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Ìàòåìàòè÷åñêàÿ ìîäåëü äîïóñòèìîãî óñòàíîâèâøåãîñÿ ðåæèìà ýëåêòðîýíåðãåòè÷åñêîé ñèñòåìû (ÝÝÑ) èìååò ñëåäóþùèé âèä [1,2]:
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ãäå (1) - ñèñòåìà íåëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé óñòàíîâèâøåãîñÿ ðåæèìà ÝÝÑ, (2)- ñèñòåìà îãðàíè÷åíèé, íàëàãàåìûå íà ìîäóëè êîìïëåêñíûõ íàïðÿæåíèé è ðåàêòèâíûõ ìîùíîñòåé íåçàâèâñèìûõ ñòàíöèîííûõ óçëîâ. Ïðè çàäàíèè P- àêòèâíûõ è Q- ðåàêòèâíûõ ìîùíîñòåé ñ ó÷åòîì (2) èç ñèñòåìû (1) íåîáõîäèìî îïðåäåëèòü U (ìîäóëè) è 
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 (àðãóìåíòû) ñòàíöèîííûõ óçëîâ.

Ïîëüçóÿñü ìåòîäîì Íüþòîíà äëÿ îïðåäåëåíèÿ óêàçàííûõ íåèçâåñòíûõ ïàðàìåòðîâ, ìîæíî íàïèñàòü ñëåäóþùåå  ðåêóððåíòíîå âûðàæåíèå:
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ãäå k - íîìåð èòåðàöèè.

Âåëè÷èíû 
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, âõîäÿùèå â ïðàâóþ ñòîëáöåâóþ ìàòðèöó (3), îïðåäåëÿþòñÿ íà îñíîâàíèè ñëåäóþùåãî ìàòðè÷- íîãî ïðåäñòàâëåíèÿ:
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Ýëåìåíòû ëåâîé ñòîëáöåâîé ìàòðèöû â (4) âû÷èñëÿþòñÿ â ñîîòâåòñòâèè ñ âûðàæåíèÿìè:
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Â ÿâíîâûðàæåííîé ôîðìå ñèñòåìà óðàâíåíèé (1) èìååò ñëåäóþùèé âèä:
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×àñòíûå ïðîèçâîäíûå, âõîäÿùèå â ìàòðèöó ßêîáè, îïðåäåëÿþòñÿ òàê:

- ïðè îäèíàêîâûõ èíäåêñàõ:
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- ïðè ðàçíûõ èíäåêñàõ:


[image: image21.wmf][

]

,

  

d

b

Y

F

mn

n

m

n

m

mn

n

m

n

m

un

pm

)

P

Q

P

P

(

)

Q

Q

P

P

(

-

+

+

=

¶

¶



[image: image22.wmf][

]

,

 

b

a

F

mn

n

m

n

m

mn

n

m

n

m

n

n

pm

)

P

Q

Q

P

(

)

Q

Q

P

P

(

U

U

1

-

+

+

=

¶

¶



 EMBED Equation.3  [image: image23.wmf][

]

,

 

g

d

Y

F

mn

n

m

n

m

mn

n

m

n

m

un

qm

)

P

Q

Q

P

(

)

Q

Q

P

P

(

-

-

+

=

¶

¶

 

[image: image24.wmf][

]

.

 

d

g

F

mn

n

m

n

m

mn

n

m

n

m

n

n

qm

)

P

Q

Q

P

(

)

Q

Q

P

P

(

U

U

1

-

+

+

=

¶

¶


Èìåÿ àíàëèòè÷åñêèå âûðàæåíèÿ ÷àñòíûõ ïðîèçâîäíûõ, âõîäÿùèõ â ìàòðèöó ßêîáè, è óñòàíîâèâ èõ ÷èñëåííûå çíà÷åíèÿ, èç (4) ïîëó÷èì:
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èëè, â êîìïàêòíîé çàïèñè:
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 -  ïîäìàòðèöû îáðàùåííîé ìàòðèöû ßêîáè.

Ìàòðè÷íîå âûðàæåíèå (11) ïîëó÷åíî äëÿ ñëó÷àÿ, êîãäà íåçàâèñèìûå ñòàíöèîííûå óçëû ÿâëÿþòñÿ óçëàìè òèïà P-Q. Â ñëó÷àå, êîãäà óêàçàííûå óçëû ÿâëÿþòñÿ óçëàìè òèïà P-U, òî 
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Ïðè ýòîì èç (11) ñëåäóåò, ÷òî:
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Âû÷èñëèâ ïðèðàùåíèå ðåàêòèâíîé ìîùíîñòè 
[image: image33.wmf]Q

m

D

 ñîãëàñíî (13), çàòåì ìîæåì îïðåäåëèòü:
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Óñòàíàâëèâàÿ ÷èñëåííîå çíà÷åíèå 
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, ìîæíî ïðîâåðèòü âòîðîå óñëîâèå èç (2), ïðè êîòîðîì âîçìîæíû äâà ñëó÷àÿ:

a) óêàçàííîå óñëîâèå âûïîëíÿåòñÿ, ò.å. ðåàêòèâíûå ìîùíîñòè íåçàâèñèìûõ ñòàíöèîííûõ óçëîâ íàõîäÿòñÿ â ïðåäåëàõ äîïóñòèìîñòè: ïðè ýòîì äîñòàòî÷íî îïðåäåëèòü 
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 íà îñíîâàíèè âûðàæåíèÿ (12), à çàòåì äåéñòâèòåëüíûå çíà÷åíèÿ àðãóìåíòîâ êîìïëåêñíûõ íàïðÿæåíèé:
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Åñëè íà ïîñëåäóþùèõ èòåðàöèÿõ ðåàêòèâíûå ìîùíîñòè òàêæå îñòàþòñÿ â ïðåäåëàõ äîïóñòèìîñòè, òî èòåðàöèîííûé ïðîöåññ ïðîäîëæàåòñÿ è ñ÷èòàåòñÿ çàâåðøåííûì, êîãäà îáåñïå÷èâàåòñÿ óñëîâèå:
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– íåêîòîðîå âûáèðàåìîå ïîëîæèòåëüíîå ÷èñëî, õàðàêòåðèçóþùåå òî÷íîñòü îïðåäåëåíèÿ èñêîìûõ ðåæèìíûõ ïàðàìåòðîâ íåçàâèñèìûõ ñòàíöèîííûõ óçëîâ.

á) óêàçàííîå óñëîâèå íå âûïîëíÿåòñÿ: ïðè ýòîì, åñëè îíè áîëüøå äîïóñòèìûõ, òî èñêîìàÿ ðåàêòèâíàÿ ìîùíîñòü ïðèíèìàåòñÿ 
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. Ñòàíöèîííûå óçëû òèïà P-U çàìåíÿþòñÿ íà óçëû òèïà P-Q, à ïîñëåäóþùèå èòåðàöèè îñóùåñòâëÿþòñÿ ðåêóððåíòíûì âûðàæåíèåì (3). Èòåðàöèîííûé ïðîöåññ ñ÷èòàåòñÿ çàâåðøåííûì, êîãäà, êðîìå óñëîâèÿ (16), îáåñïå÷èâàåòñÿ òàêæå óñëîâèå
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Òàêèì îáðàçîì, ïðè îðãàíèçàöèè èòåðàöèîííîãî ïðîöåññà ïóòåì çàìåíû ñòàíöèîííîãî óçëà òèïà P-Q íà P-U è, íàîáîðîò, óñòàíàâëèâàþòñÿ äîïóñòèìûå çíà÷åíèÿ çàâèñèìûõ ðåæèìíûõ ïàðàìåòðîâ.
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