is set to be T3, and a value
obtained by dividing T2 by @ is set to be T4, the first to fourth fluctuation

detection blocks are each composed of a first filter having first order lag
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2 T1T2c 4T1T2. 2-4T1T2 a 2T1 ..... (02) G = a(T2-Tl)
T2-a2Tl (03) [Caim4 ] A systemstabilization device
provided in a distribution systemwhich, when a power
systemis normal, is connected to the power system
charaffefirdAcanithbnbimmrPestaosculr 83/ a sehenpdwétesystiam first order
[ fro r. syst d to,which a
b e tior bt an Bl e AT abf ada A e ¥ G aich performs
subtirhet ydteenest abidriaatuitpat tieMreR thayi NG @ 160PLA® sHal cutputted
£ and a power_ . converter which performs a converting
rom 89 SRR TAALERARIC: PHPUASL 3 deSPHtinecet ftereacemianh an amplifier
for gate sk anal,f t i.t .. wherei n when .
e P Phor ear oS b By sp¢ D & #H8 oucpurting o
resudleirar prodisctanaadt i ve conponent of a systemcurrent and

a reagctive conponent of the systemcurrent, the
syst enPRASSERT B B RY 2f (Y theehaker valet eml Phthdobke and the
settShe hldubdil | y  fet grdm |yt yat i on
cogri'ponent a?n%g?u%é%%hg?h%é;g??\s}lﬁg ntglgng%’imu §f ($e Formula (02)
and Egmpudm €4d)rent by a first fluctuation detection bl ock,
s th fluctuation conmponent as a current
[Mt}gg%ﬁg%gafflocra t FR4EE e conponent: deternines a
fl uctuatjon coaponent included in the reactive
conppnent__of ot he system current by a SﬁS?)nd
fl uct uat izer1det ecti on bl ock, and uses ‘thée ' fluctuation
conponent ~as_a current command for the reactive
conp n@rﬁ\éTlﬂ@rihdﬂTbéRZeﬁﬁmTan active conponent of
an alternating cureent output current 8 a reactive
conmponent of the alternating current output current,
43 the alitermaji ng current output current being
out putt e Tgam t he power converter:---ané®dut puts the
gate signal for reducing a current deviation for the
[Claizcali vResytempoRenl i zatioa et Scep AR Had i 9B dBSE WaRR ibR8ystemwhich,
hen GUI T ent conmand for the active conponent and the
WAeD 2cRIWRE OO EAtN BTt helsaFeiashed fg e moMEr gutspar, and when an
abnoradli { &P bccutd i edug| rent
Govt o rentorre P, Pk bh bah e FH Tk poger systen, ana
to whdehi aitdigne betdvgenetditeionuplant anonarddf Hre tbanseaet i ve
con‘ggnent and tpe, .reactive conponent of the _
al t 6rnatd g el 23Ut PuleErAS BATING 8 ety olaH@itwhand a power
convelrB&r RN ERFbLYs QEGMFeSrtHHg%gﬁo%%wrans.iy)%g?@ng&% ioninaccordance
control unit determnes, froma systenvoltage of "t e
with di gatd lshonoh fsfem thef c@guencynitsi gnal showi ng a
fregHernec oL tt@gs%st em vol tage and an anplitude _
si gnat showi'ig “"SnPa iSYabE of PretadystRenSAaltrageinit
determines an active component of a system current and a reactive

component of the system current, the system current flowing from the power system
into the distribution system;

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

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

further determines an active component of an alternating current output

current and a reactive component of the alternating current output current,
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determines a fluctuation conponent included in the
frequency signal by a third fluctuation detection
bl ock, and uses the fluctuation conponent as a
current comrand for an active conponent; determ nes a
the pl{RAGALIDENIGRBONE R Fuctarddging ontmitanpific oydie spggratonverter;
by a fourth fluctuation detection bl ock, and uses the
fluctuation conponent as a current command for a
I eac touY PutGOrAROGLIY 51 drdnt el r ARbendrh ResrdeadhlaicY8n for the active
conponent of the alternating current output current
compaRgnt heiehcts e d8BpORENPetofeenhEhaachererdt Cagmansr fentthe active
t r oot ti.ng_gurrent output
B O A T
to zeut patdaldrer ghtcdngiaghnadrehbet £4HiGh TP rahe Web€Bive component, which
., deviation for the active conponent, whichis a
18 ST IALT Oh PEEY SR ADE U TEER Y SATNABhARINAN? GraEheveagp RRpent and the
rea&qqpoﬁ{ﬁkn@r@ otfhghécglltggngﬁmoggﬂtengf 015 %talzls Jllx%t ' 0§ zero, and
current output current, to Zero, and al'so reducihg a
cur r ghen déei atnaomafldty tdreureaict itie @oEpofestiem, Whhe Riontrol unit
is a deviation_between the current command for the

r eacf VR TEBRAPOAEMN ® BHtF FHEL E 3R TAPE LS bPBITEAD S§F tether frequency
sigraht@bRatd DG rE4hd IV o O P ste¥BRbge b4 gﬁ%ﬂpl%e\’ﬁ%al showing
a cut-oft frequency on a high frequency side of a pass
an apahitydeeqlictiey syoten lvelfégest uati on detection block is
set to be.fl, a_cut-off frequency on a | ow frequenc ,
i de eroTHa=H 40§ BEHE o PRTBRES 'S '8BdeE 1o tps, trpdiatncy signal
by atiHTRdCARNSt@M1ionOfeBedt@¥h RASSK f lahti&fsek AheNP1 &8 uBE DY @bmponent as
whi ch has a cut-off frequency of fl is set to be TI,
a cugrephgopperd 4ot of artive-qresnéititer for setting a
fluc { detection.tine which ha ut - of : :
fr eq%g%cr;rlngg?s f° thl?%cgueattl?% Cﬁgpﬁnq ?‘?‘@8@ lnagggnamp litude signal
by aos@idthatiuwtueoedd ideiedtiondbl Sci§ehnd@Sisas Slel i NG HUHFRBH , component
Gis set as a_ 44 gain, a value obtained by
as 2Py FHEary B9 & irsagfEvet 6omretEst; and a val ue
obt ainad by, di i di Q. ls set t T4, the ..
first toeP o%%el\i:&n? hggtt-t%t ?%tnl%edé?m cotniegﬁ t]iec%g safatreer ngLitly current
outpoonpasedt ehdatiié rebctitd ebmpranigof ithstaidedahtl @y current output
characteristics with a tinme constant of T3, a second
currenty the RATS TG PP SUrsP e PUER U GC RSP APEERY SUFRYEEAY fran the power
convhii®-constant of T4, a subtracter which perforns
subtraction between a signal outputted fromthe first
fil tertpand thegjagraligoal put reducfngonrthensetendtion E6r the active
and out]Futs .a resulting difference, and an anplifier _
COmPP Ul t TR ¥Png %ﬁ?’laﬁf‘g'btbeé?’e?%et_h§uf>‘frrr§8{te?°W“Fh§°r the active
comp&@dt &hd aRd Ut PutdhPOndht 5@%H£tél@grﬂﬂ980%urr@¥lg J_uhﬁgut current,
gain Gis set at an arbitrary value, and"the setting
to zeygnized ad spgedgeinaigicngrédr detiat(Od for fA@trbactive component, which

. _mathematical formula _
i1s a deviation between the current command for the reactive component and the

and

reactive component of the alternating current output current, to zero, and

when a cut-off frequency on a high frequency side of a pass band frequency
of the fluctuation detection block is set to be fl, a cut-off frequency on a
low frequency side of the pass band frequency is set to be f2, a time constant
of a low-pass filter for noise removal which has a cut-off frequency of fl is
set to be Tl, a time constant of a low-pass filter for setting a fluctuation
detection time which has a cut-off frequency of f2 is set to be T2, { is set

as an oscillation coefficient, « is set as a setting number, G is set as a
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-(T2-TI)t (T2-T1)2+4KRTI-T2 2TI-G . (04) (Cdaimb5]
The system stabilization device according to claim3
or 4, wherein in each of the first to fourth
fluctuation detection blocks, the cut-off frequency on
gainhe wyle fvbbéqu@plclyy smxielptymlgeTpa;szs abanetl Eequenmey &fa a value
obtall?lgd I ugt u%tl dgt ection block is set as fl, the
ottt HHSHAENE Y oh 1hESF &% B &duéheFispheoofoytd fluctuation
detq&ﬁ&sn beliodk § reagueaay cofipSdd 38 4 Zirbh & il LA naGORSIARLL order 1lag
for noise renpval with a value of 1/fl is set as TI1,
chanagheti §h C8 JHSPan £ing GPnsietntti Ay T he Felcaed daltenhaving first order
lag @8LE I is_set.as T2
T o Court) & Sl R P bePRrg Wl pertomme
subquntmgnheywsemaaﬁgmaldﬂm@ut@ﬁﬁﬂYom$h§Eir§EEﬂ$tefB@d&@iéﬁéloutputted
£y ogf‘ ned(gy nmul ti plying TI ais set as T3, and the
N, &P eGP ﬁ?&&%f“&’u OFRUTS arzf%yl*alr}gsds%&erﬁﬁlcem antdh@n amplifier
for fnh[‘@ﬁplﬁz@mﬁ%%@tgdﬂ'lgkua{é gﬂbg_%}c%gg t éo%l:(L% Ea nd outputtlng a
perform conputations wth use of conputi ng prog
resutlél@qarprrydmn fhdst order lag filtering of the |nput
Si gn@ll(jjl rﬁgtted to the fluctuation detection bl ock,
with CcONSEANT 48 AEPIt¥erEebian ard ghefyatsing number o is
set Lbldgroshgnalpsgarry out first order lag filtering of
the i nput si gnal inputted to the fluctuation
[1ztheradtdemahidsiloékrmudiah a time constant as T4, to
determne a second filter signal, subtract the second
filter_styitat THeoftrehelfiad® - filter signal to
detefnine a subtrackios signal, and muitipP§) the
subtraction signal by the gain Gto deternine a
[Clagm 3dt (FRei Dif tensstedbipbmerion dawcelrqearditetd laletiuad oo, wherein

co urrent

st g.gq-rl%ggt ?%fntt gvglcreStp?ovfo i glugtéf'?toﬁ Sﬁ%‘?%"ﬁ g’yg%‘é S

Whi cthe cuhestfa fpenRincyysh aife ﬁlgrorfﬂfalquedo? S0 efle tihss band

t he power system and when an abnormality occurs in
freqygpeyRfnete Slrateationsdetactapr bﬁP@’mlf Fet pevidr typstudmpff frequency

t S n [ |lant.and a_lo

°n t}g{]gogo%n\ggté g %tlgé (g)ieéc?l g(rjﬁagstesa 1 ng: ?Lgennc eVt cEThavi %23 the time
COHS%BHtOfIIH‘ od:mmrémovamdmathp@wenue oanverLtier sshbsripeiHeOt e constant

£ convertl n action and an invertin action in
or S&&Ebﬁ‘%&H‘éeﬂ CEptipngde e Sl ghdlimeed thr et ke oefohf f?olls set as T2,

the J$Ri{1atdRE" ! ystem L g, nor mal

© Control unﬁerffgg?%}tmbges%%an accs:t ?’b% SE5HEhERE éo? 15 “set as a, the

gain ggsteHTRE @, I € vabie abteatdd ¥e muQ@W@@tTlofoyt&‘el§)é§t:edB T3, and
current, the systemcurrent flowng fromthe power

the valugoRtaiRed Pheiuiding Batbore spseemas T4,

the first to fourth fluctuation detection blocks each perform

computations with use of computing programs to

carry out first order lag filtering of the input signal inputted to
the fluctuation detection block, with a time constant as T3, to determine a
first filter signal,

carry out first order lag filtering of the input signal inputted to
the fluctuation detection block, with a time constant as T4, to determine a
second filter signal,

subtract the second filter signal from the first filter signal to
determine a subtraction signal, and

multiply the subtraction signal by the gain G to determine a fluctuation
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determines a fluctuation conponent included in the

active conponent of the systemcurrent by a first

fluctuation detection block, and uses the fluctuation

conponent as a current command for the active
COMRYVPEN A CHER @Y rHAeSlusthp bledru goinpenend npo dAt cimeht dedmand..

i.n. dhe j nent.  of the. temcurrent. by a ‘
o P DT U o Tt BhCr Bt S oe et Bkt o sv cemnicn,
wherf laupdweat kpsit @OPaERbl AS sAcEiHIEBY t(boﬂﬂi@ﬁgwélorsyghﬁn, and when an

reactive conponent; further determnes an active
abn ONBRECBYS 4R Hi% BPYRA PV Rur e stt GFEpiron s peyer system, and
to #H1€nda IBACLLYE: GRAPPNALL Plad@nd! L 4LALLA0 Gl R0k

output current, ~ the alternating current oufpurf !

curr éhe Heitey oAPUL tedohr devidie hpoWRY aCaMtebl Qirit, a8t a power
comutput s the gate signal for reducing a current =

SUT AU B0 Orfie® SR YSFE I NE BRpGTEE AnAY R ing agtion inaccordance
witilaviatd @aghet Weensihe taur LStk ogoggmnd for the active

conmponent and the active conponent of the alternating

cur r BReresut phen ciper peer systereris, namcklal s rcedtwdINgnat

cur rgngerqne\{l[egt;on for the reactive conponent, which _

is a deviaton betwesh TRBOEUT 8ht2 %ﬁd:u%?mi f@d a reactive
compofagt b¥ Eh@@?@%ﬁﬁéﬁrr@ﬁg, EH@syE@éﬁp&dﬁé@nE Qm%%@roﬁfthtetb%wer system
. alternating current output current, to zero, and when
into Rae ghs6r el iiop exeidms in the power system the

cont [ determ nes, froma systenvqltage of the

i ot o Eiilere & S EHTESR) sty dRORAF st h s ve component
of theegueRtycoirdniebgstremy d1ag8a @R 8k 2RbA tdidRK, and uses the

signal showing an anplitude of the system voltage;
fluchpelehn AEAPQPeRtuRE FaChBFE o RpORRIM fPncihededtivie theponent;

freguenscy,; sl . third fluctuation .detection.

bl ock, aﬁéﬁﬁgg:‘% ltﬁggx?tlall?}:jt'“luoa Fgﬁnt(:é%ouﬁieeﬁtma%he ]éeacrllve component
of thersyehem comrant Hyoe sdtcaat FMete@iPONaBtecABndSIRIK]T BES uses the
F1ucd fluctuation conmponent included in the anplitude

UCERYHER CHPRERbAT IR FRERQNTafPBrRAde et tihenr¢Aidie egrponent ;

USesflhh;%etrldHQ&H?itﬂegrénca%HQ?ggﬁ ot B AW 80L L C(%qurc}acrt];q:rent output

for a reactive conponent; Urther det er mnes ¥ he
currget and T owpoheved cofipddwmtadt efheabltgnadingetirréitd putput current,
the 2G¥YLL.ENL and the reactive congonent of the alternating _

CUrT T "8 qpaE "t QUM R Te el et 1eUTRUE PRl 1A i power converter;
and output current being outputted fromthe power

converter; and outputs the gate signal for reducing a

cur rertpugerhatdadn sfignal fer actuwicg < onpene rteyisti @hféSthe active
comp&nd@Vi ati on between the current command for the active .

P bponent= and t HEVARtT Ve PEOHPThENE HERE O8PAatmghe active
compéidniteitd Omd RUt i f&llcb/Mnent! & ERE %lt@%t@l’x&%uﬁ:@g%!oﬂgp@t current,

current deviation for the reactive conponent, i ch
to zerg, gndevkatrednciat sweernrdrtedeirt éont oo aneadidvetdegponent, which

is a Elgx%:gtll\é% kgze%%e)ggetrlkte ggrdretngecommand for the reactive component and the
reactive component of the alternating current output current, to zero, and
when the abnormality occurs in the power system, the control unit
determines, fromasystemvoltage of thedistributionsystem, a frequency
signal showing a frequency of the system voltage and an amplitude signal showing
an amplitude of the system voltage;
determines a fluctuation component included in the frequency signal
by a third fluctuation detection block, and uses the fluctuation component as

a current command for an active component;
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reacti ve conponent of the alternating current out put
current, to zero, and when a cut-off frequency on a
hi gh frequency side of a pass band frequency of the
fluctuation detection block is set to be f1, a tine
constigherpines ¢ dhuphiga iohiddmponénr inolskdr enayal amphiielde signal
cut-off fre ncy. of fl is set to be T1l, Cis
oy £ BBl Bl PN LRt Pherknendaias St Tabctgation component
as sSebkray RUfeid fori § re88ti @S cAmPdidht; a2 val ue obtai ned
by multiplying Ti by a is set to be T3, a cushioning
ti me f8gEheR dgReEHBRe ey act e icompetentoohehFsalipmeating current
j per i [ t to be Ts, X js set.as a
vt etV e et LA RopSeddlh of Pl Gab R cBrrent outpu
curmget eche il tebhacksy @acbnbavepa tutis hawgchhf&dd from the power
order lag characteristics with a time constant of T3,
COnVRTEEHi 38F having liniting characteristics defined as
(X / , ; k rcui layin n.ipputted .
si gnglﬁpbu;/rtSj otnr1eea%égldr€13I'p%'li)@rrl1é!L %?irtggﬁ%né;%&@%%eu p(%etvtl Fﬁg"? %%r the active
compgatalyedhstignal a detiatsvn sadhiveast@ie, cArS@@086mand for the active
an adder, and an anplifier, the first

bt , ,
SRR G G gty el e e T
to z, i £d o fd R EHE duir kL gr d%vétqgn%{a%&fh%][rﬁgcgirv%ecgogl&%gﬁnt, which

. Ccharacteristics and a signal outputte romthe
is a¢evégtion hatwdemetise auresul témagndi ffreredeeatto vieh€@mponent and the

reac%{aga%kpoﬁhqiagdqg agds a signal out putted fromthe
i SN T Re K AaFS TN pat TET oPF oHIPHE Gh¥rgpt. to zero, and
Ci I Citidn a K- FEtERULSor Y BSU G SUBL | Nid8!
circuit del ays the&si grs{al oultdput tegd fcr%m tehe agﬁc%dsesrb%lf/j frequency
of thenkluckyaplemgeratiion bTsck andeburope §1t heidekayehnt of a low-pass
: j |, .the second subtracter perforns subtraction
fllt%}ét%rlvfge?]o sﬁeresnlloézﬁglmol Pt 8P PO TREUTTI 8F HabF ifgt to be T1,

¢ ist Betfdd sh eydenatach charactighl sty cs apnd the §tQ@ﬂl; number, G is
outputted fromthe adder, and outputs a resulting

set aﬁiafqaépeﬁ@@lpg obhelzaity iuléd pldihg Tiebawplis feetobe T3, a cushioning
time rg“gtt Epléne§r££%a??tntgi%e J(.)g ster%etg%%e@ by, L hseaéngglllg% Gp’er?cra]g is set to

{
outputs are product, “a expr ey

be TsfF@nAL & (dbk)ad 51 5@t ial vB1Y&) tiee Bfrk @ t @RS uc@NE ibAQetection
settlnglnunbep a and the gain G are set using the
blocks pafh £3r613 L iFbP MR LD IY rsarRsdrr gl ehq:@R)erstdich with a time

cons P A ST T R w38 FRanorisesqugftheg e = 0x/ms s,
a delafT@irFllit for delaying an inputted signal by one sampling period Ts and
outputting the delayed signal, a first subtracter, a second subtracter, anadder,
and an amplifier,

the first subtracter performs subtraction between a signal outputted
from the filter having the first order lag characteristics and a signal outputted
from the delay circuit, and feeds a resulting difference to the limiter,

the adder adds a signal outputted from the limiter and the signal
outputted from the delay circuit, and outputs a resulting sum,

the delay circuit delays the signal outputted from the adder by one
sampling period Ts, and outputs the delayed signal,

the second subtracter performs subtractionbetween the signal outputted
fromthe filterhavingthe first order lagcharacteristicsandthe signal outputted

from the adder, and outputs a resulting difference to the amplifier,
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z (03) T2-a T1 [Cain¥] A systemstabilization device

provided in a distribution system which, when a power

systemis normal, is connected to the power system

and when an abnormality occurs in the power system

i s clifetIPIELSAT e thobdes Systoahputaed theoadddchyathe gain G, and
out;giﬁ§p§r§ees%19§9<§£§ﬁfo!d8& pl.agt and a | oad are connected,

t [

e system sta I zat'i on devi ce having a control unit,

and & popeessaDBYakailaMid o) 1P 05 Fh1eRMNWAeE tdEigher, and the

action and an inverting action in accordance wth a
setyRPeEPgRar PRY the FfRinHe acentatobsing the leerwian ((Whlen Formula (02)
and tFRenpogh3systemis normal, the control unit

deternmi nes an active conponent of a system current and
[13th petsmiavécakdimpenkad] of the systemcurrent, the

systemcurrent_flowing fromthe power system into the

di strj buffilofi*system deternines a fluctuation

conpén?n[_zm?ded in the active conpenetfl) of the
system current by a first fluctuation detection bl ock,

and uses o{/Rer2 fdugfiath GB_geAppRent as a current
command f-Ur—t-I‘Te—att—Eﬁe—eﬁﬁpeﬁen% det er mopes a
fluctuation conmponent included in the reactive

component T2o_f )he system current by a second

fl chu-aH—gFr—g%—ecti on bl ock, and uses.thgs)fluctuation

(:orrponenfC a8 A current command for the reactive

- 0 , r. determ nes an actjve comnponent of ,
[Clagﬁqgl {A ernat %%éggﬁrlrzgﬁ Ut put PrRUTTEN" aa%asrgpl S g tem which,
whencompenentysabmt he nakhar, Nat idgnettd LR 1t Pote CUYEEA,: and when an

the alternating current output current being outputted
abnoFpll W HRC Pikfet ! CHARIMEErSYStERd iGueuPET tiem gdieepasiqgnaystem, and

W redug) . iati for the active

R N e R A e

conmered syeten hetattlizseiod 8leaarponBihgafltbdnieo RGN ¥ and a power

conponent of the alternating current output current,
convenFagCh BRI AMEFR FRTEET H 3t aR PRARD HRNATALPBACH N inRecordance
withl£aGkkVE HRTPEBE Mron MW LR onk 5o 2 u%?(\{l, ation between the

current command for the reactive conponent and the

r eacthisreigontponéhe miwetheystemet natdrgl £ uhee BbntMdIPUhit

current, to zero, and when the abnormality occurs in _

t he PORETLESS CEnFCTHE EOPRIGPEURT 2 SHBESY FURERNT PPENT greactive
compSnhit I AgR eRfculcRendi Sld d UL SY ST 818,13 ffrrgxg%ﬁgg)éwer system
_ signal showi ng a frequency of the system vorgt age- an
into gheafps inidgsion giwsiteshowi ng  an anplitude of the

systd%mevlgirtleage; et ergi nes a fluctuatiaon c,orrEonent _

i ncl u&ea_ Pt Re urc_étaﬁ 1Y CSTRATENT HFtadehitrgthe active component
of tHd Yokt iR rdet a6t hop; t0gkucand iUsesthe: fd WEHHRL IO uses the

conmponent as
fluctuation component as a current command for the active component;

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

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

outputs the gate signal for reducing a current deviation for the active

component, which is a deviation between the current command for the active
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a current command for an active conponent; determ nes

a fluctuation conponent included in the anplitude

signal by a fourth fluctuation detection block, and
a _current command

af | {
comp#)%@ﬁt tabl% ‘I}le.l'lg&é'@;el Qcpmr?%%?pto ?%Ptihheeg tdagpgprﬁgn(é%rrteﬁé output current,

or a reactive conponent;
to zacd, ¥l eDspoaditti ngfa e et et Nad i R0 o WhieBitla o+ D¢ Bponent, which
. current and the reactive conmponent of the alternating
1s At rehtobhepreen hf rartent kempnck ferthageeat Fentonponent and the
reac®y t ' ted fromthe wer
o T e R S S P aBR Plrnngte 2oror ane
cur r gheén derei abnomafloty tdveuastin/@he GRENEPtemVi K coftrol unit
a deyiatiagn between the current command for the active
conpOREAT™ART" fHE" AEYTLFE Veb MR RInthest SE P Wi PR F a9 Trequency
sign@lsheRinPHiFRH ng a ;
K current é(;evi a%lilon 4%%%?%{?@3{0&%&%%&%@%ﬁ?,f%%%ec%gnal showing
an apglptugeyvphttien spetewenltde current command for the
reactive co onigt and . he reactive conmponent of the
Jr Fele

al t eFhatTRGC e t BUtCORRPIEHt 1ntlgdedr i thed nRARARCY signal

by aahibti-Qtthd EPHCAEH RRoR HLIR, fa_ﬁ@q}éggC%esk%tg%tﬂf(rpegﬁponent as
band frequency of the fluctuation detection block is
a cuggenf gopwandl fox e rastévmstompbnedt;a | ow pass filter
for ' . v ich has a cut-off frequency of fl
o B EI Rl ML E D080l L LSRN L e wignar
by aCﬂﬁfrﬁ:thBﬂituaﬁiérS d8€éctiiDnab B&xt, | Bk !%ngﬁfhe Bh&uateln component
as a gain, a value obtained by multiplying TI by ais
as ag@irpegtpecemmgndafeyshireattige epmmonsat; at an arbitrary
timegi t T15,..0ne sanplin eriod |s set to .
e RS PRNEP B SRR S SPel g curren
outphiontrhedt votiuaid aradei@Ctofibnelk 06K SnE AN PANE Ry current output
filter having first order lag characteristics with a
CUrreRtrpthe hsT AR 18 Cr3Ten PREAUEePULYSVE Pging gitPged from the power
racigfistics defined as ( X /T5) Ts, a delay
circuit for delaying an inputted signal by one
sanplutpgtpehegdtdsignal forkpdlidingth éhe-cdelryest Sdrgfed the active
a first subtracter, a second subtracter, an adder, 49
COMPHIG “an” Fi 2rdeVERBLI T PEEVERIb PR cEEI epBr faBd for the active
compdHRkr Afd R abel Ve eBndosing in§!
pfilter haviﬁg t he f??%tnor eFQ%%gggﬁgiéggéggg%ﬁggugﬁg:mnment’
to zegosppghal soueputireda chromttdwwidel ay 6t theliréactand dod@dsent, which
is a @ re%ylthgg?piff rence to the limter, the adder adds
® 2 %K1 YNar SUtHEtte FHORRE FETFRRT ther HifdT eard g fipgponent and the
reacﬂl%pé&ﬁfﬁﬂxeflﬁo&‘? tdhe Qﬁléﬁﬁa@ﬂi&l&u&reﬁ?%a@ﬂﬁ‘ﬁ%%r@nt, to zero, and
resulting sum the delay circuit delays the signa
out plictedutroff £ heamddgpnbyhighd regaanplyisige pélaiped sTend frequency
outputs the del ayed sjgnal, the second subtracter
ot en g AR PRt o FRwkanet b "1 gnt COUR pHeTiea of = Lov-pass
filtdrr ood hﬁiée!s |ﬂe_§hbv£‘ﬁ‘#hﬂgh tl'ﬁ%_ef ichsto F geL Lle@'&y of fl1 is set to be T1,
characteristics and the signal output%ed
{ is set as an oscillation coefficient, o is set as a setting number, G is

conv

set asagain, avalue obtainedbymultiplying Tlby @ is set tobe T3, a cushioning

time set at an arbitrary time is set to be T5, one sampling period is set to

be Ts, and X is set asalimitingvalue, the first to fourth fluctuation detection
blocks each have a filter having first order lag characteristics with a time
constant of T3, a limiter having limiting characteristicsdefinedas * (X/T5)Ts,
a delay circuit for delaying an inputted signal by one sampling period Ts and

outputting the delayed signal, a first subtracter, a second subtracter, an adder,
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fromthe adder, and outputs a resulting difference to

the anplifier, the.anplifier multiplies the output of

the adder by the gain G and outputs a resulting

d oduet,siand the gain Gis set at an arbitrary val ue,
a0 arrlld the setfi ng nunber a is set using Fornmula (04)

[ 14t hheetimenadubeabctar ped Rlrms (st Tt iloheklkdr %@;@n-gz outputted
az2Tl G..... . (04) [Aaim8] The system stabilization
fronyelf T LRELGTEND e 61 et apTAes 1619 chardpeatdishics andashomwfl outputted
fron tﬂﬁefderl%? EQréLg_l‘ll.r,t Qné lf{ég&ﬁaat Ir%?ufjt.ejtn CEJ‘.PPerblngg kcSo’ tlt'lgeiimiter
cut-of f frequency on the high trequency si de-of 1 ne !
pass tharafidefrr eddrerrcgigfalt betputtetiuaidromhdet@GteOnd the signal
out bl E%ka‘%s set as fl, the tinme constant for noise
RRSHEY 17 i RS £1SHaY ust ity fAnd USRiHtsag TeSultheg sum,
0sCi bhatldeQRyCoBfdli 61 @Nbysi eS8l g8 gutﬁ\%%eéegrtohn e adder by one
nunber is set as a, the gain i1s set as t he val ue
sampg hpainead oByTsvu lanpd pdbytipugs Tthebyedayesl segnas T3, the
cush'oenisgcgotcj set_at the arbitrargtirre is set as
T5, the’one ss%lr?ﬁberppeerri 8HMT suiig@chtonietvggp thpgignal cutputted
fromlthBith 1 fgk hatkalng@ nk $ i 888 o R r fagtbh8r ddilest s £ QURHD signal outputted
fluctuation detection bl ocks each perform
frome B FEAEF orEndnicb AP aofendirpay | dig fprogreans tiee @apkifier,
out f er lag filtering of the_input sigpal _
i npuﬁ%?ﬁl&? gigt%rem\’]%ﬁl HOSTi G adtRdt PHs) 6‘?:‘%,r gﬁ’ tfpeq9ain G, and
outptitdTes eesslitly @sodikt,t endletermine a filter signal,
subtract the delayed signal fromthe filter signal to
det eflifi Aaim & ¢ stet subhrapticonrsivghad,, apérthersptaing number o is
LAt eration on the first subtraction signal by
set ltléhlgzHgt Eggﬁﬁ% t(i%%z:;' characteristics defined as (X/ T5)Ts
[14th onadtebeatiasd @okmumd] signal, add the [imt signal and
the del ayed signal to determ ne an addition signal,
del ay the(aglditjonre-gngl e rherpne sanpling period
Ts t® Tormthe dergyed Ssigna, subtract- t(@8) addition
signal fromthe filter signal to determne a second
[ClajuBi r dbki oys tingsiadbilangt ionl dévley i@ r8eePnE claim 6 or 7, wherein
subtraction ii nal by the gain Gto obtain a
&%ﬁoﬁ

f I uctugeron® BTt tantPugEtpttuathatieudetattionm blocks,
COMAREBhLL A5t Q@e&ﬂ;’é{c@ngn &%m&g'frequency side of the pass band

frequency of the fluctuation detection block is set as fl, the time constant
for noise removal with a value of 1/f1 is set as T1, the oscillation coefficient
is set as {, the setting number is set as «, the gain is set as G, the value
obtained by multiplying Tl by o is set as T3, the cushioning time set at the
arbitrary time is set as T5, the one sampling period is set as Ts, and the limiting
value is set as X,

the first to fourth fluctuation detection blocks each perform
computations with use of computing programs to

carry out first order lag filtering of the input signal inputted to
the fluctuation detection block, with a time constant as T3, to determine a
filter signal,

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

perform a limiting operation on the first subtraction signal by the
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limiting characteristics defined as £ (X/T5)Ts to determine a limit signal,

add the limit signal and the delayed signal to determine an addition
signal,

delay the addition signal by the one sampling period Ts to form the
delayed signal,

subtract the addition signal from the filter signal to determine a
second subtraction signal, and

multiply the second subtraction signal by the gain G to obtain a
fluctuation component, and output the fluctuation component as the current

command.
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