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atomuri da Tbo-eleqtrosadgurebis sainformacio-sazomi

kompleqsis arqiteqturis damuSaveba

jemal grigalaSvili

saqarTvelos teqnikuri universiteti

reziume

damuSavebulia drois realur masStabSi momuSave orarxiani, rezervirebuli sainformacio-

sazomi kompleqsis modeli teqnologiuri procesebis marTvis avtomatizibul sistemebSi

gamosayeneblad. aRwerilia modelis mowyobilobebis Semadgenloba da daniSnuleba, teqnikuri

maxasiaTeblebi da saeqspluatacio pirobebi, saimedoobis maxasiaTeblebi da programuli

saSualebebi.

sakvanZo sityvebi: sainformacio kompleqsis modeli. marTvis avtomatizebuli sistema.

analoguri da diskretuli gadamwodebi. informaciis pirveladi damuSaveba. rezervireba.

saimedooba.

1. Sesavali

sainformacio-sazomi kompleqsi M-60 modeli warmoadgens gamzomi da gamoTvliTi teqnikis

agregatuli saSualebebis nakrebs da igi samarTavi obieqtis avtomatikisa da telemeqanikis

saSualebebTan erTad Seadgens marTvis avtomatizirebuli sistemebis teqnikur bazas. M-60 models

aqvs moqnili sistema unificirebuli blokebiTa da kavSirurTierTobebiT, rac SesaZleblobas

gvaZlevs avawyoT proeqtirebis gziT rogorc erTdoniani, aseve mravaldoniani kompleqsebi:

sainformacio (procesoris gareSe); sainformacio-gamoTvliTi (procesoriT).

M-60 modelis agebis agregatuli principi SesaZleblobas gvaZlevs vcvaloT kompleqsis

struqtura da mwarmoebloba gadasamuSavebeli informaciis moculobidan gamomdinare. procesoris

gareSe variantSi modeli, informaciis SegrovebasTan erTad, asrulebs Semdeg funqciebs:

informaciis  pirvelad damuSavebas (gardamsaxebidan Semosuli informaciis filtracias,

normalizacias, gawrfivebas, masStabirebas), normidan gadaxrili parametrebis signalizacias da

registracias, teqnologiuri parametrebis operatiul wardgenas rogorc cifruli, aseve

analogiuri da grafikuli formebiT, rac M-60 modelis erTerTi mniSvnelovani ganmasxvavebeli

Tvisebaa. modelis igive Tviseba SesaZleblobas gvaZlevs ukeT gamoviyenoT aparatura procesorTan

muSaobis drosac, radgan am SemTxvevaSi manqanuri dro ixarjeba ZiriTadaT informaciis meorad

damuSavebaze. modelSi gaTvaliswinebulia programuli, informaciuli da konstruqciuli

Tavsebadoba IBM-tipis kompiuterebTan. modelSi farTod gamoiyeneba gansakuTrebiT mniSvnelovani

operaciebis rezervirebis principi da agreTve gadasamuSavebeli informaciis utyuarobis

kontroli. Sesasvleli sainformacio arxebi urTierTgadacvladia. Eierarxiis calkeuli romelime

safexuris, an arxis gamorTva, an mtyuneba ar aisaxeba kompleqsis Sromisunarianobaze. momwodebeli

uzrunvelyofs teqnikur daxmarebas da agreTve personalis swavlebasa koncultaciebs modelis

eqspluataciis sakiTxebis mimarT.

2. M-60 modelis daniSnuleba da gamoyenebis sfero

M-60 modelis daniSnulebaa realur droSi momuSave teqnologiuri procesebis marTvis

avtomatizebuli sistemebis sainformacio da sainformacio-gamomTvleli kompleqsebis

dakompleqteba proeqtirebis gziT. modeli Sesrulebulia mikroeleqtronuli teqnikis

elementebze, aqvs ganviTrebuli da moqnili kavSirebis sistema, rogorc masSi Semaval

mowyobilobebs Soris, agreTve marTvis obieqtTan da momsaxure personalTan mimarTebaSi, rac

uzrunvelyofs modelis gamoyenebis sakmaod frTo SesaZleblobebs kompanovkis sxvadasxva

variantebisa da muSaobis reJimebis gaTvaliswinebiT. igi axdens analoguri da diskretuli

gardamsaxebidan Semosuli informaciis Sekrebasa da gadamuSavebas, am informaciis Seyvanas

gamomTvlel kompleqsSi, agreTve teqnologiuri parametrebis wardgenas operator-teqnologisadmi,

maTi normebidan gadaxris signalizacias da Semavali sidideebis registracias.

M-60 modeli gamoiyeneba sxvdasxva sistemebis dakompleqtebisTvis, kerZod: lokaluri

sainformacio-gamzomi kompleqsebi; teqnologiuri parametrebis centralizebuli kontrolisa da

registraciis avtonomiuri (procesoris gareSe) sistemebi; teqnologiuri procesebis

kontrolirebisa da warmoebis teqniko-ekonomiuri da sxva maCveneblebis (gamomTvlel kompleqsTan

erTad) gaangariSebis sainformacio-gamomTvleli kompleqsebi.



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 1(10), 2011

385

M-60 modeli damuSavebulia ZiriTadaT mZlavri Tbo da atomuri energoblokebis marTvis

avtomatizebuli sistemebis SemadgenlobaSi samuSaod, romlebic xasiaTdeba Semavali signalebis

didi raodenobiTa da informaciis wardgenis saSualebebis mravalferovnebiT. sxvadasxva

konfiguraciis M-60 modelma SeiZleba gamoyeneba hpovos: qimiur, navTobqimiur, gazis,

metalurgiul, metaldamamuSavebel, samTamadno, xelsawyoTSeneblobis, celuloza-qaRaldis da

mrewvelobis sxva dargebSi; samecniero-kvleviT dawesebulebebSi, romlebic dakavebuli arian

Teoriuli problemebiT fizikis, qimiis, biologiis, hidrodinamikis da sxva dargebSi; sxvadasxva

sacdel poligonebze; medicinaSi, kavSirgabmulobaSi da sxv.

3. kompleqsis mowyobilobebis Semadgenloba da

daniSnuleba

M-60 modelis SemadgenlobaSi Sedis Semdegi mowyobilobebi (nax.1):

 komutaciis, normalizaciis da gardaqmnis mowyobiloba (kngm), romlis daniSnulebaa

analogiuri gardamsaxebidan Semosuli informaciis komutacia, normalizacia, filtracia,

analogur-cifruli gardaqmna da orobiTi informaciis gadacema or sxvadasxva arxSi

prioritetuli principiT momsaxurebiT. gaTvaliswinebulia gardamsaxebidan Semosuli signalebis

damoukidebeli komutacia da maTi gadacema analogur maCveneblian xelsawyoebze;

 diskretul gardamsaxTa komutaciis mowyobiloba (dgkm), romlis daniSnulebaa diskretuli

gardamsaxebidan Semosuli signalebis

komutacia da informaciis miwodeba

momTxovnel mowyobilobze, maTgan

SetyobinebaTa Semosvlis rigiTobis

mixedviT;

 informaciuli kompleqsis marTvis

mowyobiloba (ikmm), romlis daniSnulebaa

M-60-is mowyobilobebs Soris monacemTa

gacvla da agreTve analogiuri

gardamsaxebidan miRebuli araxazovani

maxasiaTeblebis gawrfiveba da

masStabireba. Mmomxmarebel

mowyobilobebisagan miRebuli moTxovnebis

momsaxureba xdeba prioritetuli

principiT da cikluri skanirebiT;

 kavSiris mowyobilobis (km)

daniSnulebaa gamomTvlel manqanasa da M-

60-is mowyobilobebs Soris monacemTa

gacvlis organizacia;

 informaciuli kompleqsis pultis

(ikp) daniSnulebaa M-60-is mowyobilobebis funqcionaluri kontrolisa da diagnostirebis

amocanebis gadawyveta;

 M-60-is SemadgenlobaSi Sedis agreTve gadaxrebis gamomuSavebisa da maxsovrobis

mowyobiloba (ggmm), cifruli kontrolisa da grafikuli registraciis mowyobiloba (ckgrm),

misamarTebis wardgenis principiT mbeWdavi maregistrirebeli mowyobiloba (mwpmmm) da sxv.

4. teqnikuri maxasiTeblebi da eqspluataciis pirobebi

1. misaerTebeli analogiuri gardamsaxis maqsimaluri raodenoba – 3968.

analogiuri signalebi, romelTac aqvT mudmivi denis eleqtruli gamomavali signalebi,

miuerTdeba uSualod kngm-s, xolo gardamsaxebi, romelTa gamosasvleli signalebi cvladi denis

signalebia, SeerTdeba individualuri manormirebeli gardamsaxebis gavliT, romelTac Tavis mxriv

aqvs mudmivi denis unificirebuli gamomavali signalebi. gaTvaliswinebulia Sesasvleli signalebis

komutaciis ori saxeoba: kontaqturi (uRuzo rele) yvela tipis Sesasvleli signalebisaTvis da

ukontaqto, im gardamsaxebisaTvis, romelTac gamosasvlelze aqvs mudmivi denis unificirebuli

signalebi.

2. M-60 modelSi uzrunvelyofilia Semdegi tipis analogiuri gardamsaxebis damuSaveba:

Termoeleqtruli Termowyvilebi;
- graduireba XK: 0-200; 0-300; 0-400; 0-600; 0-800; 300-400; 200-3000;
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- graduireba XA: 0-400; 0-600; 0-800; 0-900; 0-1100; 0-13000;
- graduireba -1: 0-1300; 0-1600;
- winaaRmdegobis Termowyvilebi;
- grduireba 20: 0-300; 0-400; 0-5000;
- grduireba 21: 0-100; 0-150; 0-200; 0-300; 0-400; 0-500; 200-3000;

- reistatuli gadamwodebi winaRobebiT 90, 150, 300, 500 om;

- mudmivi denis  (0,45 ma) unificirebuli signalebis gardamsaxebloba;

- SeiZleba daitvirTos araumetes 2,5 om-ze.

3. erT dgkm-sTan mierTebuli diskretuli gdamwodebis raodenoba - 2048.

gadamwodebis tipebi – udeno `mSrali” kontaqti, an nebismieri gardamsaxi cifruli

gamosasvleliT, logikuri signlebis doneebiT: dabli done  +0,1 v, maRali done +24...+27 v-mde;

4. M-60-is modelidan analoguri gardamsaxebis dasaSvebi daSorebaa –500 m, xolo

diskretuli gardamsaxebisaTvis –1000 m.;

5. erT kngm - Tan mierTebuli anloguri maCvenebeli xelsawyos raodenobaa 24.;

6. uckg-erTan mierTebuli cifruli xelswyosa da grafikuli registratorebis maqsimaluri

raodenobaa 8;

7. ckgrm-Tan  mierTebul xelsawyoebze informaciis ganaxlebis periodia 2-3 w.;

8. mwpmmm-ze beWvdaze erTdroulad gatanili parametrebis maqsimaluri raodenobaa -24,

beWvdis siCqare – 10 niSani erT wamSi;

9. cifrul xelsawyoebze da beWvdaze gatanili informaciis Tanrigianobaa – 4 aTobiTi

Tanrigi;

10. erTi ggmm–dan kontrolirebadi parametrebi 512-mde;

11. erT kngm-sTan mierTebul momxmarebelTa (ckgrm, mwpmmm, pik) raodenobaa 12-mde;

12. erT ikmm -Tan merTebuli kngm -ebis raodenobaa 16-mde;

13. gamomTvlel kompleqsSi gardamsaxebidan informaciis Seyvanis saSualo siCqarea:

 analogiuri gadamwodebisaTvis jgufuri mikiTxvis SemTxvevaSi 1000 wertili wamSi;

 diskretuli gadamwodebisaTvis 8000 wertili wamSi.

14. modelis kveba xdeba cvladi denis qselidan ZabviT 220v  10%, sixSiriT 501hc.
15. erT mowyobilobaze modebuli saSualo moxmarebuli simZlavre 0,5 kv.

16. modelSi gaTvaliswinebulia analogiuri gadamwodebis gamosasvlelebis galvanuri

ganmxoloeba gamzom Sesasvlel wredebTan.

17. gamzomi arxebis ZiriTadi cdomilebis sistematiuri mdgenelisa (cg) da SemTxveviTi

mdgenelis saSualo kvadratiuli gadaxris g() dasaSvebi dayvanili mniSvnelobebis cvlilebTa

diapazonebi gadamwodis tipebis mixedviT tolia cg%(0,15  0,1) da g()%(0,1  0,15).

igive sidideebi damatebiTi cdomilebisaTvis tolia (cg%=g()%) = 50   damatebiTi

cdomilebebis gamomwvevi faqtorebia: temperaturis cvlileba yovel 10 celsiusisTvis, ganivi

xelSeSlebis zemoqmedeba, romelic aRZravs cvladi Zabvis dens 10v efeqturi mniSvnelobiT; grZivi

xelSeSlebis zemoqmedeba, romelic aRZravs 10v mudmivi an cvladi Zabvis dens, romelic

modebulia uknp-s Sesasvlel momWersa da kngm-s miwis saltes Soris;  mkvebavi Zabvis gadaxra

plius 22v da minus 33 v. sidideebidan.

18. M-60 modelis eqspluataciis normaluri pirobebi:

- garemomcveli haeris temperatura 205C;
- fardobiTi tenianoba 6515%;

- atmosferuli wneva 630  800 mm. sn. sv.

19. M-60 modeli SesaZleblobas iZleva imuSaos  garemomcveli haeris temperaturis minus

10-dan plius 50C-mde diapazonSi da fardobiTi tenianobis 90%-de mniSvnelobisas Tu

temperatura araumetes 30 C-ia.
20. M-60 modeli gadazidisTvis saWiro SefuTvaSi dauzianebad uZlebs:

- minus 50-dan plius 60C temperaturis zemoqmedebas;

- 95% fardobiT tenianobas 25C temperaturis zemoqmedebas;

- satransporto ryevebis zemoqmedebas aCqarebiT 30 m/w2 da dartymebis sixSiriT 80-

dan 120 jer wuTSi;

- 650  800 mm. sn. sv. atmosferuli wnevis zemoqmedebas.



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 1(10), 2011

387

21. M-60 modelis muSaobis reJimi uwyveti, dReRamuri. profilaktikuri momsaxurebis

perioduloba – ara nakleb 1-jer 3 Tvis ganmavlobaSi, xangrZlviobiT araumetes 3 saaTisa

TviToeuli.

22. mtyunebis SemTxvevaSi, romelic iwvevs nebismieri funqciis Sesrulebis darRvevas,

aRdgenis saSualo droa –araumetes 40 wuTisa.

23. mzadyofnis koeficienti yvela funqciis Sesrulebis mimarT 0,999.

24. samsaxuris saSualo dro 10 weli.

3. daskvna

Tbilisis samecniero sawarmoo gaerTianeba `elva”-s samecniero kvleviT institut

`Tasski”-Si damuSavebuli sainformacio-gamzomi kompleqsi M-60, romelic gamoiyeneboda atomuri

da Tbo eleqtrosadgurebis marTvis sainformacio-gamomTvlel sistema “URAN-2M”--is

SemadgenlobaSi, seriulad iwarmoeboda ssg `elva”-s mmarTvel gamomTvleli qarxnis mier da

danergili iyo yofili sabWoTa kavSirisa da eus-qveynebis mraval obieqtze, magaliTad:

novovoroneJis aes-is me-2 da me-3 energoblokebze; kolis aes-is 1,  me-2 da me-3 energoblokebze;

rovnos aes-is 1 da me-2 energoblokebze; kozloduis kolis aes-is 1,  me-2 da me-3

energoblokebze; bogunices aes-is 1,  me-2, me-3 da me-4 energoblokebze; dukovanis aes-is 1,  me-2,

me-3 da me-4 energoblokebze; moxovcis aes-is 1,  me-2, me-3 da me-4 energoblokebze; pakSis,

kalininis, balakovos, beloiarskis, iuJno-ukrainskis, zaporoJies, nordis aes-ebis TiTo

energoblokze.
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ARCHITECTURE DEVELOPMENT OF INFORMATION-MEASURING SYSTEM
FOR NUCLEAR AND THERMAL POWER PLANTS

Grigalashvili Jemal
GeorgianTechnical University

Summary
Developed a real-time, two-channel, redundant information-measuring complex model M-60, which is

a set of measuring aggregate and Computer Engineering, which together with the instruments and means of
automation and remote managed object composes technical base of automated control systems. The paper
provided a description of the model within the devices, their technical characteristics, reliability and software.

РАЗРАБОТКА АРХИТЕКТУРЫ ИНФОРМАЦИОННО-ИЗМЕРИТЕЛЬНОГО КОМПЛЕКСА
ДЛЯ АТОМНЫХ И ТЕПЛОВЫХ ЭЛЕКТРОСТАНЦИИ

Джемал Григалашвили
Грузинский Технический Университет

Резюме
Разработано работающий в реальном масштабе времены, двухканальный, резервированный

информационно-измерительный комплекс модель М-60, который представляет собой набор
агрегатных средств измерительной и вычислительной техники, который в совокупности с
приборами и средствами автоматики и телемеханики управляемого объекта состовляет
техническую базу автоматизированных систем управления. В работе представленно описание
входящих в модели устройств, их технические характеристики, показатели надежности и
программние средства.


