
Èññëåäîâàíèÿ ðåæèìîâ Ìîñêîâñêîé ýíåðãîñèñòåìû â ïðîöåññå
ðàçâèòèÿ àâàðèè â ìàå 2005 ã.

ÃÅÐÀÑÈÌÎÂ À.Ñ., ÅÑÈÏÎÂÈ× À.Õ., ÊÎÙÅÅÂ Ë.À., ØÓËÜÃÈÍÎÂ Í.Ã.

Ìíîãî÷èñëåííûå òåõíîëîãè÷åñêèå íàðóøåíèÿ â

Ìîñêîâñêîé ýíåðãîñèñòåìå 24—25 ìàÿ 2005 ã. ïðèâå-

ëè ê ïîëíîé èëè ÷àñòè÷íîé ïîòåðå ãåíåðàöèè íà

ÃÝÑ-1, ÒÝÖ- 8, 9, 11, 17, 20, 22, 26, ÃÐÝÑ-4 â Ìîñ-

êîâñêîé ýíåðãîñèñòåìå (ÝÑ) è íà Àëåêñèíñêîé ÒÝÖ,

Íîâîìîñêîâñêîé ÃÐÝÑ, Åôðåìîâñêîé ÒÝÖ, Ùåêèí-

ñêîé ÃÐÝÑ â Òóëüñêîé ýíåðãîñèñòåìå. Â ðåçóëüòàòå

êàñêàäíîãî ðàçâèòèÿ àâàðèè â Ìîñêîâñêîé ÝÑ áûëà

îòêëþ÷åíà 321 ïîäñòàíöèÿ (ÏÑ), â òîì ÷èñëå 16 ÏÑ

220 êÂ, 201 ÏÑ 110 êÂ, 104 ÏÑ 35 êÂ. Â ðåçóëüòàòå

ýòîãî ïðîèçîøëî îòêëþ÷åíèå ïîòðåáèòåëåé:

Ìîñêîâñêîé ÝÑ – îêîëî 2500 ÌÂò;

Òóëüñêîé – 900 ÌÂò;

Êàëóæñêîé – 100 ÌÂò;

Ðÿçàíñêîé – 26,5 ÌÂò;

Ñìîëåíñêîé – 13 ÌÂò.

Â ÎÀÎ «ÍÈÈÏÒ» áûë ïðîâåäåí àíàëèç ðåæèìîâ

Ìîñêîâñêîé ÝÑ â ïåðèîä âîçíèêíîâåíèÿ è ðàçâèòèÿ

àâàðèè 25.05.05. Ðàáîòà ñîñòîÿëà èç ïîñëåäîâàòåëüíî-

ãî ðåøåíèÿ äâóõ îñíîâíûõ çàäà÷: ðàçðàáîòêè è âåðè-

ôèêàöèè öèôðîâîé ìîäåëè Ìîñêîâñêîé ÝÑ è ñìåæ-

íûõ ýíåðãîñèñòåì ïî äàííûì îá àâàðèéíûõ âîçìóùå-

íèÿõ 25.05.05 è, ñîáñòâåííî, ïðîâåäåíèå èññëåäîâà-

íèé ðåæèìîâ ðàáîòû ñ ìîäåëèðîâàíèåì ðàçëè÷íûõ

ñöåíàðèåâ óïðàâëåíèÿ Ìîñêîâñêîé ÝÑ.

Ðàçðàáîòêà ðàñ÷åòíîé ñõåìû Ìîñêîâñêîé ýíåð-
ãîñèñòåìû íà ïåðèîä 25.05.05 è åå âåðèôèêàöèÿ.

Îñíîâîé äëÿ ðàçðàáîòêè è ñîçäàíèÿ ðàñ÷åòíîé ñõåìû

íà ïåðèîä 25.05.05 ïîñëóæèëà ñõåìà Ìîñêîâñêîé ÝÑ,

ñîäåðæàùàÿ 1537 óçëîâ, 2335 âåòâåé è 84 ãåíåðàòîðà

è âêëþ÷àþùàÿ ýêâèâàëåíòíûå ñõåìû Òâåðñêîé, Âîëî-

ãîäñêîé, Êîñòðîìñêîé, ßðîñëàâñêîé, Âëàäèìèðñêîé,

Ñìîëåíñêîé, Êàëóæñêîé, Ëèïåöêîé, Òóëüñêîé, Ðÿçàí-

ñêîé è Íèæåãîðîäñêîé ÝÑ.

Â êà÷åñòâå áàçîâîãî ýëåêòðè÷åñêîãî ðåæèìà ÝÑ

ïðèíÿò ðàñ÷åòíûé ðåæèì ëåòíåãî ìàêñèìóìà íàãðóçêè

24 ìàÿ 2005 ã.

Áàçîâûé ýëåêòðè÷åñêèé ðåæèì Ìîñêîâñêîé ÝÑ ïî

ñòðóêòóðå ýëåêòðè÷åñêîé ñåòè, ñòðóêòóðå ãåíåðàöèè è

óðîâíÿì ïîòðåáëåíèÿ çíà÷èòåëüíî îòëè÷àëñÿ îò ðåæè-

ìîâ, ïðåäøåñòâóþùèõ àâàðèè 25.05.05. Ïîýòîìó äëÿ

êàæäîãî èç ðåæèìîâ (íà 09:00, 10:00 è 11:00 25.05.05)

â ñîîòâåòñòâèè ñ èíôîðìàöèåé, ïîëó÷åííîé îò Ìîñ-

êîâñêîãî ÐÄÓ, áûëè ïðîâåäåíû îòêëþ÷åíèÿ ñåòåâûõ

ýëåìåíòîâ è âûïîëíåíî èçìåíåíèå áàëàíñà ìîùíîñòè

â ñîîòâåòñòâèè ñ ôàêòè÷åñêèì ñîñòîÿíèåì ÝÑ. Ïðè

ýòîì ãåíåðàöèÿ ýëåêòðîñòàíöèé Ìîñêîâñêîé ÝÑ èçìå-

íÿëàñü ñîãëàñíî äàííûì ÎÈÊ, à íàãðóçêà ñîãëàñíî

ôàêòè÷åñêèì çíà÷åíèÿì ïîòðåáëåíèÿ ïðîïîðöèîíàëü-

íî íàãðóçêå â áàçîâîì ýëåêòðè÷åñêîì ðåæèìå.

Â ñìåæíûõ ÝÑ âûñòàâëåíèå ñîîòâåòñòâóþùåãî ðå-

æèìà âûïîëíÿëîñü èçìåíåíèåì ñóììàðíîé íàãðóçêè è

ãåíåðàöèè êàæäîé ýíåðãîñèñòåìû ïðîïîðöèîíàëüíî åå

íàãðóçêå è ãåíåðàöèè â áàçîâîì ýëåêòðè÷åñêîì ðåæè-

ìå. Äëÿ ñîõðàíåíèÿ ìåæñèñòåìíûõ ïåðåòîêîâ ìåæäó

Ìîñêîâñêîé è ñìåæíûìè ÝÑ çíà÷åíèÿ ãåíåðàöèè è

íàãðóçêè Íèæåãîðîäñêîé, Ëèïåöêîé, Âëàäèìèðñêîé,

Âîëîãîäñêîé, Êîñòðîìñêîé è ßðîñëàâñêîé ÝÑ êîððåê-

òèðîâàëèñü, òàê êàê êàêàÿ-ëèáî èñõîäíàÿ èíôîðìàöèÿ

î áàëàíñàõ ýòèõ ýíåðãîñèñòåì îòñóòñòâîâàëà. Êîððåêò-

íîñòü âûñòàâëåííîãî òàêèì îáðàçîì ýëåêòðè÷åñêîãî

ðåæèìà ïðîâåðÿëàñü ñðàâíåíèåì óðîâíåé íàïðÿæåíèÿ

â êîíòðîëüíûõ òî÷êàõ ýíåðãîñèñòåìû, ïîëó÷åííûõ íà

Ïðèâåäåíû ðåçóëüòàòû àíàëèçà ðåæèìîâ Ìîñ-

êîâñêîé ýíåðãîñèñòåìû â ïåðèîä âîçíèêíîâåíèÿ è

ðàçâèòèÿ àâàðèè 25.05.05, ïðîâåäåííîãî â ÎÀÎ

«ÍÈÈÏÒ». Ïîñëåäîâàòåëüíî ðåøàëèñü äâå îñíîâíûå

çàäà÷è: ðàçðàáîòêà è âåðèôèêàöèÿ öèôðîâîé ìîäåëè

Ìîñêîâñêîé ýíåðãîñèñòåìû è ñìåæíûõ ýíåðãîñèñòåì

ïî äàííûì îá àâàðèéíûõ âîçìóùåíèÿõ 25.05.05 (âîñ-

ïðîèçâåäåíèå íà ìàòåìàòè÷åñêîé ìîäåëè òðåõ ýëåê-

òðè÷åñêèõ ðåæèìîâ: íà 09:00, 10:00 è 11:00 25.05.05)

è, ñîáñòâåííî, ïðîâåäåíèå èññëåäîâàíèé ðåæèìîâ ðà-

áîòû ñ ìîäåëèðîâàíèåì ðàçëè÷íûõ ñöåíàðèåâ óïðàâ-

ëåíèÿ Ìîñêîâñêîé ýíåðãîñèñòåìîé.
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àâàðèÿ, óïðàâëåíèå, ìîäåëèðîâàíèå, àíàëèç

Results of an analysis (carried out at OAO NIIPT) of

the operating conditions that took place in the Moscow

power system in the course of the accident occurred on

May 25, 2005 are presented. The following two main

problems were solved in a sequence: (i) a digital model

of the Moscow power system together with its adjacent

systems was developed and verified on the basis of data

on the emergency disturbances occurred on May 25,

2007 (three electrical operating conditions at 09:00,

10:00, and 11:00 in this day were simulated on the

mathematical model), and (ii) investigations of the

operating conditions were carried out, during which

various scenarios of controlling the Moscow power

system were simulated.

K e y w o r d s : power system, operating conditions,

failure, control, simulation, analysis
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