Description System Stabilizing Device Technical
Field (0001] This invention relates to a system
stabilizing device, and is designed to reduce
har dware and operation or conputation | oad which are
necessary for systemstabilizing control during an
i sol ated or sel f-supportiPRFEpR¥REi on or run.
Background Art (0002] Power generation utilizing
nat ural energy suchspscehUstanghiziQf pavee power is
general ly susceptible to environnental influence, and
t he anpupt . 91 =Power generation fluctuates greatly. A
system sta i zing device is used for the purpose of
[ mabmmdatunngnmn alesardsi figa bhstenfdtapt Uat iOtevifc®0@3¢ ik @esigned
rid ha a_ network constructed b
of R e b PP AP L &Y SBRES ChapEh AP Ghapgecessary for
sy3ear sthﬁlelzﬂ(‘gt Edrft r POVGRE i rACAANEL 15k 8@ o r tsBEf - shipSd ik hatbb&f it ion or
of a system stabilizing device, which keeps demand for
“8nd supply of electric power in balance, is necessary
for syskemchabidd zation. [0009] An exanple of the
mcro grid (electric distribution or distribution
(0993t erfPver Wieppeatian tUriali gipgt erhusehisnkiwi Agchdesi valyght or wind
poggr qgsgcernlepe?lqybyusrcgét?{b(ig% ellixg.rgﬁngéntg’l lﬁflgjeng’e,s QQ%hQ%mount of
exanple in an exi sting superior power system
pO(dsnpem@ltlm éttrqt!gatemmr@,zsmn)x systerdsteabdl stingblstvionis used for
Yy mcro 10 are nne a | ine
th%n%urg ncé’fL%ccé)n éja)tl 7 cui rrga %EJZS fE{ 5P R
[odozpernsed ngen@rgaﬁd (mavphcﬁrat néﬂdoalad::o&shﬁﬁded.?:yarr&talllng a power
connected t o the distribution system 10 which is th
SORFEr o 1 A5 PRI Th SBRTSed HnEP a6 F ARCE CETPRY Side, the

inbtdist it &fla agseensbiiPi €1 HORIRIL O, Wlchi@eps deiaUdr! 3hd supply
however, it is conposed of a plurality of dispersed
OFf G PTG BS"H RN RAMEPCYeRE AP EIR-YWFRTC RYS foficP trbd1ization.

[Oﬁ‘@éﬁur @1& SBRF LY oF WP Iﬁ@%rgrg@nﬁarl@&t:ﬁﬂg SAWLPIBALL or distribution
utilizing natural energy (e.g., photovoltaic power

sygerre rarnedegin mﬁﬁ‘fenbfrtwwlmﬂevugeﬁé# e dgpcribed by reference
o9yl BTERL ), sa0d.k %egmkolgqmw QR £S04 s 4&5 ngl&ower system

generati on equi pnent driven byan I nternal usti
(Smﬁgpﬂed(fetrgbutldmeeaelterpbwd@ednatawtanoeqmt;meml):ro grid) 10 are

12 | act u pI ur.a of .di spersed
Coiﬁl [lgoiog?g?lvltmﬁe necem cro grlcél 168 ?10%\% |n2dF| g. 3,
(oedse anmﬁspenéedp@amagmﬁ—epaintoml andr & 89a0r12f huetcdai®@sed to the
eat |y accordj weat her condi tions nd s
i e b P B e S R gy P BBt S5 rerdeion plant
11 g@nﬂﬂabtﬂteﬂ%ﬂ pranlie lyanorder ﬁnOFﬁjJC@fWTDQﬂ{a@lﬁuﬁbwever, it is

fluctuations in the anmount of power 1 generation,
coMPREFPOr 2 PLATANEY i S1SHSITPES iTAFL idde T 0D (POWET (pgagration, which

include natural energy type power generation equipment utilizing natural energy
(e.g., photovoltaic power generation equipment or wind power generation
equipment), and internal combustion engine type power generation equipment
drivenbyaninternal combustionengine (e.g., diesel power generationequipment).
Also, the load 12 is actually a plurality of dispersed loads.

[0006] With the micro grid 10 shown in Fig. 3, the amount of power generation
varies or fluctuates greatly according to weather conditions, wind speed, etc.,
because it has natural energy type power generation equipment.

In order to accommodate such fluctuations in the amount of power
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[0007] Wth the internal conbustion engine type power

generation equi pnent, output power is adjusted by

governor control. However, governor control is slow

in response. Thus, if electric power consuned by the

| oad 12 suddenly changes, the internal conbustion

engi ne type power generation equi pnent cannot follow

such a sudden change (sudden excess or_ deficienc ‘# in

EneER ricer p%’ﬁé"rf"r‘?hea §§ BT PN AP WG e ?l Eby

uwed) f arithh@e puEpase hoialiboehfihe SpeboresYeERAtion equipment,

change in electric power with good response, thereby

YEBPSPOHYF 16 HEIPRtSEr RIS eTwBastrbiPlen H%Vetryp%’vﬁ’é)‘%ﬁércontml is

aenefAatlbYonedui BNt i 4 g1 bak aneeudetbiimed @y 81R01846PP} ¥uddenly
of electric power. [0008] The system stabilizing

deviece 26 q%e@%mPU%ﬁvePQ@ﬁ YRS PR Fa0§P6 TR O SEWPAgRE cannot

ﬂcoliﬁ]&,‘t, ISQ&‘! aaerJQdérﬁ cf?g&\él Ejs%Qdérp ejtgla%sddrs&é’fllbyérlc@'v J§1y§lte%g}1c power.

In a state connected in parallel

d| sper séd syerrar atdbohipngrievice ghds mhed If@laahqzurpoﬁe)(?)@g]ollowmg
he s I, v u

L TR e G s B

trblaangenaw epnismat fa@terd3ne tyrewporengengoatioolequigment Palbalance demand

W an(dp | se folt h Jmdul ation) nodul ator 25, a power
converter 26 capacb B an i nverti ng action and a

[cower H‘hé]@y@tenf e@tbuflyzmg oae&weoao larsdp@wech cewbrigirfa@nty a power

sgglgar nég,ag%%ﬁgsggroééd{ldgb 1s%r%)m§%or&:05 e?n{ é(% 1§6a state

c&ﬁﬁe&:té&iﬁ(}ﬁ&hlﬂ&ltﬂt& tgatcassemalgegefaeﬂoﬁ QAR uhen&’\ﬂ% load 12.

nodul at o Thi s ﬁomer converé ﬁg erfor
BB GB% iRt ot nC OB RIS PA =81 BF MR LU B0l unit
2pP¥e i ntlitainkeded b henidi 2t kidadhdBBvesyateneia ttf}:tr@ntacontrol
di rect current power, and charges this direct curren

UBbwet @ Tt GUL He iR BRI R APTEtREP B P Prg? BRI c?’?"er\‘?\ﬁ"eﬁG capable

oP &k i ¥ gy At ibNYR & ESFeaeingQn ,recttﬂT@lﬂpélﬁfloﬁ?DWdleéct current
26 converts the direct current power charged in the

Hr59aRY EhrdeAtCTCRArTT AYTURTT 997 Nt B AN CHIRCETHalT fgPattery-

[ 6340 ENERP QURIT, AN r8&NAS ddtsSrespbiAkBald BOgEl §RALL g fed from
power to the distribution system 10. [0011] In the
t‘%‘ifﬂ’”él‘ﬁ"%?%ﬁ i22t ngPHeVPEE 90 VeRbTede e A PRSI BRI @ converting

aCUloh ERonYits b Gl rhi QWS cfuﬁ“QéHtt hSreP OMRE i 5)4SE M thel dils@ribution
the distribution system 10, is detected by a current

SYRIEBCI00INEPE? AT FRReDbIPCHYe 9T A RRS | SO 1 T FURFERE power

1o dHaeyi rdESEd ARt bQ&‘rg@.M§t}§m A0 ivged %E?fctrﬁgncpyn @nverting action,
vol tage detector 29, and an alternating current (AC)

CRUPPHFE CUFFIERE 26] CAPveRfpie Sdert 6HTIoRE ROBME FIRTRT epttep direct
b ehs c@lgig%tgeautb% AnEHheMeedRI8al Wurdbat LpQ@é@] addd&lds this

normal conditions where no breakdown or the lik
alfesttsing rrwrhent pover teydreetastriniéorisyetsm 1Br eaker 2

[dﬁl{ n ﬂu 919!‘@99%%%%@5@21113%&994 ZOamoreover, a s¥sﬁ:§m current Is,

system i nterconnected run”, an operation wth
widicB EL pyruficoprths powensdg-ehd ngo the vl ek ibutidnesygbee}0, is detected

bydgsct:uerrpe 1t‘0 deis.ecpc%r f% r‘r’edsylslger!i leé%%t @anﬁiépll I Lzﬂengoltage of the
distribution system 10 is detected by a voltage detector 29, and an alternating
current (AC) output current I;,, outputted from the power converter 26 is detected
by a current detector 30. |

[0012] Under normal conditions where no breakdown or the like occurs in the

power system 1, the circuit breaker 2 is in a connected state, so that “a

system-interconnected run”, an operation with the distribution system 10 being
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During the systeminterconnected run, electric power

is supplied to the load 12 by the power system 1, the

di spersed generation plant 11, and the system

stabilizing device 20. [0013] During this

systeminterconnected run, a novable contact 23a of

t he change over swtch 23 is thrown to the A side as

i.ng cat ed Vy a dashed Iine_ in Fig. 3. As a result,

T/ (Gt RIGhaYS5Tbbt a"lsrfé’af‘iﬁ‘fﬁérmcﬁm $5Item s talidizing device 20.

ouBt @y €N BRSieadi GRRES Rt I’urzzeie%tiﬁfjp&v%rtfkes%\ﬂﬁéd to the load

converter 26 to actuate the power converter .

1€0rL4Te BAYThGYEHE Abdve Hyrtwentigrreraénanederd 1l umndtthe system

seyisiiem st ablildkzidlg device 20 acts to detect the
stemcurrent Is flowng into the distribution

f§é]s3t]errP‘13(}n9 d‘étlérWSﬁem'&nSymoemqmv\/e:mnf reonevahie SPstem 23a of the

e I tlonlnthlssse

ey Metnari T T REREERR, o8 et AL <8 klr B S SR vine

ipdFidet flectAsaa poasett f [tbw mtte tﬂ?@nﬁ)blgnbbt@ﬁndzd‘lﬁl&d@:o peEGbl QF the

PR BRI o St LA o] YL (o B DL 10 e o

pmmecorﬁrleOWrgeﬂtle [ 0015] Under abnormal conditions
ower system 1, on

[(\Mﬁ ﬁrm dovngocsc%rs . ntthe ‘E

e’ ot hand, “10e WeFelitPt HreeaReste9 Iiu§ i heastiEt S5tilizing

demaé ezo and ttchGeté’#Sﬁlﬁm;}SsttalbIduIrZérﬁtgléj@l/évﬁﬂg 2088118t ribution
orting run", a run perforned wth the

S’ff% B bu(]{)[g BHNEy st EKTLH f?fé’reﬁger’ﬂttthﬁ‘ysF?%ﬁF’f‘f‘Fét Pwetnd suppress

a &ys&tﬁﬁtﬂon Dmrdhmg sylsBén $6hdr. SUPROT s, Nthel WbteRl 8GHI1:Cing device
ower i s su $ ied to the load 12 by the dispersed
208hRet éi’.d&ﬁeg EnPoUPE A fhdhsyRYiem &t Abiarcomrgttov peiween the
di20x i Hul OBy st ki@ rb Bk S1) SRl SHOPAISL |spgteﬁntir]a’ndtrg¢der fluctuations
nmovabl e contact 23a of the change-over switch 23 is
1 FPORRY 0 Tt e 9B liede as i ndicated by a solid line in
(bl g  FInddSashok@SUbEnait N sOdk8e SIHI0R 4o gp&@sﬂ%dthlé%@gr system
control of the self-supporting control unit 21 is
Lt o the Y50%e MaRdNFBP teECTig brsaket fale int hehpowsi state, and the

sySOdRV ef 4Rl 1 ABg §QQLL 20600, t“Q@lﬁQQﬁ/}%ﬂ?ﬁlgf rHDPOr Lh rb%rformed
run, the systemstabilizing device 20 detects the

Wikl Spe M YT PAGEMNVAY SHE AP et Feceli SEF FRAR Fionpeestomtd0l. During

thab&h fpgtﬁ;fp@t}:gﬁlg @&n¢ Q%Q§@§éd&g lgggﬂ)ﬁ %90 Ekﬁ:altoa& Iﬂ?by the dispersed
vol t age anpl i tude and frequency of IS system

IeRFPEEGe PLANthet ife  BeabletenTHtabs yistiam dvaps 120zi ng

[o6heyi C@uﬁgﬁdﬁhg%éfagup%)éggﬁl% &, 98] Img%a%q_%ycontact: 33 of the
power within the distribution system (mcro id

chafied-oEX et sled3i imptitropr tout!puB sédatasoindbvaredtivea ps@\lmef line in

Fig. h@.t h§’a 29&1%}’5&%”5 aQi(&r{a%l %g)btglenveldcuendzeg ceo)g rgJ! % the
such control as to c arge sur ower 1 nto the
seldi-pepertingr e@rirot had gidigiufed t2>7ttvmenwetrheorpz@me¢r @6 tai dttuate

thd B@wJP e Q9rid,10 is greater 3 than the |oad power,
and to output the charged power when the |oad power is

[06017] During the above self-supporting run, the system stabilizing device
20 detects the system voltage Vs within the distribution system 10, and performs
a compensating action so that the voltage amplitude and frequency of this system
voltage Vs become stable. The system stabilizing device 20 detects an excess
or deficiency in the power within the distribution system (micro grid) 10, and
exercises input or output control over the power. Thatis, the system stabilizing
device 20 exercises such control as to charge surplus power into the direct

current charging unit 27 when the power within the micro grid 10 is greater
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insufficient. [00181 Details of the actions of the
system stabilizing device 20 during the
sel f-supporting run will be described by reference to
Fig. 4. During the self-supporting run, power is
supplied fromthe dispersed generation plant 11 to
the load 12. When the power |oad sharply increases at
this time, the torque of the generator becones
AR PP i PR YEbr PR SR pIRErChar e PRIRT i?’*heé‘ Heffhggd power is
iabufre¥0ddtt i ons decreases to lower the frequency of the
vol t age 1%0019 Governor control for maintaining the
[PP]eedueHE‘i/a f COUSLACH BT el aryYSECOARt AR Y 4P &S|%9 during the
s@PPlsifsbcOnd REn i1l Erfake KONBUS LY OR rEAGI-BEd ¥P§. pOVer
generation equi pnent. However, governor control is
sl ow i HU?@gﬁ@ﬁsS@lfs%iPPhla‘tlnF fruph@oyrats sepRddpfl yfrom the dispersed
gEMa@?o%eﬁlan@ ﬂe&g %ﬁ§QO5@ lEheWkté’ %eﬂ%rl ﬂ)%tilsrl]lgrg)l@r 1ncreases at
several seconds or so occurs. As noted here,
terahge, (t@happqqermfr @@s@erﬁenaﬂoaa@)cowug@gfémgﬁe@for t;fkﬁalf@é power,
b Rodd S BEERGL L S OHERRY HRQIRASE): ACKALULAY ot e vor tage.
this ange power generation equip
[t)(hl@] m @qmrgrm doritGod| Do naictEases the freakncy arfdoutput voltage at
g%rhser( go{a&%gg%art %ﬁﬁ%%%g&rerl%%g’]gﬂ fcgn(but Elon en ;{./neertogepower generation
eQOPhen]. iERwewel cgosedudrmcatmlutsalslctwuofcemmé so that if the load
SBERET Lo TP e LB e LR B BRYSE "honas o
s@€bE&cur®CCHE nbt[édtﬂ'é&eS)&S]Ioemcﬂm'ﬁdea@earp‘ exmieésmgn m@amercauses a great
supply fram t rse ener atian (g) ant
R Y S Sty | BRTEP T ONIC Tt At AL BoiC SR LG BR other
p&der ge@e4t2as @quipidhe dikagueREiced okhe 19yatsemncebisdgein load,
Vs, the system stabilizing device 20 outputs an )
angk PREEPYe Co‘b‘imécltsi %rfﬁéﬁéﬂg Fpo TR SF8ET gGvRr P @EHT Bfuipment.
1efd1e6d L ehdrygolrbendridot Al i LORDUEIIAR a QNGR N ytMARWPOYIeration
ener ation e%iw prent, keepi ng a decrease in frequency
eqUHPEEN i A i F’éb”fd]ltY f’fﬁﬁ PBRdCoT TTer 2 AREE T4 Vit eqgR other.
odh O tiiBnd, h@tcsys&&m ¥OlthagesMen ¥S1taEeUSede g Fdwer supply from
armature reaction L within the generator of the power
e ePAE TN IBHER pifEnPLartUREP e $°3 Ladteo# upon

det eCtyr@s ©hiAsVAlage dpaPabidckhon syt 883:¢aks agenVStrequency
the system stabilizing device 20 acts as a capacitor
off GEFYSEAATCLRES VHuLPUPES T sEAR T ptErS 20 PUERHSAn effective

orOdt 1 T gowed! {286 1gE %Qvéﬁo@-Qo@fr@téﬁfgctédwgé‘ﬂ&%rkﬁ combustion
thereby suppressing the voltage drop in the system

engyie AYRE RRYer 90023 1oBye EPTSF mikagP e AB6RRASAERt FragBency to a
nihMWt ypes of actions, the system stabilizing device

20 suppresses fluctuations in the frequency and ‘
(0871 | Ehdee 1¢aroincagsepalPue) take drhe 13§t aYAtEBIVPHGESVS 16 groused

by amli'xgé/t%rg Qg\ﬁ'!’tlgllfl ﬂlwkhyln t[hg%ggelra@fr I)fj{‘_ltlg][%'werr %ES&%@Q& éoRu.pment

4, explanations wil fered for
conf i odeat trousss idmdt Brot |tems ct?fce@es;pe@t ﬁvelﬁmccﬂnoeniall the system

voP’ia%gk@s,m@tixeCQy&%{‘n %ﬁ)kp&lng device 20 acts as a capacitor load, that
is, outputs a reactive power, to cancel out the voltage drop in an armature
inductance LG, thereby suppressing the voltage drop in the system voltage Vs.
[0021] By performing the above-mentioned two types of actions, the system
stabilizing device 20 suppresses fluctuations in the frequency and amplitude
(voltage value) of the system voltage Vs to improve power quality.

[0022] By further reference to Fig. 4, explanations will be offered for the
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the self-supporting run anong the respective

functional blocks of the system stabilizing device

20. [0023] A zero-crossing detecting unit 40 takes in

the systemvoltage Vs detected by the voltage

detector 29, and outputs a zero-crossing signal Z

showi ng the interval between the zero-crossings of

its sinusoidal waveform A frequency converting unit

cadfigutrahirns anflrasgienrcyt segpraltive Sumttooiaigbideds which act during
[ Ay S

b o O O PR R sl gL e =vecen

sﬁéoﬂetisrgnumsetﬂme fluctuation conponent of the

[BS%ejg;reg onsasllng\gl\@é egzg}ngiubugnga{l‘LCtsgg € ?Hs%gnqg&@%@é Vs éetected

bgaftﬁqeo;tonva;ecwtreemr Q.m&l@butfﬁﬁfscb z[aﬂﬂZﬂ@ss&ny(}sllt;&gez showing the

nplitude detecting unit 44 takes
e e R R B S 1THE Vof toa gL Bt Gt B <3 oy reauency

cOMIPEE S @iVt AGQusdTR| A-b&dRcFisgnall ok \bwSROMeNGebidhcy of the
vol tage value. A fluctuation detecting unit 45
SYREEBrALhREE VALFRIA USRS GRATEGRYTTIBALS190T! £he vol t age
anpl i tAde,ShgPddn det¥Sting urdBd2t s rfind6 teatd1 QBtuation component
conponent is multiplied by a predeterm ned gain by a
opropdredusnay séemputisn@ndntiti S4B uEBIAtE PR ICATPRICAR 1S integrated by
at NGEE LGSV Q3 W GemeRIIBNCELLefd {002P] Brfdab 1, . |
(phase-| ocked | oop) circuit 50 is conposed of a PLL
[@éﬁbutﬁ ﬁgltaaﬁlafﬂpslltudanieé@l‘éféﬁg mpit 4Ad-agns iRt dgr wseem B53itage Vs
de;Il—:Iglct?‘eJDl:J% t@lle r\%liltgge'sge%gytﬁ aangoJllttEDQt!s Ee\tcﬁn:gwgmﬁn@§@e signal
0. The computing unit 51 recei ves
I‘Qserﬁloe'ri%smgwét@qﬁalvaweand t he control ref erence
phase A’ fluc 39&&&%@%&1%”&9 qg%ygllnrlt]gg &Re %l&:tWat?lonT&%ponent
adder 52 a the frequéency difference A ws and
offteep Erpge aan’ﬂg'mhm sffgned Uier ¢ pngvetis faner veheoryaegpdrteinfg gs BHhpiplied
WS+ rated t n
by(ﬁ rg\é\%%errg rlerde %%e%%% pp%agg%ggp %g%&tlﬁ% sé]gzgnz{%r o?jtd@yér ine an
ineéfertene euptrasec@uasd dr@hase reference, the
nsf,0 actio f
(P E0r 0P Qe L8R 8oy A ALBY P TRy da s 10 bomouting
unperfior aeddd¢:0026)andhen dgtdararsf 68 mer 60 carr| es out dq

transformation of t? AC output .C
det ect” gfﬁi By t Hé et §n‘%“t8%‘i eltOPT tSP%rue ce phasd 0. The PLL
cogpltdoy ivuet EDRPoTient thd kencdcodssties ABad |t aplgltthemoneml reference

and the ineffective conpanent li,,,,qd of the AC output
Bhati e Abc Gt f RGP S TLATTBICS i et T 2a0< theHreavency

di€EdHRABEMN » Aabd Qf rareCédeitiqudey Edgueicy WRkClinbXha resulting sum
devi ati on between the effective current conmmand |refd

(Lt ¢ Ple LBAAEREIAVRY DB TBEIPEPRERECT PAVA BEPThENACORFpFEEerence
ph&sd ent . A current control unit (ACR) 62 perforns

With this control reference phase 0 as a phase reference, the

transforming actions of a dq transformer 60 and a dgq inverse transformer 65
to be described later are performed.
{0026] The dg transformer 60 carries out dg transformation of the AC output
current I,,, detected by the current detector 30 to output the effective component
Iimva Of the AC output current and the ineffective component I;,,q of the AC output
current.

Asubtracter 61 outputs theeffective component Adofacurrentdeviation

which is a deviation between the effective current command I .sq and the effective
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the PI (proportional plus integral) conputation of the
effective conponent A d of the current deviation to

out put an effective voltage command Vd. A subtracter

63 outputs the ineffective conponent Ag of a current
deviation which is a deviation between the ineffective
current command IreEo and the ineffective conponent

i,..,, Of the AC output current. A current control

C?f?ﬂ"f‘e‘(tﬁhﬁ)* °%Hh°ppecr‘?"6f’\‘r%c‘fri‘f€n‘?>l p(ﬁJrrcﬁ B E9GAAY WPt ECR) 62 performs
thé‘EFQF%;)orG%WﬁLE QR Hral N€ompREEfRCI MR EOAROARN orfonent A
g of the current deviation to output an ineffective
ISl £y uEmmatRY IVELionThHe Oe}ap‘%tn@’él%ée%trlﬁﬁWéFW@r cggand Vd.
carrie r ti t

o1 ectt v Var T Eae cOmbaha VA SR Che SOl aats var of « currens
derg bt egeviciohmand wltablonomqa'@tm ahg gine fpet comeangeny* conmand Tregq

7 I dt I | a

AR S a CRralT L8 o urd VA" £ o b g conteol

urgat @C8) ghalergormanthet fie ( mnertmoml/emsexnt%@rmt@ompntatlon of the
result, when t

response to this gate signa
AR OREy SPUiaE 8 Berts Reteth sRat eBRTon e b i [eErective
varaskee stedentinat. ef f ecti ve povver is outputted fromthe

pover onverter 26, t he voIt
D o TR ISl AR BT CH O RN G RS Hitdd onsformation
ofStihet frat i Feeaglthye cﬁﬁmﬁﬁ vdSarit Ul degde ddi08 Vol €agaOsRImand Vg to

‘converter 26. %%028!5 shown in Fig. 4, the system
ouiBRt FgRONEIRICPRE DS nt of connection between the

(0D T O gk iph 161138 dl&mﬁm@ey\ﬁﬁosyﬁ&o&maorlzs Rt Rlest dsQhe voltage
detect the interval between the zero-crossings of the

coBRIS BT (P41 PRRAVET P f TR e 45 @ SERPRIeT res¥cT g 26 acts in

redfdRY € tane gpes isegnpcgurs during detection of the
frequency. As a result, a control gain cannot be set

at a BAbghregal uetheThhg fpeaiescy RETBE o1l Rl ipdfatpover compensation

1sC:§H3§Ee£1§@t !:H%Q sz:sfe.b{])_sd‘éf f)(l)v@a'rem ouﬁﬁ&%‘é& ifr:]&u itﬂe fi‘)ogéle@tanverter 26,
frequency fluctuation. [0029] As a neasure for

Or¢BFR EBE IVAY A HEPLETERAGHITH EBTIREAS P 0 PO Re SR CBRRTT O &S made

sulieled¥e IRathQdshRet i 0Bu AR LSS o hbG N ELURACH  or 6.
conventional technology is available which speeds up

(09383 quBREROHRER EHP orf s bPedBt SRR VIRl FRget Heaty $BE (O1pf of connection

be&’v@eh ageniLQm:theo bﬁ@%@}io@@?@%e}@hg Qefdct@athue&RRAS Enterval
AC vol tage, instead of determ ning the zero-crossings

begyfeep Hdrev et roagee siawes of rineatidupidphetevafqum ziTagthepggse of this
mocgeohgstﬁ'lg?%egné BQP_L)odCQJHa% %EQ&; dé:e%@!ugn %Hp@@r %fe@{gency As a

control unit of a system st abi I zi ng devi ce usi ng
reslth sacednokeinrannateshaet egye hoh wgeedi Agiuposes the problem

th,sth::r %&Bg@%igﬂfﬁ b0 Wl ?‘é‘suﬂ%&ﬂ bedely efd %ﬁxgﬂ&”&%dz@atlon

0030] Wth a sel f-supporting contr unit
[0EROWNAY B reirgurebfomra cagrert Bnst Glefiigignet iy miopetBation due to such

rl:%f oc[ ITB a’ Lhree: QI} Q:hgytsi“tec%ggn\ég,l t agoenv\e/rsltltonal technology

2 C%u?‘\bu? an offective —°
is available Wthh speeds up frequency detection by determining the vector of
voltage from the instantaneous value of a three-phase AC voltage, instead of
determining the zero-crossings of the voltage waveform, and further utilizing
PLL (phase-locked loop) computation.

A self-supporting control unit of a system stabilizing device using
such a conventional technology for speeding up frequency detection will be
described by reference to Fig. 5.

[0030] Withaself-supportingcontrolunit100showninFig. 5, adgtransforming
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system vol tage Vsd and an ineffective system voltage

Vsq of a rotating coordinate system Apol ar

coordi nate transformation unit 102 performs the polar
coordinate transformation of the effective system

vol tage Vsd and the ineffective system voltage Vsq to

out put a voltage anplitude signal IVs and a phase

di ff erence gnal O s show ng the Phase di fference of
Utiel Yydd éﬁ?f{f&Pf%Sg% bigesuPhes e BEYeR (70! tagetiset ¢ opitublan effective
syeke k&NGQe phase B 1r{e99§ﬂv£‘s;f§t‘éﬁbyf’ctabg{)s<ggf §9$ﬂa@9ngu&§ot:dlnate
103 is a filter having differential “characteristics
ST | PR FEROLNAE teRAY e eirios ppids 02 aﬂrdf@ampmesootlhzecoordmate

ﬁcanla@gr%agio(ﬁrb @1%"9&% v S v a, l ec lve system
- I Vsl This flfuct uat i ggi co%%tg%gn%{pé :gg%rrﬁ%{gp 3@? §IVE syst

vyt agrel et &P redrgar vobyage prodpordsi oivakl d@ﬁp@md ragprmletdlfference
t0 e ffecti current
SlIlgge q]10 03%(].?J gkg%ffg{]p a{s}ger rbcfke% hodh) B rgga?e ﬁ)gl?hsres"e“

tecomposetobf refeprrogopitasendél  pl us [ nt egral (PI)
[O%ggPUtAI Eﬂlcldgéglo;rocﬁe’te nln%fjtgnelrt egréal gJ(]%I tl?atvelg%t néerentlal

e proporti ona us I n

chanéitCtte1%1pfearfdcﬁlnstioheeﬂag(cpampméxtnson@d aphdﬁtpumts elgd'ﬁh):tuatlon
¢ ut atd an the se di fferen e si gna s of the

cor%{na%t }t_gbg %OO?O tag?emgssttude stlgnal %ut a Fefdﬁghwlon component

1sd¢uflf:gr]g|a@@y/& pregicoérmihbie gb 0t BY iangrop@aridhdlat sy SiLit 104 to

det adder llnnge%qu? thergnrtec enc devi ation A ws of
e rot at i ng coor e SySt® A& a reference angul ar

[0@329quermy Whasé‘—lof:ka! fwopedcmomjuomtle CS))(\@(BM bﬂaqwbpwtlonal
inte at or

an.e frequen
BT B B B R st %Oéq@é’n%%?eﬁ, rt?ufrbdf‘t"“tgﬁétor 108.

in e At
cont rolhe pf@fo&t:emee mha&atggra[loa’sg]COAplﬁdllﬂgtluﬁt:| 0B performs the
unit 109 is a filter having differenti al

detectin | . . _

Pt éﬁé?%?éf@?“?étpﬂ&% IBRRPTPL T SPTRitAETon HfgthmBhaset dififerqnes signal ¢

s o&n!dﬁuicﬂ:lalfﬁlgt Mrﬁir&&%tﬁftst&n to %an‘fw‘@ge@fen&ﬁalﬁt%trbﬁ@t &8d, s of
| uctuati on component is

e r ency go ina S

th ftfaa pl'f ed ’bds tepr §8%et’"er REFgaitR’ K798 PropSittttwateviation
A COBPUhe NG tbidy dddddl fatedgfREMING 4 Q@fe@%fl@&tahylﬁl.agufrre@mncy w
,command Irefd Prior Art Docunments Patent Docunent

S féoasf]“?ﬁafg?ﬁdlﬁﬂceuﬁé?ﬁemlto JRENEIER PADHRteGifeparent@s. The

1nt@@£alﬂa5'em08[Q'Q35i‘at|¥@ntlﬂ%ate§d'ltna&lﬁﬁf@jﬁ%néy R QQ%Ethr% control
The Institute of Electrical Engineers of Japan,
reIARGRRY25605; Vol une 125-B, Nunber 1 "Parallel Type
[00¥8] t ageluchagr iCanpaasaimyr umitt o Reduc ed: CaPasH tngrailt¥erential
e Power Factor Correction Rectifier”. 7

Boost . T
chaéﬁoos f?’}igf a’foné'rFY]_\Péﬁff barg characteristics, andoutputsthe fluctuation

component of the estimated frequency ws. This fluctuation component is
multiplied by a predetermined gain by a proportional computing unit 110 to
determine the effective current command I eeq.

Prior Art Documents

Patent Document
[0034] Patent Document 1: JP-A-10-14251

Non~Patent Document

[0035] Non-Patent Document 1: A paper from The Institute of Electrical
Engineers of Japan, JANUARY 2005, Volume 125-B, Number 1 “Parallel Type Voltage

Sag Compensator with Reduced Capacitor by Boost Type Power Factor Correction

Rectifier”.




Problens to be solved by the invention [0036) The

sel f-supporting control unit 100 according to the
conventional technology, shown in Fig. 5, has been
confronted with the follow ng problens: (1) Since the
pol ar coordinate transformation unit 102 is present,
the problem arises that the anount of conputation for
pol ar coordinate transformation increases, inposing a
heavy ®BHpEY &Fi Bif FOEIHF digitizing control. [0037]
(2) Atpepién e¥idd sbfrefaiyd thd ibbéntgomput ati on route
for determning the effective current conmand |refd.

[§4%) phiitSe So F EPROAER IS FYHAP! 11T & 00 "4oRPEYMAL B *Ppy o frattonal

t AR/, ARdhn RhUSqi Bt QK Aok QOREHOh AL Mint cH0E118wing problems:
determ ne the frequency difference ,S ws. This ‘
frequetidy dPf¢ dpemodaAcaRrdigate B PEPERE {2 BRIt BJ2 fRhPTesent,

tlté Pgék}i@RIMSgsettﬁgé ItRG alr{@hrtxt _1:9%0@@&&&? fE)?SgN:Jlta}: lSordinate
multiplied by the predeterm ned gain to determ ne the

tesfnf &R YEONC BRFTEATE T ORTREAENY Priefady THeaputadion Hepe iradigitizing

dgep, redundancy of conputation, i.e., the "integral”
conputation, followed by the "differential™

[@Githut @) | aterftapn wésl beiragd tthethe| gpmpitaticn gpete for determining

thdeI g%ttelc%lxpegcgpr%glgmomgrpdr ?QV‘?r Thé h% edldgfger%rgentsliglal ¢s is
conputation results 1n Ffie cancefTation of

“igitggdaftedapt tik grdrertitnes plig ingnalcegwating eniriffitdeleternine

a lLarge nu of significant_digits..|ln this .
ttteoﬁﬁe@g??cé'n?‘?fte%éerbcreo6?"esm eTE’ll%tfsr SURSY H fg%rn%lﬁ?a ron "’
“digaekensidreaV\py f3038jctiheiopr@égentingnyertt ioh bas theemsult is
c lished in the .light. of e__.abqye- r. |
m3E SRR bEET ot Sichibgy b ia dlEmBRRYE SEFEEH P prenc commana
I.l:VeTHait O3, therphey beer aedygdirem &t adpbhtatiing, dewd, cthe “integral”
capabl e of reducing the. c utatjon load. .in the .
Coéng'ftfal-g $UBpo? llor‘"{agc? ntol dh%???nt%iansco?%%agh Vi %ogr fpaoring the
inpeodl eteeef 0039] A constitution of the present

: nve.ntilngg J‘Tt?Lrich’oclo\r/ll:rncg 1x:nlc;]re oagzg,v&egragpfleze:gstiahscoam %yg’gigrrlnresults
stab|I|Z|?1g 8e ce pI‘OVI ed In a |str|rbut|on fystem

int thewbdrchl Batidh pesigedrigenedatiten ghant iand medeostyaroeprovide
onnect ed he system stabilizing device having a .
= CORE GRS ah Sr oL alT abbor [1 G PRSI (apgpen exists

thAO e chgiuagr isuclvadhat hasvia frequency of a system

ta%e of the.di s%ri thi on system fl uct uates, ..

h i accomplished In thel!light of the
mﬁ%‘?‘pe 8% PR o SR THE Ve PEENer "L hppT i ed " 6 the
abB¥esHE$dHibédD BoBISE BNl SRR ogterd a3 & ¥dlobige of the invention

arrgl itude of the si/st e vol ta%e of _.the di si;cgi but i on .

i il1zd q e} f ng the computation load
togdYisih T TTErT AT RS 1 CONPERAE FBRoPOrT BTEAR FUb et tion toa
inStHepldigdstigpot imgdisitkbbubhion systemis nmade, 8 the

system stabilizjing device conlari si ng:

Means for solving the problem
[0039] A constitution of the present invention for solving the above problems
is a system stabilizing device provided in a distribution system to which a
dispersed generation plant and a load are connected,

the systemstabilizingdevicehavingacontrolmode for aself-supporting
run, the control mode being such that as a frequency of a system voltage of
the distribution system fluctuates, compensation for an active power supplied
to the distribution system is made, and as a voltage amplitude of the system
voltage of the distribution system fluctuates, compensation for a reactive power

supplied to the distribution system is made,
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a self-supporting control unit which, in accordance

with a fluctuation in the frequency of the system

vol tage, outputs an effective current command for
suppressing the fluctuation in the frequency, and in
accordance with a fluctuation in the voltage

anplitude of the system voltage, outputs an

ineffective current command for suppressing the

f | uct udtP oiYSEeR ShEPildFinggeeE Pl orpRieingnd a power

conver tefe1 Wiy Bo RS LG Q6B o2 ua ANMALE ] 1285 rhkeaRdn 81 uctuation
inverting action in accordance with a gate signa

igbthei Aeaupreyedf 6he tshisteaf faceI/ecwBreAt eferhiinduarrgt command
ftobesdpgﬁésfsgg% Ihe QUEEQRY of QUMBR ¢ d 08381 1S UPRRES IfAfce with 4
control unit being conposed of: a dqg transforner whi ch
fpeetfuet b iddghe rafebopmut b ate odfthe hstsyvdlanue.otutage antipeffective

t ffectl . v/ . an f AY
QUL el B EECLLEE AL R (RLLRIEATE, B JASLEEEN MRuae ana
whi ch keosanposedtaf wia chidetr é9rmnhaveanger ding fagk ent arad an inverting
agplarna'cntaecrcim? ain(c::g a@lg fia%estsi onra eo(ata!\iar‘lg %Qaer Cnt tehri SrItjeCtsive current
and detects a fracfdats on c:onrponenij of the effective en

ceypgihe mndoticagee f factivestupeopepimaenal conputi ng unit

whi ch ltiplies the fluctuatio conponent of_the

ot oot I e PSRt Rt Lo gh ne Rt e

i nef f egtiy veansEufeahi clopeEnths &y Seaoftdnkt ivatodahe 8Rstem voltage
a filter having

det ectin it whichis c osed of . '
S ERH PR tar IS SFORR PR Tk P S ARAT0Te HAYifarotases

di f f erentisal flueharact esdestimSunaneh et BCédpased of a filter having
d{/g uct uatioH congo,nent of the ineffective s%st em.

JrEalé™! SAY S RRSEATS APOLOTT TSR ‘@8 MPat TG  tifiifs and detects

a Whetuafibt icphpamsent ke tldiet ttatien syoRapaneage;of the

i neffective systemvoltage by a gain to output the '

ef f ectd &St P%ﬁttme?)’nﬁﬁ’%’ .t“{‘-’()b'lfg]WhAﬁ%f“Hi‘s‘ilplles the fluctuation
caPBsdrtt dif LiNe Ofect e presanioltdyeamit h @ih SoduSHSd €8 ineffective

stabilizing device provided in a distribution system
G Whic@" 4 di spersed generation plant and a |oad are

connect &dond hRicsyst iRMds t &b hd aniRghdevi Lenpaydd e Hfilter having
control mode for a self-supportin run, the control
g det BETHG S UCA ‘E*}"f‘éﬁc%fs”é“fcrse”&ﬁéﬁ%y he¥ing Sy<ermtiel
chvphdt@gestats ahb@lcdb&dsrd buidtQt iy ShoapBrkhtiGk Ukt eSerrective system
conpensation for an active power supplied to the
VodFtSYi Hifti on systemis nade, and as a vol tage
anmpl i taute o p1dpRr6¥ e Pomp @i h@ gLl tofnit AR iph [ &thd ORictuation
system f | uct uat es, conpensation for a reactive power ‘
coBPHIPF &F 116 IS F iSBEET O $§9t Bin?i ¥ e PHE the effective

cusy&iteBdnshadl | i zi ng device conprising: 9 a
sel f-supporting control unit which, in accordance with

[034CF]| ué{lﬁt’é{erdzﬁnstitution of the present invention is a system stabilizing
device provided in a distribution system to which a dispersed generation plant
and a load are connected,

the systemstabilizingdevicehavingacontrolmode for a self-supporting
run, the control mode being such that as a frequency of a system voltage of
the distribution system fluctuates, compensation for an active power supplied
to the distribution system is made, and as a voltage amplitude of the system
voltage of thedistribution system fluctuates, compensation for a reactive power
supplied to the distribution system is made,

the system stabilizing device comprising:
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in the frequency of the systemvoltage, outputs an
effective current command for suppressing the

fluctuation in the frequency, and in accordance with a
fluctuation in the voltage anplitude of the system

vol tage, outputs an ineffective current conmand for
suppressing the fluctuation in the voltage anplitude;

and a power converter which perforns a convertin ‘
act i on 2874 f 2TPPRVEPE AR TOACE T oM iR AR ABFUTAARE ‘\’/ihtgﬁ‘ ffuctuation
Qo Bignalc,obt ahbedshased take t Beatd aatdr¢eciGUET®PEent command
command and the ine fectlve current command, wherein
fonesupRl fSssup FOFt I INgTeohAeT GP Hif freBPRiYesarsyfin accordance with a

f‘igmldl‘:’.%d Afe U§i& e a&&qpﬁgel d}g:hQEQQ:%@mélﬂaae ,S&Ftlgu@s anineffective
manner as to: performa conputation for

cdgrent aaesfgrnf g stHree syigy dire ighttagéeicroin det eeifiage agplitude; and
effecti L ¥8uSY &Iyrygl}jm% Radoan Q&Ivfe%ltrsgva%éyégmn inverting
vol tage ect t fective systemvol tage t
af:'tiqneim arrgoromnce liktmealavesigadidoteyredtopragd elenlpme@ielcewe current
K fldr§ %gtefrecLa comutation, to determne a

f”l“m i on conrponent of the e ect’lve system vol t age,

and f uwmehenn ples £earfﬁ$xa>pocnmp gbatrodnnftorarmik s duploprmgat iv@s using
fl ugtuatl on conponent of the ef%ectlve system vol tage
BYP S PAPACY S Getef T hé THEST féf fcti ve current

commnﬁlerfaﬁd asum;exttatztolnefdmaﬁ#t&ehssﬁoems;gstmnsys)ttdmagcﬂtb@e to
filterin involves. a fir
ﬁ ?Eectlge sgnlfemo}loltage;

RGPt Al eiffef%lvﬁef}éStﬁﬁ“nvé’l‘éagrel [ ugtllngn compon

the i ﬁﬁfgéetctthueefsyes&lems\yeténageltaaadof tintbeimgpeificl Ahelves a
[ uct uati on conpoogeepetmine 5

conputation for nulti in th
AP BB YR e PR b SOR AT,
£ek esdioReconbbienef freeid YereeHi v By steamanthe, Efddentrshef perform a
the invention 50041%ﬁq Accor di ng to theépr esE %‘ ffoct
COMRYEHTICB I OT W G € T hFh §THHTERF B TR Y BhPF SRE effective system
vE&IRHaN, a rgaﬁiﬂr@aﬂéﬁérﬁind)ﬁﬁ@uhaffe@lﬁ;vd c@rrent h®mmand; and
"integral" congut ation, followe the"differ evr}hiicgli"nvolves

conput HFBH PO P ESELT Y 1B "ioﬁF? at® SEHEY's
a &likgi-Rebed 1ag CRRpEGUEN,| Yo ddierdiaednal ectwanfdngusmdbh@tt of the
can be downsi zed, and the conputation |oad can be
inedbefcdde sBPfil Yodﬁé‘é%s?‘if‘ f‘b‘&ﬁﬁﬁtp‘éﬁoéﬂ ab‘ii”“BBY"?frw“ for multiplying
KA LEEU3RE 6h cdmbaRSTIENBE i QY reaf vBey Sttéin vdO¥MYe HlyQQA 2] to determine
-~ Further, in d|g|t|2|ng control (concretely, in
they 81 LECET Yig SCTHRTEF of°™B57 s of t war e pr ocessi ng using a

CONMPUtHeRg-4y 0Frtda) inveatiadl | ation of significant
di gits does not occur, because the "differential”

(404 b utASEPTSH P8 AR BRPTGRFR T SISt AR (7 G745 31 HGO b effective current

chRRAM L RALL1SeBE Bk RA {GHONCEE] Bhey/yirdtBg X elGhSitagion, followed
control by software roceSS|n using a conputing.
berP@g‘jﬁh?ﬁere%ﬁbﬁ?%‘tﬂuéﬁlef‘ femeest ’é%‘gtg%“?fﬁlié state;/iseliminated.

CORE Rty ans HaQhuSQl dbhie BRS at Qorl ARHeSadIM s 1428, @hd 8he computation
e. I'n the present 10 enbodi ment, however, pol ar

loeémaau PRAFEYESHp U B AT IGANG S Ln SOBRERFIPn R Re1af fgordinate

transformation can be cut down.

[0042] Further, in digitizing control (concretely, in exercising control by
software processing using a computing program), cancellation of significant
digits does not occur, because the “differential” computation can be omitted.
In digitizing polar coordinate computation (concretely, in exercising control
by software processing using a computing program), computation of tan™! has

to make preparations for solutions to inputs by use of a table. 1In the present

10



conputation | oad can be | essened, and digitization can

be perforned easily. Brief Description of the

Drawi ngs [0043] [Fig. 1] is a circuit configuration

di agram showi ng a sel f-supporting control unit

according to an enbodi ment of the present invention.

[Figs. 2 (a) to 2 (d) ] are block diagrans show ng

that the self-supporting control unit in the

eppdsdae e nkovet et heo lresontinase aerPyrtian eyupneHeemryt o Thus, the
clz)rgb%tagoo@,vg ol emke %%'sgeréuppa%tal@gtfz%@urplca#%tpe%@@md easily.

I's a circuit configuration diagram
show ngr@fmﬁc@ugwod FuhpPeevwingst h a system
i1 zing . devi | [
GEET G LE R ST it rtthebBich SLbOH dhorins o st supporting
cowtirhl ture t sarsbemnngt ablahl @lbngu@ew gfethg Brgsent] invgngion.
circui £GQN ur r showi t he .c n
sel f - supp or% ‘%g 2%(%??0 %%I ?g}?\?&? nrg) tfhra%rprég gjfosuPportmg
céireol nventinohe] &bd4]imeht Mxdend orezar rlymerglomtlstdmuvalent to the
resent | nv$nt| on will be delscrl begl ‘% talg based
B BRbod hePPaF PR PRYEN Y od| mBht”"1 (0045)
Fig. 1liskhowsifasetduis U&kﬂﬁ.@ﬁtd’t@oﬁ@fﬁg&ﬁlﬁ shifti bg 200ro grid equipped
accor di ng to the enbodi ment of the present invention.
withed SEISFE% SHPOT Y EBHtPol unit 200 is used instead
of thermsgl f41SuppROELidigt CORELQlratfint abram shheimysieficro grid
stabilizi n% device 20 shown in Fig. 4. [0046] As
CEHBIIT MAUFES SYSRE dhRtr ARl AT TG unit 201 of the
sel f - suppOKhiiga goflik dondiddra? @gtimbBsdhgBht R@nventional
t hree- phase systemvoltage Vs to output an effective
sy sTERPYOINF atfE tVet Y8kt an i neffective system vol t age

Vsq Ofycel @-atifging QAL dindatfrefysdnem A fluctuation
detecting unit 202 is a filter having differential
[QOHAT act ¥PISEPE AR P P&t HoF @EPST Ao  TRAMEC BHilsPT glgseriped in

dRBch PHERULS ard BRoddineiuaEI R corpenant of the
effecti ve systemvoltage Vsd. This fluctuation

conporf®hei™& i ti plied by a predeternined gain by a

[OI@EI9]p0rEtlb0rlalsh&'%nﬂLgél@gsuﬁéefilngo&rk@oﬂﬁhﬁi FoDEsRBrding to the
i neffective current conmand Irefq %0047] Wen a PLL
emRERITGRT 19Y R MIESEGt LAHPEITE tTHe e HEVEPYEnY ICaREreLi it 200 is

usRErih o &t £ tﬁéqgei@lsh}%ﬁetﬁ@l:éﬁtlﬂg_@ wB19P8linltn¥Ssylstéd sBabilizing
steady state is near equal to the effective system

deydta 8§eshg¥l @sFshodn in the fol l owing equation: |Vs[ =
[O()y@]dzA‘g S\A%glz)l;lt]i?%g' 1vséjdé{vt:§£‘nsef%§:§ﬂ1tg|tﬁﬁt%|lrkgf fal Qeltfosupportlng

presence of such a relation, the exanple 11 of

coprrcfl Bk AIORI EFRASKEENT Hee FRSRr BRI\ SERT FeHitage Jiirfnerteut an

efk&,et ide stggﬂlvto'lpé@@ V3 and an ineffective system voltage Vsq of a rotating
coordinate system. A fluctuation detecting unit 202 is a filter having
differential characteristics and first-order lag characteristics, and outputs
the fluctuation component of the effective systemvoltage Vsd. This fluctuation
component is multiplied by a predetermined gain by a proportional computing
unit 203 to determine an ineffective current command Iiefq-
[0047] When a PLL action by a PLL circuit 206 to be described later is performed,
thevoltage amplitude signal |Vs| ina steadystateisnearlyequal totheeffective
system voltage Vsd as shown in the following equation:

[Vs| = (Vsd?® + Vsq?)¥? = vsd

With attention being paid to the presence of such a relation, the example
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the fluctuation conponent of the voltage anplitude

signal 1VSI by the predetermned gain. In the present
enbodi ment, however, the fluctuation conponent of the
effective systemvoltage Vsd is nultiplied by a
predetermned gain to determne the ineffective

current command liefq. [0048] A fluctuation detecting

unit 204, which is conposed of a filter having only

of | gt %Pa%fie‘iﬂea@%?fﬂarté%tléﬁ%ﬁwee AR COMERAPH Ngers bY Multiplying

tlé fflarantial corhtpeactRr ind L6ka élal %@{&dte he gh D HEL Ve
system vol tage Vsq to output t | uctuation
PEHIRYEHERED LR he I rférf RiEEPVe e@Wﬂ@?ﬁt\/ ohevgger Véhe fTh¢wmation

cgrhﬂ&gy@gf Qﬂe e@%@@@@&st‘eﬁ vg‘w:gg'emsldefl rQMt?plled by a predetermined
pr edet er m ned galn y a proporti onal conputing” unit
9295 te Fledererpi He Lhrifetfivet fwreerucramndchrmand | ref d.

[&(Ql@ﬁ]'g] A’%lM@§@loql Jefetggtfeﬂug%ré{: 98?,' WI'QC% J.(ssceo%&gée% oég fll%er having

be expressed | ow ng
onlant il(S\Vsqu@!S dJ)aQV\heqrratCherlPLLcsa@tuf@nt byavtulme dE’t:t_eremr:@uu t
208 be, desgri lhgter % er or ned be
ccong%egté.r el fhal t\/? t nieﬁ eaeté stem v?ltagﬁ_h tot ﬁlétput the

fmasetiOdicbrﬁmnenc ef Shg maéfféc?tslvealysb@ eoapa@sssqi b1yuts Heuctuation
i S_assune

tio -
“%3?‘3 the vo tlggleoprrﬁl R %“elé’e% g Ib&'c‘% d’at’%“éﬁ%% §prputing
ur(ia £4sucd ul&ltemneftktehef@k:dsfe ofir nant hormankD%.f t he

r an approxi mation. can be made that the
lob Lot 5af, AP eREnIS Bl ovsfe | C2ReHBr 5 o ahlber grogessed by the

faladweichg mhtage anplitude V1*. Thus, the relation Gs -
Vsq/V1* is abtained. [0050] Wth the above relation s

- Vsq/%%  B¥ ngSg{ V¥ attention, in the exanple of

F| g. 5Shet hee phase-tdbf ft@rﬁféCELISbngt @Qoel o bk Meegridb@dater is

t he ortional plus integral conputing unit 106,
Pef %rﬁ“egubféi BRSO M9GF $H WPENER At 002 BiFAYY skt oraf, the phase

dil B REOGRGSIING sbyad e ddpusddéat byoRhEeleesdiRg eddltionl09,

and nmul tipli ed by the predetermned gain in the

proportd ondf9¥Sfiputing unit 110 to deternine the

ef f ectrteve icuissamnda MRl t £fethrdt COI@ d@stat tr@ctuate greatly

present enbodi nent, on the ot her hand, the
‘aufr’fla‘f‘fa&ﬁ%r Pf \Ehe preles| §F withip et O PBﬁhefﬁtkmdarbypproxmatwn
can Ghef dieele ettaic aﬂ"ﬂeO@f’fectﬁJee]sysi’ﬂeﬂ%edageaﬂdi E.Qﬁleaf*iyUG@H@Lt 408 rated
onent.  of the effective systemvoltage Vsd is

VO%%tngc?mé’é”b%? the © fiPUet J88i B t&¥ecting unit 204. This

fluct yat onsqomponent is multiplied by the
pr edet erm ned gain in the proportional conputing unit
is 2’(5’%“&? deternmine the 12 effective current command

(0050€f dwith the above relation ¢s = Vsq/V1* being given attention, in the
example of Fig. 5, the phase difference signal ¢s is “integrated” by the
proportional plus integral computing unit 106, then subjected to
“differentiation” and first-order lag processing by the fluctuation detecting
unit 109, andmultiplied by the predetermined gain in the proportional computing
unit 110 to determine the effective current command I eeq.

According to the present embodiment, on the otherhand, the irrationality,
namely, “integration” followed by “differentiation”, is eliminated, and the
fluctuation component of the effective system voltage Vsd is detected by the
fluctuation detecting unit 204. This fluctuation component is multiplied by

the predetermined gain in the proportional computing unit 205 to determine the
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[0051] The PLL (phase-locked |loop) circuit 206 is

conposed of a divider 207, a proportional plus

integral (Pl) conputing unit 208, an adder 209, and an

i ntegrator 210. The divider 207 divides the

i neffective systemvoltage Vsq by the rated voltage

anplitude VI* to determ ne a phase difference signa

Gs. The proportional plus integral (Pl) conputing

efifictipoguparfosirdaptd - (proportional plus integral)

(6TRUL Bld B}, Ofn b RRBSCodl) E8LENCE0 St GRBhpAS o8fa dR8aer 207,

rotating coordinate systemto output a frequency

achfopertdneal Alws snpegnche (RIdt eamPRginIcwBitd? Hat @» SydeenPd and an

108 2dder, 209 adds the frequency deviation A ws of the

rotating coordinate system and a reference angul ar

fr equetidiwider 37 diviipxethe gedfehitiat eyHestvehtdose Voabpihe rated
n _estimted frequency w.s. The integrator 210

PEG PP R R TT LR TS dqRensy St e TS Sotpat $he ™

popatrighnat pferenegrgahage cotput Tineurie 268 eac@ranghd &l (proportional

frequency ws* has been set beforehand. 0052] The A
Pt 1SR RO CSORE 01 e 08B oD e “HBYo FrsheEne Fotating
c&drah tieNs FHtgm tol ot be EBeqieplbaidiete@icd ew Pr ef1tse rotating

that the dq transforning unit 201, the fluctuatio
cHEFEATNY TRt 22 290He 2Pt GPDT tTOMEPTETIBUIT G- 0Ri ¢ @3 Oof the
rAQ@8ind Bsordf hatet sidteRnded @6tdRgcdiBhdu1d@dreqithct N@s* of a fixed

proportional computing unit 205 are conposed of
“RAFRAGE eSY SEBhEPer Ut A efp FRSIEATST AVRHEPTH 45 M§E integrator 210
idte§idted the LRAROSIANErdghéncyS8kL TS URRPAE tdnBG-a0RdIr BbreiBhde phase

200 of the hardware. The present invention can also
e realized by performng the respective conputations,

whi ch fdhberdQreddeaBs Qb M Rgqibitict 20 hat hReh | ddet bbbk &ina.

detecting unit 202, the Eéﬁpontional conputing unit =
(0983, tThe ot HeiWwRET ORI el i MY EuAhiOt o282 <hrd e Shown in Fig.
1 BhOPRREL | 3PaLinca 0 EhE NG editet tRA5 t RGO v s Y nEONRULE 291, the

prograns (software) preset in a conputer. 0053]  That
flugtuathon HELGHHBYI Weht 2%t | 1HezPTRP O e e biTRB eI t gt 203, the
£188¢ fat 86 ROELJ LAy BON100) MBI dhe20Rp6R10REL CORNSIE HEADE 205 are
as a conputer being hardware in which conmputing
CoBPBGrats NEEBRERar e) for perfornming conmputations

I equi 18RS, acrebhfes2HPROKEAIGn GORLY Qlimibdit cAYELRERN the

i ncorporated (set). [0054] Wth the self-supporting
sed HIFUPRIT thRT COPBP Ladtidr HOnY £B° CREI@ABodT HeRtCSSfthi@Rention can

a1¥d il 283 1 5&f bYes B othiGgl @lel OMPAE: GRNMBUMALLOREs AkBich the dg
carried out by conputing progranms: (1) A conputation
trP%ﬁfoﬁ%wqgoY?ﬁtn%kldth?'éh%ﬁ?ﬁ??ﬁﬂ?i%ﬁFeéqugh%P%§y%ﬁ%en¥he proportional

cor\ﬁgjtg.@(g%m\./ts 2b§, qg@%lh@tlﬂ%l&{ gétnz%tirtbeuxeiftf @M,i ¥ §lyes¥:>%portional
vol tage Vsd and the 13 ineffective system voltage

cow_ing unit 205 perform, by computing programs (software) presetinacomputer.
[0053] That is, in the embodiment utilizing the software, the self-supporting
control unit 200 canbe constructedas a computer being hardware inwhich computing
programs (software) for performing computations required as a self-supporting
control unit have been incorporated (set).

[0054] With the self-supporting control unit 200 according to the embodiment
whichutilizes software, the following computations are carried out by computing
programs:

(1) A computation for performing dgq transformation of the system

voltage Vs is done to determine the effective system voltage Vsd and the
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(2) The effective systemvoltage Vsd determned is
subjected to filtering, which involves differential
conmputation and first-order lag conputation, to

determi ne the fluctuation conponent of the effective
system voltage. Furthernore, a conputation for

mul tiplying the determ ned fluctuation conponent of

the effective systemvoltage by a gain is done to
ipetferrKesSTre™ YohEig%edtIve current command Ire fq. (3)

The i nejf effel ¥ereSYStLBY MRt R8I &4t MiN8H ilsSsubjected to
subjected to filtering, which i1nvolves first-order
fikgremhpitiahi divelre def@rapielteraputdtier gadi Pgst-order lag
&QJ{EEQ{L%W tQ)f dét@@mir@etkﬁee‘flﬁc\égaé%ﬁt %&Q&lnttatglethe effective system
Furthernore, a conputation for multiplyi ng the
velerer ned fluctuation conponent of the ineffective
system,V b [ S t ' . :
o eot) YoreliPen! uiRalrota ey Bl iRk ruceuscion
compefidrecef viee clf sentye corpandeliteed dyandathes ebhedpidegermine the
5 ourr etlvec comr{a%fjdr determ ned in this manner by

1He° at i ons usi ng ‘the conputing prograns, are

out put taed The O0B6Fediitéd sylheers ebftage ppor tietregmn@ntmalsubjected to
fl(L;Lel Eélrnzr%ogvilhﬁé ?:{]gl P eg ::\Ijzo édlrtj??lgant com rrJQatl f%etermlne the
flruedlhﬂﬁiam@mpkfneneOﬂ.’plﬂh@tlin@flﬁeci:l\&. syiﬂ’éﬁ dlrnta@sgr al"

Computar PG PEBUSRTRg 'ERECI HFLYEY Seaiogeriged Fluceuacion
cabbianfairethe afedfé&teve&mﬂmtdmmge bpadyaian shne edutgdrmine the

Si mul taneous y, computation by polar coordinate
e PANYPor AT o OFEH be=%tut down. Moreover, the
roebsm mﬁbIlaélfﬂ}fctixl‘lﬁcvﬁirélﬁte&ﬁrﬂ\bhdihreg&ﬂiﬁuhatelfﬁé‘bt&ﬁabhﬁfent command

noi se resistance to be enhanced, and gain to be

TGRS RO HEIGFESY FIF GGH 115 Phy  COREPOPomputing prograns,

arecangtederly, in exercising control by software
' cancel | ation of

rocessi ng usin uting prograns
[Og?@ni P Eanbe Sd’ilgﬁ‘?ngb%é‘g notto cHP“') FAL AGER YIRS tO the present
embdci:fmfeﬁf enh idaterrGamtad ebfectave Ber@mktdoRfland 0., redundancy of
gtl tizing polar coordinate co%;t ati on %concre X
Cof“ﬂ“ axti 5i° ny tE%nt‘?‘bﬁgrabyC%‘l?f‘F 8 6Pb]c°é’ glbﬁgthﬁmdhéferen“al
cofRPUtRYL o) FoP O RHRY thL RIS 1280208, Of el@indtdag@Hl Eﬁécomputatlon
that solutions to, i n@uts be prerpared in a tubul a

1oPDAAT T “EHEPr eSHHH RHBBBIMERTP ARV POiRA Grordinate

tr AL AAbe Ganputat ikni S unnecessary. Thus, the
conputation |oad can be | essened, and digitization

can b¥CTFEY For RE®LEBEIyon A RS AdF 19 6RT 1 atarBmeRE  on enables noise

reDREESSARY HOEnRRPYL ahl ANgatARo R edredoym. [ 0057]
Next, an explanation for the equival ence between the
Ci r cUFYrtERBIATS 18 Of itHZ40T QongRE § FRACER LY L0 KB SERO control

by slogtwa§e %géesggn@ﬁgﬁ%@ﬁguMgrﬁggfﬁﬁ§:e chfellation of significant
digits does not occur, because the “differential” computation can be omitted.
In digitizing polar coordinate computation (concretely, in exercising control
by software processing using computing programs), computation of tan™? requires
that solutions to inputsbe preparedinatubular form. Inthepresent embodiment,
however, polar coordinate computation is unnecessary. Thus, the computation
load can be lessened, and digitization can be performed easily.
In addition, hardware necessary for computations can be cut down.

[0057] Next, an explanation for the equivalence between the circuit shown
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Figs. 2(a) to 2(d). In Figs. 2(a) to 2(d), nenbers
corresponding to those in Fig. 1 and Fig. 5 are

assigned the same nunerals as in Figs. 1 and 5. [0058]

Fig. 2(a) shows only the systemfor determning the
effective current command Irefd in the

sel f-supporting control unit 100 shown in Fig. 5. As

the conmputing unit 106, an integrating anplifier is

usedy ahtaefdnatei vitopit [BOB9]inFiigsts wEll beXrgpented by reference to
rmdlfle dlcated by Fig. 2(b). This nodification
Fclgﬁpr (@gd a(?i i'ig a bl ock of the rated voltage

anpl i t uderMs* aad toaz bl)ockenbéry tdMespondandg tpettrosatijnngig- 1 and
t he branch for the effective current.. comina Jrefd in
Figont 26F RETESPR PAY GRTT2106° Eurfther | Htmi ng

potat frigr 2asidsRgistdiay aut piybr el fcﬁﬂdét‘]@tﬁgﬁaﬁ ithg eangitiife current
ier 106a and the reference ang ul ar fr(f ency w s* i

SR F oot TO-AEHRaTE POt oa ehtie | OLEPE hais: S s the

&QB@lﬂ@tlﬁnﬂ foedli & Qﬁﬁégrbair@dam&eﬁﬁmliefs@d aﬂﬂldﬁnat“?ﬁy
sunm ng point for conputin the I refd, nanely,

th
@8RT nd*BOinEiT-oF (AlddF MELHE? Forenmbe gtid 2 (- mhis

b EAUE DL <W>n§>r1£és ading a PfcR0deths aTEdNg 1R bhpli€ade Vit and
be omtted. [0060] Since the integration of the
a\ WtOéQrOét LAY *AnpPE freeecat BBt e anAR ToHPT 8F rt i Wt FHs et command

e;fl yohbald on detsetihddnbhiths109 count erbal ance each
11 Fig. 2(b) can be nodified as in Fig. 2(c).

[ 0061] E‘tﬂq@qr, @h@n@agy@néﬁ@rﬁﬁlnqgﬁé{uﬁ@?t Ofﬁltlﬁt%%étlngampllfler
1'gga l’yné(%ﬂgagefeg 1§ce. an lgro I é?éncylﬂys* 1s|<ali<{d¥li*lnv\’g%e§byo achieve

I'S obtal ne DFOXIITHtIOHS are nmde
et ot pleasettl Eoratenee 5 gidlerantiateg thpcoredpet Thus, the

o Ico efd7 it S i ﬂ'@ or addin e
#’“grﬁ%g\?ﬁ %gmééﬁat IF%{}C%(?@E@IP as(g %sq?%s%?ﬂlf E’LL |fs | ndcl g

rac4neons andulgafirdygenans s tliér -ed. ithe addsdeanyingtoai et )t [rap be omitted.

[¥§&)] OSin u§he Eh?egl}Q@iSo% gf ftfngrﬁ'ﬁ@&ra%llg@%lmpléflggnlolag and the
expressed by the tollowng equation: d s / Vsd
di 0368 tilaft il df fhe filpctyetiorietepie ng oht kY Cé?ﬁﬁ‘?ﬁrpab@ce each other,

E‘%(%]gré?!)) \éém Be, Jnydl%léé %@dayn E‘§& atZ@c) can al so be expressed
|

an approxi mate nanner by the followi ng equation:
(PA&] =Tifeys dBeVegislAte puVsIpOB84]wikhotiedeeshathathe

vol tage_anpl jtu es not fluctuate greatly
(fl uctgast es I%/(/lf“lst %%ngfhe rating 109, an approxi nation

can beKIradeKIt/Nat the 15 effective systemvoltage Vsd
chSBEALLY ARy Lcdigsrated vol tage amplitude

[0062] Approximations are made here. The phase difference signal ¢s with
respect to the control reference phase § is given by the following equation:

¢s = tan"'(Vsq/Vsd)

If PLL is in action, it can be considered in a steady state that Vsqg
= 0. Thus, the phase difference signal ¢s can be expressed by the following
equation:

¢s = Vsq/Vsd
[0063] If PLL is in action, the voltage amplitude signal [Vs|, in a steady

state, can also be expressed in an approximate manner by the following equation:

[Vs| = (Vsd?+Vsqg?®)Y? = vsd
[0064] Provided that the voltage amplitude does not fluctuate greatly

(fluctuates within the rating = 10%), an approximation can be made that the
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V1*. Thus, the phase difference signal 4's can be
approximated at 4's - Vsg/V1* Based on this equation,
detection of OGs and the rated voltage anplitude M *
in Fig. 2(d) can be replaced by the dq transformation
of the systemvoltage Vs using the control reference
phase 6 . As noted here, Fig. 2 (d) can approxi mate
Fig. 1, and both are nearly equival ent. Description of
tifecNiysesvsten [VODEBE VsdPoweraslyséenl 2 Cia catidd boleal€lamplitude
Q Di.stribution sys 1 Di spersed ener ati on
D antTgus ?}F_ogg SeZé %sg%nce §f%?l?%icﬁﬁ e fPREE*IBAfed at
Sel f - supper veauy1+control unit, 22 Interconnected

B%ggci roglthtinlth 23 Change-over vvltch 24 Current
ESRT P81 TR T DR PG RO AR &fof S 276 BSwWeT S8 ot} 6 APl ude V1
iBi Figct 2 eUr ¢a@nbe chargicAcpy i tig t28n:@d>l%ﬁmbndﬁ:’t e6d 9YstedWoltage
v Vol t age detector, 30 Current detector,
3 EP AL SSOP g L e L BT RGP ARS § | ﬁﬂ“%ﬁ%&ﬁ@wc@:‘gc8ﬁ‘?/)e?at“|arﬁ’§r°’<lmate
miqi t1, it bbuctuatkony datieeldoig unit, 43 Integrator,
44 Vol tage anplitude detecting unit, 45 Fluctuation
det ect PRTIRT" %6 *PF SBT3 onal corrputl ng unit, 50 PLL
[CoasqUi t Powdr (s yd@erd, rﬁ@ﬁfe@ltﬂ'ﬁfeak@i, 105 sBU D a6H %fstex@zll gl%persed
Current control unit, 65 dg inverse transforner, 200
IR PELTOPYET N £t r A Smﬁetm stabiliggng Parsor H figlL £ -supporting
coitirby ur02 22H&6§é@5b%d¢%ﬁ§&ﬁ'tﬂgt up Ehan%ge’over switch, 24 Current
Proportional conputing unit, 204 'Fl uct uati on
SYETBELMHY P nopys a o Fér RIEBR APRYSE AL 7 B 1ASE (Cur 206 charging
urB.Ltl,- £d EGihdnt RREDIVi Qﬁrvoltaégajeﬁ:)gg{&rtf‘s(p%al"reqltl'@etector, 40
i ntegral conputing unit Adder, 210 Integrator, Vs
2RPSEETS VY ATV dnEF £ éétﬁ"r\?éuesVSt@rW%@Wag@ltVs‘]@ Fluctuation
dét@@éf@cﬁrﬁl\ée @Shgeﬂj‘r\é%rt a@f—\’Volpag% ?ﬂﬁﬁ§§u0@l fder ENCunit, 45
signal, A ws Frequency difference, w s* Reference
“éﬂﬁg‘tﬁ%f’n FEGFEEHCPILO 4@0%10%11*“-1@@%?@%@1%93@, $¢ @LH circuit,
6Fdd echk¥&nme) EENE3 sQmBOd,, le& etq cU,l&%fc %ﬁlfo\i%nﬁw %@Qéminverse
comuand, % Gate si gnal. 16 Cdainms [Claiml1ll A sys
LI @P SIS P S P aeld- éépa?rrémgd@@tml andfi-s2¢l pattrerstoysingmnit, 202
Fltl@tua\ﬁ't]brcHe@acgb%ogﬁﬁ_edﬂg}e%gldlgﬂalpL%t?’ﬂﬂul@ltl o?Oql };dl tuation
connected, the system stabilizing device havinga
deé%‘thlPélunﬁ‘bd%O5f Brorostelope s gpppottiagpity ¥A6 Phheicorntr @07 Divider,
206’&4%@&&8&1%% HL%I;erLSc&nJuE%“mQy éUE) ﬁdd%).lStZ%BnIntegrator, Vs
voltage of the distribution systemTfluctuate
SYEEfpEHSaee ofF B feani vectisyen pelmtges Upp lrn@tfect:oret $ystem voltage,
sdbr?é i AukL i and a
¢ s|et uge %E c%%%nga II]stE‘ecrons VO lfenqédl%ef e edl s? r FBLFRREE angular
frsq}@pem fol dettwal esfeconpertsat GELfJ Bf L@t @ACUE B L POMWREND, Terq
1nSMRBLIRA L QLD kSt | PuLion n%yaslt.em i's made, the

system stabi |l izing dévice conprising: a
sel f-supporting control unit which, in accordance with

a fluctuation
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in the frequency of the systemvoltage, outputs an
effective current command for suppressing the
fluctuation in the frequency, and in accordance with a
fluctuation in the voltage anplitude of the system

vol tage, outputs an ineffective current conmand for
suppressing the fluctuation in the voltage anplitude;
and a power converter which perforns a converting
action and an inverting actigimsin accordance with a
gate signal obtained based on the effective current
command and the ineffective current command, the

2ehfr SUPRA st &Y s€aH1h 01 nguadti cbQirbgiceanposedl sef ibudiddgsystem to
transformer which perforns dq transformati on of the
Wbyt enfErE %F‘g’egerteéabiﬂ“p&{anénar@f f JOPT VE SsTETEMSFol t age

and anchdefdierting: sHsh et vehtAA8a candrbl 8éad doWe tdBt-k@porting
detecting unit which is conposed of a filter having
IYRf B RPFEAL BOfSr BRATEr P BRI fATPEEIGY dtfr 2| sygtem voltage of

tgggﬁ%tlgﬁél%tnls%ét&ngl&&h%s coﬁpé(nshl@;olﬂagdr% g&qp@EMr supplied
of the effective systemvoltage; a first proportional

tedmpLAiishE i en WHITER FRuRedep| dndsas ReVofl Fegst aEliibype of the system

vgmg Q% @I‘xe QIstter?utqgg g§§ée}6%l§é{:§£€e@ \églln;;ealggt:p% fBr g@laglzttlge power
output the ineffective current command; a second

shri¢edici Bre Geitgewtﬁg’nuWSFef\mlschdﬁs corrposed of a
filter ﬂﬁ%&%rt\ lIéll;l tdegggee Lo Gharacteristics

wi t hout havi ng d| eren characteristics and
det ect 3 salff- Isulem;ratmqnwn@mfﬁp@mén@l@f, rhecdopeédrice ot flve fluctuation

1§¥:§£ qu(Pul I{rml £ eag}%t@m %9 er Q térpgg'}fec‘éggg)yﬁﬂ gt command

uni t pI i'es the uctuati on conponent o
f@heupmfséewt ke f3ystuenianolt age ﬂ;yq‘aangal rendoiroatgurtiartdgewith a
ffuct Ctﬂoggn the Vol%g eagn%o\” Egaf (;Lgrlmlg%)%t Io%}{g'\}t%q}l ineffective

sta i'zing devic 4 di st on syst
cmneniv\,hbmna f@hr@pepmmg@nleer aluo@natploantn tawdvoat‘hqmdnpamade, and

connect SdWe té]oevgytsétrerp ét abl gorr%sl; Q%ogx?evrltgg Qtylon%ng n inverting
COﬂth&i 58 fnora se f1L p porting run, %ﬁe cont a]

acmde ibecngrdsuchvithad gas aghaleqml@mcsd oised osxylsrta@mfectlve current

yoltadge of the distribution, System fluctuates,
conpensat i on for an active power Supplied to t he
di strithat $euf- sg@bemngscmdel, uantd basng cymidsag £ :

arrpl It U etr%f S]t.‘ r?ne?)»//g c%mer (9' t %% ansftorn?atqt)rslto ItPu em voltage
syst em G’i ensa fror a reactive po

tcs upyHuit egh teofetdtevejlssrtstenbubluage wstamnsffmfad:eze sdseen voltage;
system tSt aplf.ltu élltggtz,n r\KRré %l}]lrg: is com of a filter having
sel f - support i ng con i'i Accordance W th

dl&féﬂelncianatmaamternstm irroemrenwdef lhi’ﬂ@hsmems\t@d:st agedetects

R %ﬁ\é&uts an effectlv?héur rent comrand %asuppr essi ng

PSP UETPSRST GGENEYSYSARY A % C¢or dance

W th & first proportional computing unit which multlplles the fluctuation
component of the effective system voltage by a gain to output the ineffective

current command;

a second fluctuation.detecting unit which is composed of a filter having
only first-order lag characteristics without having differential

characteristics and detects a fluctuation component of the ineffective system

voltage; and

a second proportional computing unit which multiplies the fluctuation
component of the ineffective system voltage by a gain to output the effective
current command.
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fluctuation in the voltage anplitude of the system

vol tage, outputs an ineffective current command for
suppressing the fluctuation in the voltage anplitude;

and a power converter which perforns a converting

action and an inverting action in accordance with a

gate signal obtained based on the effective current

conmand and the ineffective current command, wherein

tteisned f -5 Pt 101 COAThE Qleviled br@xﬂﬁédeﬁ OUlistribution system to
conput ations usin conputing progranms in such a

Herfe?f |sPE5=? pgé%“g’éartrh"% p&SFr‘bli‘f‘gﬁ gﬂa‘? gFe connected,

dg- t r anafesy Bt i thb el iSY 8 @ ¥Oh4vag@a Eht r 8B RE AbN@s@R -supporting
effective systemvoltage and an ineffective system

V814t BiRfe contdabwee tHad #F%@F%éss?ﬂéﬁe\?ﬁ}’ todgfe SypFem voltage of

fid & 5D i WRIsG b dnMQkVeS o8, dbddcatantohab - GANRUL AL bAR: supplied
and a first-order lag conputation, to determ ne a

£4 (1bE GaEHORUEGRPOITERT 16fathe A8 fa8ct "PREaSPsIBN VR tafgehe systen

@ma{,@ss hesaiRer fik sy ¢ ONPULRLLQA, EokpeRU RN AgedREve pover
fluctuation conponent of the ef fective system voltage

praighitn the detsrrrtaen tsiiatdmes fmeded ve current

Commndcheamtéﬁab;tgshlwsg Idggfa‘ees&ap\f@sﬁaést em vol tage to
filtering, which 1nvolves first-order |ag

corrput ot s sqmod@wnerqwh@lamﬁr ukidratinciscevtgponehth ofluctuation
ghe fpg egg o¥ q:hgys%tsg{%/¥914agge’ou?;th fale Lpt%létﬂr%r ct,lﬁrrgxlxtacommand

conpu at or multiplying “the ctuation conponent
fzofr $¢r@rﬁmﬁﬁml Veigystiem yokhadeedienagaiand tip accordance with a

guaq;llon in ghlg% éafg%%&iﬁﬁ%ugéjg{&%tsyggmmgage}§utputs anineffective

current command for suppressing the fluctuation in the voltage amplitude; and

a power converter which performs a converting action and an inverting
action in accordance with a gate signal obtained based on the effective current
command and the ineffective current command,

wherein the self-supporting controlunit carriesout computationsusing
computing programs in such a manner as to:

perform a computation for dg-transforming the system voltage to
determine an effective system voltage and an ineffective system voltage;

subject the effective system voltage to filtering, which involves a
differential computation and a first-order lag computation, to determine a
fluctuation component of the effective system voltage, and further perform a
computation for multiplying the fluctuation component of the effective system
voltage by a gain to determine the ineffective current command; and

subject the ineffective system voltage to filtering, which involves
a first-order lag computation, to determine a fluctuation component of the
ineffective system voltage, and further perform a computation for multiplying
the fluctuation component of the ineffective systemvoltagebyagaintodetermine

the effective current command.

18



