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mudmivi denis tiristoruli eleqtroamZravis dinamikuri  

maxasiaTeblebis Seswavla 
 

   1-l nax-ze warmodgenilia Zravas orkonturiani (siCqaris da Ruzis 

denis uaryofiTi ukukavSirebiT) tiristoruli eleqtroamZravis ricxviT 

parametrebiani struqturuli sqema, romelic Sedgenilia kompiuterze 

MATLAB–is programiT. sakvlev obieqtad aRebulia mudmivi denis damou-

kidebel aRgznebiani eleqtroZrava Semdegi nominaluri parametrebiT: 

kvt., v., a., br/wT. sqemaSi Sesabamisad gvaqvs 

Semdegi sidideebi:  aris Zravas gadacemis koeficienti; 

300=nomP 400=nomU 620=nomI

4,12=

1500=nomn

Rk 92,0=ek -

Zravas Siga e.m.-Zalis ukukavSiris koeficienti; 1,0=RT  wm –Zravas Ruzis 

wredis eleqtromagnituri drois mudmiva;  10=mT -wm amZravis eleqtromeqa-

nikuri drois mudmiva; 10=gk

111

-tiristoruli gardamsaxis gaZlierebis 

koeficienti; wm- tiristoruli gardamsaxis eqvivalenturi drois 

mudmiva; -denis ukukavSiris gadacemis koeficienti; wm- denis  

ukukavSirSi CarTuli filtris drois mudmiva. denis regulatoris para-

metrebi SerCeulia denis konturis obieqtis monacemebis safuZvelze e.w. 

,,modulis optimumis’’ Sesabamisad da tolia:  da wm-s. siCqaris 

regulatoris optimaluri parametrebi ki SerCeulia sistemis gare kon-

turis marTvis obieqtis manacemebiT da e.w. ,,simetriuli optimumis’’ 

Sesabamisad, isini tolia: 

01,0=tT

1,0=ιk 002,0=f2T

1,02 =4,02 =β τ

5,=β  da 18,01 =τ wm-s.        
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                                    nax. 1 
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   nax. 2,3 da 4-ze warmodgenilia amZravis siCqaris ( νΔ ) da Ruzis denis 

( ιΔ ) gardamavali procesebis mrudebi Sesabamisad: marTvis (davalebis) 

signalis, Zravas RerZze datvirTvis da qselis Zabvis erTeulovani nax-

tomisebri cvlilebisas.                        

                   
            nax.2                     nax.3                    nax.4 
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   sistemis regulirebis xarisxis ZiriTadi maCveneblebi Seadgens: gadam-

etregulireba %40=σ -s; siCqaris dinamikuri vardna Zravas RerZze datvir-

Tvis uecari modebisas 008,0=Δ dinν , xolo qselis Zabvis naxtomisebri cvl-

ilebisas Δ 012,0=dinν ; gardamavali procesis xangrZlivoba ki wm. 6,0=gt

   xarisxis miRebuli maCveneblebiT ganxiluli eleqtroamZravis dina-

mikuri reJimebis maxasiaTeblebi optimizebulad CaiTvleba. 
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laboratoriuli amocana N2 
 

damkvirvebelmowyobilobiani  tiristoruli eleqtroamZravis dinamikuri  
maxasiaTeblebis Seswavla 

 

   1-l nax -ze warmodgenilia damkvirvebel mowyobilobiani tiristo-ruli 

eleqtroamZravis sistemis kompiuteruli struqturuli sqema, roca denis 

regulatoris Sesavalze damatebiT CarTulia qselis Zabvis cvli-lebis 

makompensirebeli (invariantobis mizniT) dadebiTi rbili uku-kavSiri, 

parametrebiT:  da 025,00=k 1,00 =T wm.  

 

N                                  nax.1 
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                nax. 2                               nax.3 

   nax.2-ze warmodgenilia amZravis siCqaris ( νΔ ) da damkvirvebeli mow-

yobilobidan miRebuli  misi SefasebiTi ( ν(Δ ) sididis gardamavali pro-

cesebis mrudebi, Zravas RerZze datvirTvis uecari Secvlisas. damkvir-

vebeli mowyobilobis daxmarebiT denis regulatoris Sesavalze Car-

Tulia Zravas RerZze datvirTvis cvlilebis makompensirebeli dadebiTi 

ukukavSiri forsirebis tipis gadamcemi funqciiT ( , wm da 

wm-s. amZravis siCqaris dinamikuri vardna am SemTxvevaSi Seadgens 

1,00 =k 002,00 =T

02,01 =T

0=Δ din 0012,ν  ( 0006,0=Δ dinν( ), rac 5,5-jer naklebia siCqaris vardnaze analogiur 

reJimSi amZravis muSaobisas  invariantuli ukukavSiris gareSe.  

   nax.3-ze naCvenebia imave sidideebis procesebi qselis Zabvis uecari 

vardnisas.  invariantobiT Zravas siCqaris vardna Semcirebulia 6,6-jer 

Sesabamis sididesTan SedarebiT sistemaSi invariantobis gareSe. 
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laboratoriuli amocana N3 
 

drekadlilviani  tiristoruli eleqtroamZravis dinamikuri  
maxasiaTeblebis Seswavla 

 

   1-l nax-ze warmodgenilia mudmivi denis drekadlilviani tiristoru-

li eleqtroamZravis kompiuteruli struqturuli sqema, romelSic Ziri-         

 

                           nax. 1 

Tadi ukukavSirebis (siCqaris da denis mixedviT) garda, drekadi (gre-

xiTi) rxevebis Casaqrobad gamoyenebulia damatebiTi ukukavSiri amZravis 

siCqaris pirveli rigis warmoebulis Sesabamisi signalis mixedviT (e.w. 

rbili madiferencirebeli ukukavSiri). 
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                                 nax.2 

  2-e nax-ze moyvanilia drekadi amZravis optimizebuli gar-damavali 

procesis mrudebi (Zravasa da meqanizmis kuTxuri siCqa-reebis, agreTve 

drekadi momentisa) sistemis Sesavalze davalebis signalis naxtomisebri 

Secvlisas. Ggardamavali procesis xangrZ-livoba ar aRemateba 1 wams, 

gadametregulireba ki 30%-is farg-lebSia.  

   3-e nax -ze moyvanilia drekadi amZravis gardamavali procesis 

mrudebi, roca sistemaSi makoreqtirebeli rbili ukukavSiri Car-Tuli 

ar aris. am SemTxvevaSi mrudebi gviCveneben sistemaSi rxe-vebis 

gaZlierebas, rac dauSvebelia amZravTa normaluri funq-

cionirebisaTvis. 
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                                 nax.3 

   4-e nax-ze moyvanilia drekadi amZravis optimizebuli gardama-vali 

procesis mrudebi (Zravasa da meqanizmis siCqareebis, agreTve drekadi 

momentis) amZravis uecari (naxtomisebri datvirTvisas). am-Zravis siCqaris 

dinamikuri vardna ar aRemateba 0.17-s. gardamavali procesis 

xangrZlivoba ki igivea (1 wm).  

   5-e nax-ze moyvanilia ganxiluli drekadi amZravis gardamavali 

procesis mrudebi (Zravasa da meqanizmis siCqareebis, agreTve drekadi 

momentisa) qselis Zabvis naxtomisebri Secvlisas. am SemTxvevaSi amZravis 

Tvisobrivi maCveneblebi TiTqmis igivea, rogoric wina SemTxvevaSi.  
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                                  nax.4 

     

                                   nax.5 
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laboratoriuli amocana N4 

saerTo siCqaris regulatoriani orZraviani tiristoruli             

eleqtroamZravis gardamavali procesebis Seswavla 

 

   msoflios mowinave eleqtroteqnikuri firmebi (Siemens,  AEG-telefunken,           

Harland, FOIT da sxv.) mTel rig sawarmoo meqanizmebze, maT Soris sawnex 

danadgarebze (metalurgiul da qaRaldis mrewvelobaSi) praqtikaSi 

farTod nergaven orZraviani tiristoruli eleqtroamZravebis sistemebs 

sxvadasxva marTvis sqemebiT. 

   1-l nax -ze warmodgenilia firma Siemens-sa da AEG-telefunken-is  bazaze 

SemuSavebuli  orZraviani eleqtroamZravis Sesabamisi struqturuli sq-

ema, romelic Seicavs  erTi siCqaris regulators da individualur ti-

ristorul gardamsaxebs calkeuli ZravebisaTvis. struqturul sqemaSi 

amZravis calkeuli denuri konturebi warmodgenilia e.w. ,,modulis op-

timumiT” optimizebuli gadamcemi funqciiT. sqemaSi gaTvaliswinebulia 

meqanikuri lilvebis drekadi kavSirebi.  
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                                    Nnax.1 

 

   nax.2-ze moyvanilia orZraviani amZravis optimizebuli gardamavali 

procesis mrudebi (Zravebisa da meqanizmis kuTxuri siCqareebisa da ga-

damcemi lilvis drekadi momentisa) marTvis signalis naxtomisebri 

cvlilebisas.  
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 - 

                                   nax.2 

gardamavali procesis xangrZlivoba ar aRemateba 1 wm-s, gadametreguli-

reba ki 5%-is farglebSia. drekadi momentebis mrudebze SeimCneva odnav 

momatebuli rxevebi, ris gamoc ver vityviT, rom procesebi praqtikisaT-

vis iyos miuRebeli. miRebuli procesebis msvlelobisas sistemaSi gamo-

yenebulia rbili makoreqtirebeli ukukavSiri.  
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   me-3 naxazze warmodgenilia gardamavali procesis mrudebi koreqciis 

gareSe. am SemTxvevaSic sistemis muSaoba xasiaTdeba Zlieri rxevebiT. 

 

                                     nax.3 

   nax.4-ze moyvanilia orZraviani drekadi amZravis optimizebuli gar-

damavali procesis mrudebi (Zravebisa da meqanizmis siCqareebis, agreTve 

drekadi momentebis) amZravis uecari (naxtomisebri) datvirTvisas. amZra-

vis siCqaris dinamikuri vardna ar aRemateba 2X0.025=0.05-s. gardamavali 

procesis xangrZlivoba ki igivea (1 wm). Zravebs Soris datvirTvis pro-

porciuli ganawilebis mizniT sakmarisia denebis ukukavSirebis gadace-

mis koeficientebis toloba.   

 

                                    nax.4 
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   laboratoriuli amocana N5 

siCqaris individualur regulatorebiani orZraviani tiristoruli             

eleqtroamZravis gardamavali procesebis Seswavla 

 

   1-l nax. -ze warmodgenilia inglisuri firma HHarland-is  mier SemuSa-

ve-buli calkeuli ZravebisaTvis individualuri siCqaris regulatore-

biTa da tiristoruli gardamsaxebiani  orZraviani eleqtroamZravis Se-

sabamisi struqturuli sqema. struqturul sqemaSi amZravis calkeuli 

denuri konturebi warmodgenilia e.w. ,,modulis optimumiT” optimizebu-

li gadamcemi funqciebiT. 

 

                         N      nax.1 
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   gansaxilvel sqemaSi calkeuli ZravasaTvis drekadi meqanikuri lil-

vebiT gamowveuli grexiTi rxevebis Casaqrobad rbili ukukavSirebi 

SerCeulia Sesabamisad cal-calke. 

 

 

                                   nax.2 

   nax.2-ze warmodgenilia firma Harland-is amZravis optimizebuli gar-

damavali procesebis mrudebi (Zravebisa da meqanizmis siCqareebis, ag-

reTve drekadi momentebisa) marTvis signalis uecari cvlilebisas. 

procesebi SedarebiT gaWianurebulia (2-3 wm-mde) da odnav mometebuli 

rxevebiT.            

   nax.3-ze warmodgenilia igve amZravis optimizebuli gardamavali pro-

cesebis mrudebi (Zravebisa da meqanizmis siCqareebis, agreTve drekadi 

momentebis) datvirTvis naxtomisebri cvlilebisas. procesebi SedarebiT 

aqac gaWianurebulia (2-3 wamamde) , xolo siCqareTa dinamikuri vardnebi 

TiTqmis iseTivea, rogorc wina ganxiluli sqemisaTvis miviReT. 
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                                     nax.3 

   unda aRiniSnos, rom firma Harland-is (individualur reglatorebiani) 

amZravis sistemaSi Zravebs Soris datvirTvis proporciuli ganawileba 

sruldeba Tu calkeul pirdapir arxebs Soris CavrTavT jvaredin kav-

Sirs (kerZod,  Zravebis denebis Sedarebis   

Sedegad miRebuli signals, 0.1-is toli gadacemis koeficientiT, pirveli 

regulatoris Sesavalze).  
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laboratoriuli amocana N6 

ZabviT regulirebadi cvladi denis samfaza asinqronuli 

eleqtroamZravis gardamavali procesebis Seswavla 

 

   1-l nax -ze warmodgenilia ZabviT regulirebadi drekadi samfaza 

asinqronuli eleqtroamZravis kompiuteruli struqturuli sqema, rome-

lSic gamoyenebulia parametrebis ricxviTi mniSvnelobebi Semdegi nomi-

naluri monacemebis mqone Zravas Sesabamisad: kvt, 50=nomP 380=nomU v., 

a.,  br/wT .     67=nomI 1450=nomn

 

 
 

nax. 1 
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            nax.2 da 3-ze warmodgenilia sakvlevi amZravis gardamavali pro-

cesebis mrudebi marTvis signalisa da Zravas RerZze datvirTvis nax-

tomisebri Secvlisas. sistemis xarisxis maCveneblebi damakmayofilebe-

lia (sqemaSi CarTulia makoreqtirebeli rbili ukukavSiri).  

        
          nax.2                               nax.3 
 
   nax.4 -ze warmodgenilia sistemis gardamavali procesebi qselis Zab-

vis cvlilebisas:  

a) roca sqemaSi qselis Zabvis cvlilebis makompensire-beli ukukavSiri 

CarTuli ara gvaqvs (nax.4);  

b) roca sistemaSi gamoyenebulia makompensirebeli ukukavSiri (nax.5).  
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            nax.4                                       nax.5 
   efeqti TvalsaCinoa, Zravas siCqaris dinamikuri vardna kompensatoris 

gamoyenebiT Semcirebulia 10-jer da ufro metad. Ggarda amisa, aq ganxi-

lul sistemas axasiaTebs 2 wm-iani gardamavali procesebi. 

   nax.6-ze warmodgenilia ZabviT regulirebadi xistlilviani asinqro-

nuli eleqtroamZravis kompiuteruli sqema, xolo nax.7,8 da 9-ze  naCvene-

bia misi gardamavali procesebi.  
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nax. 6 
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              nax.7                                 nax.8 
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          nax.9                                       nax.10             

   invariantuli ukukavSiris CarTvis  CarTviT gardamavali procesebi 

rogorc datvirTvis, ise qselis Zabvis cvlilebisas mniSvnelovnad ga-

umjobesda (nax. 10-ze moyvanilia mrudebi mxolod datvirTvis cvlile-

bis SemTxvevisaTvis).    
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laboratoriuli amocana N7 

sixSiriT regulirebadi asinqronuli eleqtroamZravis dinamikuri 

maxasiaTeblebis Seswavla 

 

   1-l nax -ze warmodgenilia sixSiriT regulirebadi drekadlilviani 

asinqronuli eleqtroamZravis kompiuteruli struqturuli sqema, ro-

melSic drekadi rxevebis Casaqrobad agreTve gamoyenebulia Zravas siC-

qaris mixedviT rbili ukukavSiri.  

 

 
 
 

nax.1 
 

   sqemaze Zravas eleqtruli nawilis   parametrebia:  da 

wm; xolo amZravis eleqtromeqanikuri drois mudmiva A

5,12=Zk

25,0075,0=ZT =emT wm da 
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087,0=bδ ; lilvis drekadi Tvisebis gamomsaxveli drois mudmiva  

wm da meqanizmis meqanikuri drois mudmiva 

0004,0c =T

102 =T wm. siCqaris regulatori 

pi-tipisaa.  

            nax.2,3da 4-ze warmodgenilia sixSiruli amZravis gar-       

        

                       nax.2                                  nax.3     

  
        damavali procesebis mrudebi (Zravas da meqanizmis siCqareebis da dre-

kadi momentis) marTvis signalis, amZravis datvirTvis da qselis Zabvis 

naxtomisebri cvlilebisas. maT safuZvelze SeiZleba CavTvaloT, rom 

sistema opti-mizebulia: swrafqmedeba 1,5 wamis farglebSia, rxevebi 

minimaluria, amasTan gadametregulireba Seadgens 10%, xolo siCqaris 

dinamikuri  vardna ar aRemateba 0,008-s. 
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                   nax.4                                     nax.5     
 

     nax.5-ze naCvenebia sixSiruli asinqronuli eleqtroamZravis garda-

mavali procesebis mrudebi qselis Zabvis naxtomisebri vardnisas, roca 

sistemaSi damatebulia am cvlilebis  makompensirebeli ukukavSiri. siC-

qaris dinamikuri vardna makompensirebeli ukukavSiris damatebiT TiTq-

mis 10-jer aris Semcirebuli SeSfoTebis makompensirebeli ukukavSiris 

gareSe momuSave sistemasTan SedarebiT. rac Seexeba gardamavali pro-

cesis xangrZlivobas igi TiTqmis iseTivea, rogoric axasiaTebs mudmivi 

denis tiristoruli eleqtroamZravis marTvis sistemebs da Seadgens 

daaxloebiT 1 wm-s. 

 

 
 
 
 
 
 
 

 30



laboratoriuli amocana N8 
 

 mimyoli eleqroamZravis dinamikuri maxasiaTeblebis Seswavla 
 

   1-l nax-ze warmodgenilia xistlilviani mimyoli eleqroamZravis sam-

konturiani marTvis sistemis kompiuteruli struqturuli sqema. 

 

 
 
N                                 nax.1 
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   2-e da 3-e naxazebze warmodgenilia gamosakvlevi sistemis siCqarisa da 

denis optimizebuli gardamavali procesebis mrudebi marTvis da datvir-

Tvis naxtomisebri cvlilebisas. xarisxis maCveneblebi standartis moTx-

ovnaTa farglebSia. 

 

 
 
 
 
N                                 nax.2 
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Nnax.3 
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