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Sinhrora generatora stabilites paaugstésana ar
lerosmes sprieguma regsanas metodi

Nikolay Gurovs Riga Technical UniversityRomans Petrichenk®iga Technical University

Kopsavilkums. Darba ir izpétiti sinhrona generatora
automatiska ierosmes regulatora tis darba stemas, izanaliti
aprekinu rezultati un ir izdarits regulatoru efektivitates
novertgjums. Veikta analize pec regulatora regukeSanas kamlu
ietekmes uzgeneratora parametriem. Ir paradits, ka ierosmes
sistemu var regulet ar dozeto signalu, izmantojot jaudas defiata
regulatoru.
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Elektrof@rvades inijas caurlaides $jas paaugstasana ir
viens no galvenajiem jadjumiem enegetika. Viens no

atrisimmjumiem ir ierosmes stips darfibas reguiSanas
ieveSana. AIR s. d. siha nozmigi palielinaja
energosigimas stabiléati un droSumu [2].

Tomer, energosigmas mod&Sanai biezi izmanto

standartus ierosmes s$istas regulatorus. als paémiens var
nozimigi ietekn®t uz apekina rezulitiem.

Darba nerkis ir Keguma HES (Daugavas krgikrasta)
ierosmes sistnas modeéSars un analizSars. Ka af jauna
principa ierosmes regulatora ieveSana &tfspna.

Darta ir aplukoti tris ierosmes sisinas modBg. Pirmais
modelis ir vienkrSots un dod vispéjo priekSstatu par
ierosmes regafanas procesiem.

Par ote modda kazi tiek paemta AIR-SDP1 stma, kura
ieteikta A. A. Jurganova, V. A. KoZevnikova agmat
»Sinhrora generatora ierosmes regéhna” (Ipp. 90). Par treSo
regulatoru paemts jaudas defita apekinaSanas bloks.

Il. PRMA MODELA ANALIZE

lerosmes sigtnas modeaSana un angde veikta aMatlab
Simulink programmas padzibu. Keguma ierosmes séshas
anaizei tiek paemts sinhrod generatora demonsBanas
modelis.

DemonstéSanas model ir pieskgts standarts sinhran
generatora ierosmes sprieguma regulators. Staneaosmes
regulators Saj modet tiek aizvietots ar §amiem. Pirma
ierosmes regulatora funkci@la stema parata 2. atéla.

Nakamais solis ir moda parametru iz&le, kurus izmanto
Keguma HES.

Pirmais uzdevums ir ierosmes 8iefs reguSanas kailu
ietekmes ptiSara uz sinhrod generatora pie dadiem
perturkicijas veidiem slodzes atgBana/piesigSana,
vienfazes un fisfazesissegums.

Pirmaj eksperimerit tiek izmantots tikai viens
regukSanas kails — sprieguma novigzuz generatora kopim
AU. Turpnikajos eksperimentosep kartas tiek piesigti
regukSanas kaali - AU™, Af,Af",Alf.

|
2]}
@

—1

N AN

1.att. — Rtama darba sbma, kurG — generators; X— generatora iekga

pretesiba; U; — spriegums ugeneratora kopgm; N — slodzes jauda uz

generatora kopam; P — jaudaihija L; X, — saitesihijas pretesba; U —
ierosmes spriegumissl. — inijasissegums
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2.att. — AIR s. d. vier#So@ darba sbma[1]

el | RN Pieskgti visi regukSanas
- PiekBhil regubsanas kaali: AU,
\‘Pi@%\gtie regukSanas kauili: AU, ;
| " Pitbiegfd regubsanas kaali: AU, AU,
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3.att. Spriegums ugeneratora kopim pie tisfazuisseguma 15. sekurtd Stiada vienkarSotais AIR
modelis.Isseguma ilgums ir 0.1 sek.
Attela paradtasgeneratora kopnes sprieguma rakskmes atkabas no piesgtiem kamliem AIR
regulatos.

Eksperimenta rezdlti rada, ka pie slodzes Tomer, sprieguma novirzes atrodas lpigana zors.
piesegSanas/atafjSanas pietiek ar vienu regshnas kailu  Vislabakais reguiSanas variants padas, kad visi reg@Sanas
AU. karali ir pieslegti.

Pie isskgumiem ierosmes sprieguma regulators ar vienu
regukSanas kailu AU ilgi atjauno spriegumu ugeneratora
koprem, pagdas sprieguma gwstibas.
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4.att. Spriegums ugeneratora kopm, generatora akta jauda, slodzesigis pie tisfazuisseguma 15.
sekund. Strada vienkarSotais AIR modelisisseguma ilgums ir 0.1 sek

5.26320-3:0.2508

- T | ]
0.0125+1 0.02425+1 s+100 0.0945+1 1 i

5.att. AIR-SDP1 darba sma
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6.att. Spriegums ugeneratora kop#m, generatora akia jauda, slodzes i&is pie tisfazuisseguma 15.
sekund. Strada AIR - SDP1 modelislsseguma ilgums ir 0.1 sek
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7.att. Spriegums ugzeneratora kop#m, generatora akya jauda, slodzes éis pie tisfazuisseguma 15.
sekund. Stiada defiata apekinasanas regulatorssskguma ilgums ir 0.1 sek
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8.att. Regulatoru izejas si@h AIR s. d. ierosmes spriegums, AIR-SDP1 ierosissegums, defita
aprekinasanas bloka iedarbes sifg 15 —§ sekund notiek tisfazuissegums.Isseguma ilgums ir 0.1 sek
[ll. OTRA MODELA ANALIZE IV. TRESA REGULATORA ANALIZE
Ka augsik mingts, otrais modelis ir uzivets pc AIR- Regulatora princips dibiis uz energosisinas jaudas
SDP1 funkcioalas stemas (5.att.). Sstema atbilstKeguma deficita apekinasanas. Dinamikas vigdojums ir:
ierosmes sigtas parametriem. Pidmmodda eksperimenta
rezulti tiek saidzimati ar otra modm rezulitiem pec 3 de_ b _p (1)
sekojoSiem kritrijiem - 1, Us, Af, Ug, Pg, 0. Sesi atéla ir >Sodt T El
redzams, ka regulatoru ierosmes spriegukreek ir atgirigas,
tomer generatora izejas parametri ir tuvi viensaoir Ta ka kur Js - inerces sumanais moments;
otra regulatora dafba tuviras realam AIR regulatoram, tad  ® — lenkiskaisatrums;
pienemsim to par dom#joso. Pt — jauda uz turimas \rpstas;

Pg — elektrisk jauda uzseneratora kopnes.
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Izmantot (1) vieadojumu generatora jaudas defia
aprkinaSanai nevar. Vieadojums (1) ir bilances tipa
vienadojums. Ka izriet no (1) pie jaudas bilancezkas stabils
reAims pie jebkuram igiskam atrumam o=2nf. Saj

reZma. TreSais regulators padod dbrs impulsus, tie
netuvirgjas pie AIR robeZparametriem. SHtinot generatora
izejas parametrus (att.4, 6, 7) varljecinaties, ka pdgjais
regulators stda taja pa® limen, ka pirmais un otrais

regulators. Var secith, ka treSo regulatoru var izmantot
sinhrora generatora ierosmes sistas reguiSanai.

gadjuma energosisima his sabalaria Pr=Pg, bet palika par
deficitu. Lai sasniegtu norfo reAmu f=f,m vajag palieliat
turbinas mehnisku jaudu par defita \ertibu.

Tre& modda dinamikas vieddojuma ipatriba ir @, ka
deficita apekinaSanai izmanto nevis esoSastibasPr un Pg,
bet apekinatas \ertibasPr ap, Un Pg apr, Kuras iegro turlnas
jaudas un slodzes elektriskjaudas frekvences atiiaas.

Tad defigta \ertibu var noteikt ar apkinu parametru
starpbu [3]:
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Regulators agkina defiata lielumu un do&i iedarbojas uz
ierosmes tinumu. 8. &th ir paradti visu tris regulatoru izejas
sigrali. Pie isskguma pirmie divi regulatori stda maksinala

Nikolay Gurov, Roman Petrichenko.The synchronous generator’s stability increase witkexciting voltage’s regulation method.

Problem of power supply system’s safety and qualityontrol has taken on special significance dudevelopment and complication of electropoweresyst
The effective decision of this problem is preveribgdieficient controllability with anticrush autoties existing devices in emergency conditions bseanf the
limited basic possibilities. The further developrmen anticrush control systems for new, better manprinciples’s and facilities’s creation is reged. The
synchronous generator excitation system'’s regulasi@n integral part in power supply system sitglslincrease questions.

The work consists of Kegum AES'’s synchronous generxcitation system’s two models’ formation.

In the work AES regulation channels in emergenay after emergency conditions, which are causediffigrent kinds of perturbation, is carried out. Bot
regulators give the chance to analyse stabilit¢effum’s HES synchronous generator. In the worlorsitlered the synchronous generator’s excitatieagure
regulation’s possibility by a regulator which detémates generator’'s calculated capacity of defmjeand measurly influences an excitation winding. &
result, is proved that the given regulation typeffsctive and is in the same rate as previous Adg8lators.

Huxkounaii I'ypos, Poman Ilerpnuenko. IloBbinenne ycToifunBOCTH CHHXPOHHOTO FeHEPaTOPa METOI0M Pery/IHPOBAHHUS HANPSKEHHsI BO30Y KICHHUS.

C pa3BHUTHEM U YCIOXKHEHHEM JJIEKTPOIHEPTeTUUCCKUX CUCTEM IpobiieMa HaJe)KHOCTH U KadecTBa YIIPaBICHHs YPHEPrOCUCTEMOIl Ipruodpena ocoboe 3Ha4eHNUe.
DddekTHBHOMY pPEIICHHIO 3TOH NPOOJIEMBI MPEMATCTBYET HEIOCTATOYHAS YIPABISCMOCTh B aBAPUHHBIX DPEXHMAaX CYIIECTBYIOIIMMH YCTPOHCTBAMH
[IPOTHBOABAPHIHON aBTOMATHKM M3-33 OTPAHMYCHHBIX NPUHLIHUMHAILHBIX BO3MOXHOCTEH. TpeOyercs QanbHeiiliee pasBUTHE CHCTEM IIPOTHBOABAPUITHOIO
YIpaBJICHHS B YacTH CO3JaHUs HOBBIX, OOJIEE COBEPILICHHBIX NMPHHIHIOB YIPABICHHUS M HOBBIX CPEICTB yHpaBiicHHs. PeryampoBKa CHCTEMBI BO3OYKACHHS
CHHXPOHHBIX T€HEPAaTOPOB SIBIACTCSI HEOTHEMIIEMOI! YaCThIO B BOIIPOCAX IIOBBIIICHUS YCTOIHYMBOCTU YHEPIOCHCTEMBL.

JlanHas paboTa BKJIIOYaeT B ce0s COCTaBIEHHE JABYX MOJENEH CHCTeMBI BO30OYKAEHUS CHHXpOHHOro rexeparopa Kerymckoit I'OC. B pabore mposeneHo
n3ydeHHE KaHAJOB peryianpoBannst APB mpu aBapuilHBIX M IIOC/ICAaBAapHIHBIX PEXHMaX, BBI3BAHHBIX Pa3HBIMH BHIaMu Bo3MmyuleHus. Oba peryasropa aroT
BO3MOXHOCTh IIPOAHAJIN3MPOBATh YCTOWYMBOCTH CHHXPOHHOro reneparopa Kerymckoit I'DC. B pabote paccmartpuBaeTcs BO3MOXHOCTB PETyJIHPOBKH
HaNpsHKEHUs BO30YXKACHHSA CHHXPOHHOTO TE€HEpPaTOpa PEryssTOpOM, KOTOPBIH BBIYHCISICT PACUCTHYIO BEIMYMHY Ae(HIMTa MOIIHOCTH TIeHepaTtopa M
JIO3MPOBAHO BO3JCHCTBYeT Ha OOMOTKY BO30YXAeHHs. B pesynbraTe MccienoBaHMil J0Ka3aHO, YTO JAHHBIA BHJ PEryIMPOBKM HE YCTYHAeT MPEIBIAYIIHM
perynsaTopam.
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