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energosistemisaTvis cifruli regulatorebi

konstantine kamkamiZe, Tamar gabaSvili

saqarTvelos teqnikuri universiteti

reziume

warmodgenilia eleqtrul qselebs Soris datvirTvis ganawilebis sqema, romelic

Sedgeba ori damoukidebeli konturisagan. sareguliro parametri warmodgenilia qselis

mocemuli sixSiris gadaxrisa da gadacemuli simZlavris gadaxris saxiT. zemoqmedeba

xorcieldeba im qselis agregatebze, romelSic moxdeba datvirTvis cvlileba. TiToeul

energosistemaSi naCvenebia cifruli regulatorebis struqturuli sqema, sadac mravali

analoguri regulatori unda iyos Canacvlebuli mikroprocesorebiT. upiratesoba

miniWebuli aqvs mravalkonturian mikroprocesorul marTvas. TiToeul konturSi

gaTvaliswinebulia ocdarva algoriTmi. gamosasvlelze dayenebul unda iqnas specialuri

cifro-analoguri gardamqmneli.

sakvanZo sityvebi: turbin-generatori. pnevmaturi erTkonturiani regulatorebi.

programirebadi mikrokontrolerebi. mikroprocesori. algoriTmi. kristali. registri.

1. Sesavali

energosistemisaTvis cifrul regulators  warmoadgens cifruli pi

regulatori. am regulatorSi gamomuSavdeba integraluri da proporcionaluri

mdgenelebi cifrul formaSi, romlebic Semdeg gardaiqmnebian analogur formaSi.

cifruli regulatori gankuTvnilia calkeul qselebSi datvirTvebis ganawilebisaTvis,

romlebic Sedian  erTian energosistemaSi.  regulatoris muSaobis sizuste Seadgens

0.002%.

2. ZiriTadi nawili

or eleqtrul qsels Soris datvirTvebis ganawilebis regulirebis sistemis

stuqturuli sqema mocemulia 1-el naxazze.

nax.1. or qsels Soris datvirTvis ganawilebis

regulirebis sistema
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pirobiTad TiToeuli qseli warmodgenilia ramodenime turbin-generatoris da

energiis eqvivalenturi momxmareblis saxiT. pirvel qsels miekuTvneba turbin-

generatorebi g11, g21 da g31, eleqtorenergiis momxmarebeli p1 da cifruli regulatori

cr1. meore qsels miekuTvneba turbin-generatorebi, g12, g22, eleqtorenergiis

momxmarebeli p2 da cifruli regulatori cr2. am qselebis gamaerTianebel xazze

mocemulia mowyobiloba sm, romelic zomavs erTi qselidan meoreSi gadacemul

simZlavres. 1-el naxazze mocemulia regulirebis sistema, romelic Sedgeba regulirebis

ori damoukidebeli konturisagan.  es konturebi miekuTvneba orive qsels. TiToeul

maTganSi regulirebadi sidide – rTuli parametri X, romelic Sedgeba qselis mocemuli

sixSiris gadaxris sididisa da gadacemuli simZlavris gadaxrisagan, romelic

warmodgenilia Semdegi formuliT: = + (1)

sadac – mocemuli proporciulobis koeficientia. mTeli energo sistemis dinamikidan

gamomdinare es rTuli elementi mudmivad unda iyos nulTan miaxloebuli. Ees

xorcieldeba cifruli regulatoris daxmarebiT.  cr1 da cr2 cifruli regulatorebis

Sesasvlelebze miewodeba sixSire  da gadasacemi simZlavre. Aam sidideebisa da

regulatorebSi mocemuli sixSirisa da  simZlavris sidideebiT ganisazRvreba da

gadaxrebis mniSvnelobebi. da niSnebis Sedarebisas dgindeba im qselidan, romelSi

moxda datvirTvis cvlileba. qselSi gamoyenebul cifrul regulatorSi, datvirTvis

cvlilebisas, gamomuSavdeba Sesabamisi signali (regulirebadi zemoqmedeba). regulirebadi

zemoqmedeba daerTvis im qselis turbin-generatorebs, romelSic moxda datvirTvis

cvlileba. TiToeul eleqtorosadgurSi SeiZleba iyos gamoyenebuli cifruli

regulirebisaTvis teqnologiurad programirebadi mikrokontrolerebi.

teqnologiuri procesebis regulirebis sistemebSi gamoyenebuli 10-50 Cveulebrivi

analoguri regulatorebi, SeiZleba  Seicvalos M Tavisi funqcionaluri da

algoriTmuli SesaZleblobebis mqone mikrokontrolerebiT. Tanamedrove marTvis

sistemebSi, ierarqiis qveda doneebze teqnologiebis marTvisaTvis gamoiyeneba analoguri

eleqtruli an pnevmaturi erTkonturiani regulatorebi. aseTi regulatorebis

mwyobridan gamosvlisas, rogorc wesi wydeba muSaoba marTvis mxolod erT konturSi,

rasac mwyobridan ar gamoyavs mTeli sistema da is ganagrZobs muSaobas. Aamitom marTvis

saimedoobis uzrunvelyofisaTvis SeiZleba iyos, gamoyenebuli erTkonturiani marTvis

principi (nax.2).

magram amJamad erTkonturiani mikroprocesoruli marTvis magier organizebulia

mravalkonturiani mikroprocesoruli marTva, romlis drosac erTi kontroleri marTavs

ramdenime konturs da mikrokontroleris Rirebuleba nawildeba ramdenime konturze.

Tumca, rom ar Semcirdes marTvis saimedooba, aucilebelia gaviTvaliswinoT  sarezervo

mikrokontroleri an gadasvla xeliT marTvaze.

TiToeuli kontroleri marTavs teqnologiuri procesis rva konturs (rodesac,

sul 32 marTvadi parametria). regulatoris nebismieri 8 parametris dayenebis

cvilebisas  sruldeba konturebis lokaluri marTva da erTdroulad  myardeba  kavSiri

marTvis centrTan.
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Nnax.2. mikroprocesoruli marTvis sistemis struqturuli sqema

Mmp –es programaSi (konroleris ПЗУ tevadoba aris 120 kb) Cadebulia

konturebis regulirebis 28 algoriTmi, romlebic sxvadasxva kombinaciebSi marTvis

rTul sqemebs qmnian. Kkonturebis marTvis saWiro  algoriTmis SerCeva xdeba momuSave

operatoris mier, monacemebis Setanis pultze arsebuli Rilakebis saSualebiT.

regulirebis wesi SeiZleba Seicvalos kontorlerebis muSaobis dros. rva konturis

avtomaturi marTvis dakargva ar iwvevs procesis SeCerebas, magram Sromatevadia

momsaxure personalisaTvis.

xeliT marTvisas muSaobis gasamartiveblad da klapanebTan rva gamosasvlelidan

TiToeulisaTvis erTze meti konturis erTdrouli mtyunebis SesaZleblobis

gamosaricxad gaTvaliswinebulia mexsierebis  calkeuli registri da cifro-analoguri

gardamqmneli. am mizniT SemuSavebulia specialuri “bis”, romelic kristalSi Seicavs 10

Tanriga registrs, romelic inaxavs marTvis signalis cifrul eqvivalents, is miewodeba

klapans da farTo-impulsur cifro-analogur gardamqmnels, romelic gardaqmnis

registrSi myof marTvis signalis cifrul mniSvelobas mudmivi denis analogur

signalSi 4-20 ma.
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3. daskvna

mikroprocesoruli marTvis sistemebi amJamad inergeba teqnologiuri procesebis

marTvis sqemebSi. erT mikroprocesors aqvs saSualeba Secvalos ramodenime analoguri

regulatori. kerZod, energosistemebSi mikroprocesoruli marTva gamoiyeneba sixSiris da

simZlavris regulirebis sistemebSi. statiaSi aRwerilia or eleqtrul qsels Soris

datvirTvis ganawilebis principi. gamoyenebuli cifruli regulatoris rolSi SeiZleba

CarTul iyos mikroprocesorebi. agreTve naCvenebia  TiToeul eleqtrosadgurSi

programirebuli mikroprocesorebis gamoyenebis sqema.
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DIGITAL CONTROLLERS FOR POWER SYSTEM
Kamkamidze Konstantin, Gabashvili Tamar
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Summary

Article focuses on the application of digital controllers in power systems. The diagram of
distribution of capacities between power stations is shown, which consists of two independent
circuits. Process of regulation is provided as a deviation of the given frequency and the transferred
capacity. Exposure is carried out on aggregates of that system where capacity change. For each power
supply system   is shown the  block diagram where many analog regulators should be replaced by
microprocessors.  The advantage is given to multi-circuit control. Each circuit provides twenty-
eight algorithms. A special digital-analog converter should be established on the outlet.

ЦИФРОВЫЕ РЕГУЛЯТОРЫ ДЛЯ ЭНЕРГОСИСТЕМЫ
Камкамидзе  К.,  Габашвили  Т.

Грузинский  Технический  Университет
Резюме

Стастья посвещена вопросу применения цифровых регуляторов в энергосистемах.
Показана схема распределения мошностей между электростанциами, которая состаит из двух
независемых контуров. Процесс регулирования представлен как отклонение заданной частоты
и передаваемой мошности. Воздействие осуществляется на агрегаты той системы, где
произашло изменение мошности. Для каждой энергосистемы  показана структурная схема, где
многие аналоговые регуляторы должны быть заменены микропроцессорами. Преимущество
дано многоконтурному управлению. В каждом контуре предусторнено  двадцать восемь
алгоритмов. На выходе должен быть установлен специальный цифроаналоговый
преобразователь.


