Regimurile tranzitorn ale masinu
SINCrone

Regimuri cu variatii reduse ale
unghiului intern



Modelul bifazat al masini sincrone
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Modelul bifazat al masini sincrone
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Parametri1 operationali ai masini1 sincrone
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Parametri1 operationali a1 masinii sincrone

Se calculeaza expresiile fluxurilor:
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Parametri1 operationali a1 masini1 sincrone

Definiind constanta de timp in gol a circuitulu1 de amortizare
longitudinal L,
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Din ecuatia de tensiune se exprima
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Definiind constanta de timp in gol a circuitului de excitatie

Rezulta:
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Parametri1 operationali a1l mssinii sincrone

Reactantele operationale X4a(p) st X, (p)
Inductantele operationale: Li(p) st Lq(p)
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Parametri1 operationali a1 masinii sincrone
La inceputul procesului tranzitoru t=0 p—o

Reactanta (inductanta) supratranzitorie (subtranzitorie)
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Aceasta inductivitate este mai mare dacat inductivitatea de scapari a
infasurari induse, din cauza scaparilor din intrefier determinate de

inductorul fara infasurare. ;
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Parametri1 operationali a1 masinii sincrone
Notand:

2
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L,(p)=L d =
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corespunzator reactantelor (inductivitatilor) subtranzitorii si
tranzitorii se definesc constantele de timp in gol subtranzitorie T
si tranzitorie T ;, Definite :

N(p)= (1+P'Tc;0)(1+P'Ta;o)
Rezulta:

Tc;’O +Tc;"0 =Tpo +1pg

Ty0 T 0 =0gp 1go-Thy



Constantele de timp

. . L _ _ 1
Rezolvand ecuatia caracteristica : N(p)=0 cu p-= —}
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Analog cu constantele de timp in gol se definesc s1 constantele de
timp in scurtcircuit subtranzitorii si tranzitorii longitudinale.

v(p)=(i+p-1; 1+ p-T))



Constantele de timp
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Parametri1 operationali a1 masini1 sincrone
Expresia reactante1l operationala devine:
11 (ll+p-Tc;O)-(l+p-TC;Q)
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Daca se descompune in fractil simple s1 se noteaza:
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Parametri1 operationali a1 masini1 sincrone

Pentru circuitul transversal, procedand similar rezulta :

2
L+ p-Tyo| 1- M, Unde constanta de timp
Lo-L, in gol a circuitului de
1+ p-Ty, amortizare transversal

X, (p)=X,

Valoarea reactantei subtranzitorii transversale
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Constantele de timp subtranzitorii de mers 1n gol s1 scurtcircuit
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Parametri1 operationali a1 masini1 sincrone

Expresia reactante1 operationale subtranzitorii transversale
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Variatia in timp a parametrilor

Reactanta longitudinala
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Schemele echivalente
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Scheme pentru constantele de timp
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Constantele de timp
De mers in gol:

excitatie Amortizare long. Amortizare transv.
L
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tranzitorie longitudinal T o = T

subtranzitorie longitudinal 7,;, = o p - 1pg

Scurtcircuit T = X T
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Parametri1 operationali ai masini1 sincrone
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Scurtcircuit brusc




Scurtcircuit brusc




Scurtcircuit brusc




Scurtcircuit brusc




Scurtcircuit trifazat brusc
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Scurtcircuit trifazat brusc
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Scurtcircuit trifazat brusc

Eliminand fluxurile, tinand seama de ¥, = Yqe

Ecuatiile devin:

[RS +Xd(p)]']d —o-X,(p)1,=0

| -
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Solutia:
U,w-X (p)
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! p N(p)

N(p) =[p-Xd(p)+RS]-[p-Xq(p)+RS]+Xd(p)-Xq(p)



Datele masini sincrone
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Scurtcircuit brusc

Curentul de scurtcircuit in coordonate sincrone (legat de camp)
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Curentii 14 s1 1, la scurtcircuit brusc
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Fazorul curentulu1 la scurtcircuit brusc
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Scurtcircuit trifazat brusc
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Scurtcircuit brusc

Valori inifiale:
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Curentul de scurtcircuit brusc
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Curentul de scurtcircuit brusc

Valori initiale:

Perm. 23,71

= Subtr. 31,09
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Scurtcircuit brusc

Curentul de excitatie,
daca nu se schimba tensiunea, atunci

i
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tranzient periodic




Curentul de excitatie la scurtcircuit brusc
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Scurtcircuit brusc

Curentii din infasurarile de amortizare
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Curenti1 din infasurarile de amortizare
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Scurtcircuit brusc nesimetric

Scurtcircuit nesimetric
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Oscilatiille masinu sincrone
Axa ref. Ecuatia migcarii:
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Vv max

Cuplul electromagnetic
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Oscilatiille masinu sincrone

Cuplul asincron _dd
= dr __ 1 da
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Cuplul sincron
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Ecuatia oscilatiilor
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Oscilatiille masinu sincrone

Oscilatii (penduliri) libere. - Masina cuplata la retea
- perturbatia s-a terminat

2
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Solutia
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Frecventa oscilatiilor proprii
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Oscilatiille masinu sincrone

Oscilatii fortate - perturbatia se mentine

Masina este cuplata la retea

J d*a da
D +ka°—+CSi'a:_ACr

p dt dt

Solutia:
a,=a,, sin(v-Q-t—goV —7/V)
Amplitudinea Faza
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Oscilatiille masinu sincrone

Masina nu este cuplata la retea

2
Ja’;9 — ACS
p dt
Oscilatia:
CVI’I’I
o,y =— 2cos(V-QS-t—ng)
J-(v-Q,)
Viteza de rotatie
| da C :
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Grad de neregularitate
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Oscilatiile fortate




Oscilatiille masinu sincrone

Constanta de amortizare g = k,
1%
J-v-Q
Frecventa oscilatiilor fortate f = v-L
|4
2.7

Modul de rezonanta mecanica
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Modul de rezonanta mecanic
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Oscilatiille masinu sincrone

Pendularea puterii electrice

AP=Q_-AC=Q. -(ka-d;;‘/ +C. -avj

Pendularea puterii mecanice

AP, =Q -AC.=Q_-C -cos(v-QS -t—gov)

Modulul de rezonanta electrica
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Modul de rezonanta ¢

ectrica
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Pentru

Pentru

Pentru

Pentru

Oscilatiille masinu sincrone

fo_
o
fo
AP
fo 1
NG
E<O.3

14

k., =1

cvV

Puterea electrica pendulata este mai
mare decat cea mecanica - este necesara
amortizarea

Puterea electrica este mai mica decat
cea mecanica - nu este necesara
amortizare, chiar dezavantajoasa.

Functionarea este aceptabila
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