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Âñòóïëåíèå áîëüøèíñòâà íåôòÿíûõ ìåñòîðîæäåíèé Ðîññèè â ïîçäíþþ ñòàäèþ ðàçðàáîòêè ïîçâîëÿåò ïðî-

ãíîçèðîâàòü îæèäàåìóþ íåôòåîòäà÷ó è ïðîâîäèòü îöåíêó ýôôåêòèâíîñòè èõ ýêñïëóàòàöèè. Ðåçóëüòàòû, ïîëó-

÷åííûå çà îñíîâíîé ïåðèîä, ïðåäîïðåäåëÿþò îáúåìû òåõíèêî-ýêîíîìè÷åñêèõ ïîêàçàòåëåé ìåðîïðèÿòèé ïî äîñ-

òèæåíèþ çàïëàíèðîâàííîé íåôòåîòäà÷è â ïîçäíåé ñòàäèè ðàçðàáîòêè. Íà ïðèìåðå ÎÀÎ «Òàòíåôòü», ñîâåðøèâ-

øåãî â 1986 ãîäó ïåðåõîä îò ñëîæèâøåéñÿ òðàäèöèîííîé òåõíîëîãèè ê òåõíîëîãèè îïòèìàëüíîé âûðàáîòêè

íåôòÿíîãî ïëàñòà (ÎÂÍÏ), íàãëÿäíî äåìîíñòðèðóþò ïîëîæèòåëüíûå ðåçóëüòàòû. Òåõíîëîãèÿ ÎÂÍÏ, ñîçäàí-

íàÿ ó÷åíûìè Êàçàíñêîãî óíèâåðñèòåòà ïîä ðóêîâîäñòâîì ïðîôåññîðà Í.Í. Íåïðèìåðîâà, áàçèðóåòñÿ íà ôèçè-

÷åñêîé ìîäåëè äèñêðåòíîé ñðåäû è àïïàðàòå â âèäå ìåòîäà ìîëåêóëÿðíîé äèíàìèêè.

Êëþ÷åâûå ñëîâà: òåõíîëîãèÿ îïòèìàëüíîé âûðàáîòêè íåôòÿíîãî ïëàñòà, íåôòåîòäà÷à ïëàñòîâ, ïîçäíÿÿ ñòà-

äèÿ ðàçðàáîòêè, ýíåðãîåìêîñòü ïðîöåññà íåôòåäîáû÷è, ïëîòíîñòü ñåòêè ñêâàæèíû.

Â Ðîññèéñêîé Ôåäåðàöèè ðàçâåäàíî 2750 ìåñòîðîæäå-

íèé íåôòè, èç íèõ 1580 íàõîäÿòñÿ â ýêñïëóàòàöèè, ê êîòî-

ðûì ïðèóðî÷åíî 78% âñåõ çàïàñîâ. Âûðàáîòàííîñòü áîëü-

øèíñòâà ìåñòîðîæäåíèé ïðåâûøàåò 60%.

Êîýôôèöèåíò èçâëå÷åíèÿ íåôòè (ÊÈÍ) êîëåáëåòñÿ â

îñíîâíîì â äèàïàçîíå 0,3-0,4; äëÿ ìåñòîðîæäåíèé ñ òðóä-

íîèçâëåêàåìûìè çàïàñàìè ÊÈÍ ñóùåñòâåííî íèæå, íî

ïðè ýòîì çíà÷èòåëüíî âîçðàñòàþò óäåëüíûå êàïèòàëüíûå

âëîæåíèÿ íà òîííó íîâîé ìîùíîñòè è òðóäîåìêîñòü äî-

áû÷è â 2-7 ðàçà.

Ñðàâíåíèå ïîêàçàòåëåé ïðîåêòíîãî êîýôôèöèåíòà íåô-

òåèçâëå÷åíèÿ Ðîññèè è ÑØÀ ïðèâåäåíû íà ðèñ. 1.

Åñëè ïî ÐÔ íàáëþäàåòñÿ óñòîé÷èâàÿ òåíäåíöèÿ ñíèæå-

íèÿ ïðîåêòíîãî ÊÈÍ, òî â ÑØÀ – íàîáîðîò ðîñò. Êîíå÷íî,

ìîæíî ãîâîðèòü î ðàçíûõ ïîäõîäàõ â íà÷àëüíûé ïåðèîä

ýêñïëóàòàöèè: â Øòàòàõ – â îñíîâíîì íà åñòåñòâåííîì ðå-

æèìå; â Ðîññèè – çàâîäíåíèå ïðèìåíÿåòñÿ ïðàêòè÷åñêè ñ

íà÷àëà ïðîìûøëåííîé ðàçðàáîòêè ìåñòîðîæäåíèé. Îñ-

íîâíûå æå ïðè÷èíû êðîþòñÿ, ñêîðåå âñåãî, â ïëîòíîñòè

ñåòêè ñêâàæèí è íåäîó÷åòå îñîáåííîñòåé ãåîëîãè÷åñêîãî

Ïåòðîâà Ë.Ì., Ôîññ Ò.Ð., Ðîìàíîâ Ã.Â., Èáàòóëëèí P.P. Ñîïî-

ñòàâèòåëüíûé àíàëèç îñòàòî÷íûõ íåôòåé ïðè îòëîæåíèè â ïëàñòå

òâåðäûõ ïàðàôèíîâ ñ âûñîêîïàðàôèíèñòûìè íåôòÿìè. Òð. íàó÷íî-

ïðàêò. êîíô. «Âûñîêîâÿçêèå íåôòè, ïðèðîäíûå áèòóìû è îñ-

òàòî÷íûå íåôòè ðàçðàáàòûâàåìûõ ìåñòîðîæäåíèé». Êàçàíü:

Ýêîöåíòð. 1999. Ò.1.

Êóçüìè÷åâ Í.Ï. Ïðîáëåìû âíåäðåíèÿ èííîâàöèé â íåôòÿíîé

îòðàñëè ïðîìûøëåííîñòè Òàòàðñòàíà è âîçìîæíûå ïóòè èõ ðåøå-

íèÿ. Ãåîðåñóðñû. 2011. ¹3 (39). 36-39.

Ãðóøåâåíêî Ä., Ãðóøåâåíêî Å. Íåôòü ñëàíöåâûõ ïëåâ – íîâûé

âûçîâ ýíåðãåòè÷åñêîìó ðûíêó? ÈÍÝÈ ÐÀÍ. 2012. 49.

Andrew Kimos. Engineering Natural Gas from US Shale Deposits.

February 3, 2011. http: //buildipedia.com/operations/enRineering-

operations-new/engineerinR-natural-gas-from-as…

Ñëàíöåâàÿ íåôòü: íîâàÿ ýíåðãåòè÷åñêàÿ ðåâîëþöèÿ. Îò÷åò
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¹3. 2011. 16-21.

Ð.Õ. Ìóñëèìîâ. Íîâûå ãåîëîãè÷åñêèå èäåè – îñíîâà ïîñòóïà-

òåëüíîãî ðàçâèòèÿ ìèíåðàëüíî-ñûðüåâîé áàçû óãëåâîäîðîäîâ â XXI

ñòîëåòèè â ñòàðûõ íåôòåäîáûâàþùèõ ðàéîíàõ Ðîññèè. Ãåîðåñóð-

ñû. 2012.-¹5. 3-7.
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ãàçà. Àêàäåìèê ÀÍ ÐÒ, ÐÀÅÍ è ÀÃÍ, ëàóðåàò ãîñóäàðñòâåí-

íûõ ïðåìèé ÐÔ è ÐÒ. Çàñëóæåííûé ãåîëîã ÐÔ è ÐÒ, äâàæ-

äû ëàóðåàò ïðåìèé Ïðàâèòåëüñòâà ÐÔ è ïðåìèé Ìèííåô-

òåïðîìà ÐÔ, çàñëóæåííûé äåÿòåëü íàóêè ÐÒ.

Êàçàíñêèé (Ïðèâîëæñêèé) Ôåäåðàëüíûé óíèâåðñèòåò.

420008, Êàçàíü, óë. Êðåìëåâñêàÿ, 18. Òåë/Ôàêñ: (843) 233-73-84.

R.Kh. Muslimov. Enhancing the role of non-conventional

hydrocarbon deposits for long-term sustainable economic

development (on the example of the Republic of Tatarstan)

The article shows the role of non-conventional hydrocarbon

deposits in economic development, which include not only the

heavy oil, natural bitumen, bituminous sand, oil shale, but also non-

conventional gas resources: gases of coal deposits, aqueous gas,

shale gas and tight formations. It is shown that in the present

conditions to non-traditional sources of hydrocarbons, residual oil

in fields in long-term operation can be attributed. In Russia there is

tremendous opportunity for long-term production of conventional

oil. It is known that the possibility of increasing the recoverable

reserves in the long-term operating fields in the amount of 1  billion

tons, and in small and medium-sized deposits of about 400 billion

tonnes. These resources can be added by improving the geological

studies, using modern geological, geophysical and laboratory

methods, application of modern development technologies and

methods of enhanced oil recovery (EOR), appropriate specific

geological features of deposits and introductiont to the practice of

innovative methods of design development. Immediately the

Republic of Tatarstan has a huge hydrocarbon resources which at

appropriate, purposeful use can provide to the republic  long life

on a qualitative level not lower than the advanced countries of

Europe.

Key words: non-conventional hydrocarbon, residual oil in fields

in long-term operation.
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ñòðîåíèÿ è ñâîéñòâ ïëàñòîâ-êîëëåêòîðîâ ïðè ôîðìèðîâà-

íèè ñèñòåìû çàâîäíåíèÿ (Èâàíîâà, 1976). Äðóãîé çíà÷è-

òåëüíîé ñîñòàâëÿþùåé, âëèÿþùåé íà íåôòåîòäà÷ó, ÿâëÿ-

åòñÿ òåõíîëîãèÿ âîçäåéñòâèÿ íà ïëàñò, êà÷åñòâî ñòðîèòåëü-

ñòâà ñêâàæèí, îðãàíèçàöèÿ êîíòðîëÿ è óïðàâëåíèÿ ïðî-

öåññîì âûðàáîòêè ïëàñòîâûõ ðåçåðâóàðîâ.

Ñëåäóåò îáðàòèòü âíèìàíèå, ÷òî çà 1995-2000 ãîäû ïðî-

èçîøëè ñóùåñòâåííûå èçìåíåíèÿ: åñëè â Ðîññèè ÊÈÍ ñíè-

çèëñÿ ñðàçó íà 4 ïóíêòà, òî â ÑØÀ îí âûðîñ íà 4,7 ïóíêòà.

Ïî ìåñòîðîæäåíèÿì ÕÌÀÎ çà ïîñëåäíèõ 40 ëåò íàáëþäà-

åòñÿ óñòîé÷èâîå óìåíüøåíèå ïðîåêòíîãî ÊÈÍ ïî 0,5% çà

ïÿòèëåòêó. Ïî Òàòàðñòàíó ïðîåêòíûé ÊÈÍ òàêæå ñíèæàë-

ñÿ, õîòÿ è áîëåå ìåäëåííûìè òåìïàìè çà ñ÷åò îñâîåíèÿ

ìåíåå ïðîäóêòèâíûõ ìåñòîðîæäåíèé, â òîì ÷èñëå ñ âÿç-

êîé è âûñîêîâÿçêîé íåôòüþ. Îäíàêî ñ 2000 ãîäîâ âåêòîð

ïðîåêòíîãî ÊÈÍ èçìåíèëñÿ â ñòîðîíó ðîñòà.

Ïðîåêòíûå è äîñòèãíóòûå ÊÈÍ è äîëÿ äîáû÷è íåôòè

ïî ðåãèîíàì ÐÔ îò äîáû÷è

íåôòè ïðèâåäåíà íà ðèñ. 2.

Ïî ÕÌÀÎ ôàêòè÷åñêèé

îòáîð ñîñòàâëÿåò 53,8% îò

ÍÈÇ ïðè îáâîäíåííîñòè

86,8%, ÷òî ñòàâèò ïîä ñîìíå-

íèå äîñòèæåíèå ïðîåêòíîé

íåôòåîòäà÷è, ïî Òàòàðñòàíó

îòáîð ñîñòàâëÿåò 77,6% îò

ÍÈÇ ïðè îáâîäíåííîñòè

78,5%. Ìàêñèìàëüíûé ÊÈÍ

ïî ðåãèîíàì ÐÔ ïðîãíîçèðó-

åòñÿ ïî ìåñòîðîæäåíèÿì Êà-

ëèíèíãðàäñêîé îáëàñòè.

Áåç óâåëè÷åíèÿ ÊÈÍ ïî çà-

ëåæàì ìàëîâÿçêîé íåôòè è

ïëàñòàì ñ õîðîøèìè êîëëåê-

òîðñêèìè ñâîéñòâàìè íåâîç-

ìîæíî äîáèòüñÿ óâåëè÷åíèÿ

íåôòåîòäà÷è â öåëîì ïî ìåñ-

òîðîæäåíèÿì Ðîññèè.

Â ÎÀÎ «Òàòíåôòü» âîïðî-

ñàì êîíòðîëÿ, ðåãóëèðîâàíèÿ

ïðîöåññîâ ðàçðàáîòêè è ïî-

âûøåíèþ ÊÈÍ âñåãäà óäåëÿ-

ëîñü ïåðâîñòåïåííîå âíèìà-

íèå. Îïûò ýêñïëóàòàöèè ìíî-

ãîïëàñòîâîãî Ðîìàøêèíñêî-

ãî è äðóãèõ ìåñòîðîæäåíèé

Òàòàðñòàíà óêàçûâàåò íà ñó-

ùåñòâåííîå âëèÿíèå òåõíîëî-

ãèè ðàçðàáîòêè íà ýôôåêòèâ-

íîñòü ïðîöåññà äîáû÷è, âîç-

ìîæíîñòü çíà÷èòåëüíîãî

ñíèæåíèÿ ýêñïëóàòàöèîííûõ

çàòðàò ïðè ñòàáèëèçàöèè è

äàæå ðîñòå îáúåìîâ äîáû÷è

íà ïîçäíåé ñòàäèè.

Ãðàôèê ðàçðàáîòêè ïàøèé-

ñêî-êûíîâñêèõ îòëîæåíèé Ðî-

ìàøêèíñêîãî ìåñòîðîæäåíèÿ

ÎÀÎ «Òàòíåôòü» ïî äàííûì

Ìóñëèìîâà Ð.Õ. ïðèâåäåí íà

ðèñ. 3.

Ðèñ. 1. Âåëè÷èíà ïðîåêòíîãî ÊÈÍ â Ðîññèè è ÑØÀ.

Ðèñ. 2. ÊÈÍ è äîëÿ äîáû÷è íåôòè ïî ðåãèîíàì ÐÔ îò äîáû÷è íåôòè â 2010 ãîäó.

Îñíîâíûå ïîçèòèâíûå ðåçóëüòàòû ïîëó÷åíû êàê ðàç

íà ÷åòâåðòîé ñòàäèè ðàçðàáîòêè çà ñ÷åò âíåäðåíèÿ òåõíî-

ëîãèè îïòèìàëüíîé âûðàáîòêè íåôòÿíûõ ïëàñòîâ, ðàçðà-

áîòàííîé â Êàçàíñêîì Óíèâåðñèòåòå ïîä ðóêîâîäñòâîì

ïðîôåññîðà Í.Í. Íåïðèìåðîâà. Òåõíîëîãèÿ áàçèðóåòñÿ

íà íîâîé ìîäåëè ôèëüòðàöèè è ìàòåìàòè÷åñêîì àïïàðà-

òå, â êîòîðîì ôèçè÷åñêàÿ ìîäåëü äèñêðåòíîé ñðåäû è

àïïàðàò â âèäå ìåòîäà ìîëåêóëÿðíîé äèíàìèêè ñìåíèë

ìåõàíè÷åñêóþ ìîäåëü ñïëîøíîé ñðåäû (Íåïðèìåðîâ,

2004). Ïðè ñíèæåíèè îòáîðà æèäêîñòè è çàêà÷êè âîäû

áîëåå ÷åì â 2 ðàçà è ñîõðàíåíèåì îáâîäíåííîñòè íà óðîâ-

íå 83% äîñòèãíóòà ñòàáèëèçàöèÿ äîáû÷è íåôòè, è äàæå

åå ðîñò (Ìóñëèìîâ, 2008).

Åùå áîëåå çíà÷èìûå ðåçóëüòàòû ïîëó÷åíû ïî ÍÃÄÓ

«Àëüìåòüåâíåôòü», ãäå îáúåìû îòáîðîâ æèäêîñòè è çà-

êà÷êè ñîêðàòèëèñü â 3 ðàçà, îáâîäíåííîñòü ñíèçèëàñü ñ

85,2 äî 77,8% ïðè ðîñòå äîáû÷è ñ 3,8 ìëí. ò â 1996 ãîäó äî
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4,2 ìëí. ò â 2012 ãîäó.

Äàííûå ìåðîïðèÿòèÿ ñîïðîâîæäàëèñü òàêæå ñóùå-

ñòâåííûì óìåíüøåíèåì ïîòðåáëåíèÿ ýëåêòðîýíåðãèè:

ïî ÎÀÎ «Òàòíåôòü ñ 7,0 äî 3 ìëðä. êÂò·÷àñ, ïî ÍÃÄÓ

«Àëüìåòüåâíåôòü» ñ 1,020 ìëðä. äî 0,4 ìëðä. êÂò·÷àñ,

óäåëüíûé ðàñõîä ýíåðãîçàòðàò íà äîáû÷ó 1 ò íåôòè ñíè-

çèëñÿ íà 40%, à ýíåðãîýíåðãîåìêîñòü çàêà÷êè â 2 ðàçà.

Äèíàìèêà ýíåðãîçàòðàò ïî ÍÃÄÓ «Àëüìåòüåâíåôòü»

ïðèâåäåíà íà ðèñ. 4.

Îæèäàåìûé âîäîíåôòÿíîé ôàêòîð ïî ÍÃÄÓ «Àëü-

ìåòüåâíåôòü» ïðè ýòîì ñîñòàâèò îêîëî 2, ïðîòèâ 4 ïî

ñòàðîé òåõíîëîãèè äî 1986 ãîäà (Ïàíàðèí, Âàëèòîâ, 2007).

Îäíèìè èç äèñêóññèîííûõ è äëèòåëüíî îáñóæäàå-

ìûõ â íåôòÿíîì ñîîáùåñòâå ÿâëÿþòñÿ âîïðîñû âëèÿ-

íèÿ òåìïîâ îòáîðà æèäêîñòè è ïëîòíîñòè ñåòêè ñêâà-

æèí íà êîýôôèöèåíò íåôòåîòäà÷è ïëàñòîâ.

Àíàëèç ðàçðàáîòêè, ïðîâåäåííûé ïî äåâîíñêèì îáúåê-

òàì ÍÃÄÓ «Àëüìåòüåâíåôòü» Ðîìàøêèíñêîãî ìåñòîðîæ-

äåíèÿ, ïîêàçûâàåò:

· Òåìïû îòáîðà æèäêîñòè íå îêàçûâàþò âëèÿíèå íà

íåôòåîòäà÷ó ê íà÷àëó ïîçäíåé ñòàäèè ðàçðàáîòêè.

· Îáâîäíåííîñòü ïðîäóêöèè è íàêîïëåííûé âîäîíåô-

òÿíîé ôàêòîð èìåþò òåñíóþ êîððåëÿöèîííóþ çàâèñè-

ìîñòü. Îíè íàðàñòàþò ñ óâåëè÷åíèåì òåìïà îòáîðà æèä-

êîñòè, ÷òî ïðåäîïðåäåëÿåò è óâåëè÷åíèå îïåðàöèîííûõ

çàòðàò â ïîçäíèé ïåðèîä ðàçðàáîòêè (Ðèñ. 5, 6).

Âìåñòå ñ òåì, çíà÷èòåëüíîå óìåíüøåíèå îáúåìîâ ïî-

ïóòíî äîáûâàåìîé âîäû è çàêà÷êè ïîçâîëÿåò ñóùåñòâåí-

íî ñíèçèòü íåãàòèâíîå âëèÿíèå íà îêðóæàþùóþ ñðåäó,

îçäîðîâèòü ðîäíèêè è ïîâåðõíîñòíûå èñòî÷íèêè âîä.

Íà ïðèìåðå íåáîëüøèõ ìåñòîðîæäåíèé Êàëèíèíã-

ðàäñêîé îáëàñòè, ðàçðàáàòûâàåìûõ íà ïðèðîäíîì âî-

äîíàïîðíîì ðåæèìå áëàãîäàðÿ õîðîøèì êîëëåêòîðñ-

êèì ñâîéñòâàì ïëàñòîâ, ïðîâåäåíà îöåíêà âëèÿíèÿ ïëîò-

íîñòè ñåòêè ñêâàæèí íà êîýôôèöèåíò íåôòåîòäà÷è. Ïëà-

ñòîâîå äàâëåíèå ïî çàëåæàì íà ïðîòÿæåíèè âñåé èñòî-

ðèè ðàçðàáîòêè îñòàâàëîñü áëèçêèì ê íà÷àëüíîìó ïëà-

ñòîâîìó äàâëåíèþ, à äåïðåññèÿ íà ïëàñò íå ïðåâûøàëà

1,0-1,5 ÌÏà.

Ïî 10 ìåñòîðîæäåíèÿì ýòîãî ðåãèîíà, âñòóïèâøèì

â ïîçäíþþ ñòàäèþ, ìîæíî ñäåëàòü âûâîä î òîì, ÷òî ïî

çàëåæàì ñ áîëåå ïëîòíîé ñåòêîé íåôòåîòäà÷à ê êîíöó

îñíîâíîãî ïåðèîäà ðàçðàáîòêè â 1,5 ðàçà âûøå, ÷åì ïî

çàëåæàì ñ áîëåå ðåäêîé ñåòêîé (Ðèñ. 7).

Ïðè÷èíàìè ñíèæåíèÿ ÊÈÍ ïî îñíîâíîé â Ðîññèè

íåôòåãàçîíîñíîé Çàïàäíî-Ñèáèðñêîé ïðîâèíöèè íàðÿ-

äó ñ óõóäøàþùåéñÿ ñòðóêòóðîé çàïàñîâ ÿâëÿþòñÿ:

· Íåäîñòàòî÷íî ãëóáîêàÿ íàó÷íàÿ ïðîðàáîòêà îñî-

áåííîñòåé ãåîëîãè÷åñêîãî ñòðîåíèÿ â óñëî-

âèÿõ ìàññîâîãî ïîòîêà ïîäãîòîâêè ïðîåêòíûõ

äîêóìåíòîâ ìåñòîðîæäåíèé ïðè îñâîåíèè Çà-

ïàäíî-Ñèáèðñêîé ïðîâèíöèè; îáúåäèíåíèå

áîëüøîãî êîëè÷åñòâà ïðîäóêòèâíûõ ïëàñòîâ

â îäèí ýêñïëóàòàöèîííûé îáúåêò.

– Íèçêîå êà÷åñòâî ñòðîèòåëüñòâà ñêâàæèí

(öåìåíòàæ ýêñïëóàòàöèîííûõ êîëîíí), ïðèâî-

äÿùåå ê íåâîçìîæíîñòè êîíòðîëÿ è óïðàâëå-

íèÿ âûðàáîòêîé êàæäîãî ïëàñòà è íàëè÷èÿ ðàç-

íîîáðàçíûõ ïåðåòîêîâ ìåæäó íèìè.

– Ïðèìåíåíèå âûñîêîíàïîðíûõ íàñîñîâ â

äîáû÷å è ñèñòåìå ÏÏÄ, ÷òî ïðåäîïðåäåëèëî:

· â äîáû÷å – ðàáîòó íà çàáîéíûõ äàâëåíèÿõ

çíà÷èòåëüíî íèæå äàâëåíèÿ íàñûùåíèÿ;

· â ñèñòåìå ÏÏÄ – èíîãäà 2-õ êðàòíîå ïðå-

âûøåíèå äàâëåíèÿ íàãíåòàíèÿ íàä îïòèìàëü-

íûì äëÿ îïðåäåëåííûõ ãðóïï êîëëåêòîðîâ.

– Ìàññîâàÿ îñòàíîâêà ñêâàæèí (äî 50 è áî-

ëåå %) â 1990-2000 ãîäû, ÷òî ïðèâåëî ê ðàçáà-

Ðèñ. 5.

Ðèñ. 4. Äèíàìèêà ýíåðãîçàòðàò.

Ðèñ. 3. Ãðàôèê ðàçðàáîòêè ïàøèéñêî-êûíîâñêèõ ìåñòîðîæäåíèé

Ðîìàøêèíñêîãî ìåñòîðîæäåíèÿ ïî äàííûì Ð.Õ. Ìóñëèìîâà.
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Àëåêñàíäð Òèìîôååâè÷ Ïàíàðèí

Êàíä.ãåîë.-ìèí.íàóê, çàñëóæåííûé ãåîëîã ÐÒ, íà÷àëü-

íèê îòäåëà ðàçðàáîòêè ìåñòîðîæäåíèé ÎÎÎ «Ãàçïðîì

íåôòü øåëüô». Ñôåðà èíòåðåñîâ: íåôòåãàçîâàÿ ãåîëîãèÿ,

ðàçðàáîòêà ìåñòîðîæäåíèé, ýíåðãî è ðåñóðñîñáåðåãàþ-

ùèå òåõíîëîãèè â íåôòåäîáû÷å.

197198, ÐÔ, Ñàíêò-Ïåòåðáóðã, Çîîëîãè÷åñêèé ïåðåóëîê,

ä.2-4. ëèò. Á. Òåë.: +7915-136-2783.

A.T. Panarin. New approaches to the development technology

in the late stage.

Joining the majority of oil fields of Russia to the late stage of

development can predict the expected oil recovery factor and to

assess the effectiveness of their operation. The results obtained for

the primary period, determine the volume of technical and economic

indicators of activities to achieve the planned recovery factor in the

late stage of development. On the example of Tatneft, JSC committed

in 1986 transition from the current conventional technologies to the

technologies of optimal development of the oil reservoirs

demonstrate positive results. Optimal development technology

created by scientists of the Kazan University led by Professor

Neprimerov N.N., is based on a physical model of a discrete medium

and apparatus in the form of the molecular dynamics method.

Keywords: technology of optimal development of oil reservoir,

reservoir recovery, late stage of development, energy intensity of

oil production process, grid density of the well.

ëàíñèðîâàíèþ ñèñòåì ðàçðàáîòêè.

– Íåäîó÷åò ëèòîëîãè÷åñêèõ îñîáåííîñòåé è ôàöèàëü-

íûõ óñëîâèé ôîðìèðîâàíèÿ ïëàñòîâ-êîëëåêòîðîâ è èõ ãëè-

íèñòîé ñîñòàâëÿþùåé.

– Îòñóòñòâèå êàðò ðàçðàáîòêè íà îñíîâå ëèòîëîãè-

÷åñêîãî ñîñòàâà êîëëåêòîðîâ ìíîãîïëàñòîâûõ ìåñòî-

ðîæäåíèé ñ ðàñïðåäåëåíèåì ðåàëüíûõ îòáîðîâ íåôòè è

æèäêîñòè ïî ïëàñòàì è ìåæäó ýêñïëóàòàöèîííûìè

îáúåêòàìè.

– Íåäîñòàòî÷íûé îõâàò è ïåðèîäè÷íîñòü ãåîëîãî-ãèä-

ðîäèíàìè÷åñêèõ è ïðîìûñëîâî-ãåîôèçè÷åñêèõ ðàáîò ïî

êîíòðîëþ çà òåêóùåé âûðàáîòêîé ïëàñòîâ è ýíåðãåòè÷åñ-

êèì ñîñòîÿíèåì ïëàñòîâûõ ðåçåðâóàðîâ.

– Íåäîîöåíêà âîçìîæíîñòåé íåñòàöèîíàðíîãî çàâîä-

íåíèÿ ñ èçìåíåíèåì ôèëüòðàöèîííûõ ïîòîêîâ â ïëàñòàõ è

îñîáåííî âîïðîñà îïòèìèçàöèè ãèäðîäèíàìè÷åñêèõ ïà-

ðàìåòðîâ ðåæèìà âûðàáîòêè.

– Îòñóòñòâèå äîñòàòî÷íûõ ðåçåðâîâ ïîäãîòîâêè îïûò-

íûõ ñïåöèàëèñòîâ (îñîáåííî ïðîìûñëîâûõ ãåîëîãîâ è ðàç-

ðàáîò÷èêîâ) ïðè ÷ðåçâû÷àéíî áûñòðûõ òåìïàõ îñâîåíèÿ

Çàïàäíî-Ñèáèðñêîé ïðîâèíöèè.

Áëàãîïîëó÷èå è «çäîðîâüå» ëþáîé íåôòÿíîé êîìïà-

íèè îïðåäåëÿåòñÿ èëè äîëæíî îïðåäåëÿòüñÿ îòíîøåíè-

åì íå ñòîëüêî ê íîâûì, «ìîëîäûì» çàïàñàì, à â ïåðâóþ

î÷åðåäü ê «ñòàðûì», çðåëûì ìåñòîðîæäåíèÿì, âñòóïèâ-

øèì â ïîçäíþþ ñòàäèþ ðàçðàáîòêè. Èìåííî îíè áóäóò

îïðåäåëÿòü áóäóùóþ âåëè÷èíó âûðàáîòêè çà-

ïàñîâ, îáúåì îïåðàöèîííûõ çàòðàò, ðàöèî-

íàëüíîå èñïîëüçîâàíèå ñîçäàííîé èíôðà-

ñòðóêòóðû, îáåñïå÷åíèå ðàáî÷èìè ìåñòàìè

è ñíèæåíèå ýêîëîãè÷åñêîé íàãðóçêè íà ïðè-

ðîäíóþ ñðåäó.

Áîëåå ïðîäóêòèâíûå ìåñòîðîæäåíèÿ èëè

îáúåêòû, âñòóïèâøèå â ïîçäíþþ ñòàäèþ ðàç-

ðàáîòêè, îáëàäàþò âîçìîæíîñòüþ äîñòèæåíèÿ

áîëüøåé íåôòåîòäà÷è. Ïî íèì ñóùåñòâóåò ïî-

òåíöèàë óâåëè÷åíèÿ ÊÈÍ ñóùåñòâåííî ïðå-

âûøàþùèé ýòîò ïîêàçàòåëü âíîâü ââîäèìûõ

òðóäíîèçâëåêàåìûõ çàïàñîâ.

Ïîãîíÿ çà «ñâåæèìè», íî òðóäíîèçâëåêàå-

ìûìè çàïàñàìè ñ ìåíüøèìè îæèäàåìûìè

ÊÈÍ è íåäîñòàòî÷íîå âíèìàíèå ê ïðîáëåìàì

ïîâûøåíèÿ ýôôåêòèâíîñòè ðàçðàáîòêè «çðå-

ëûõ» ìåñòîðîæäåíèé íå ïîçâîëÿþò íàäåÿòüñÿ

íà óâåëè÷åíèå êîýôôèöèåíòà íåôòåîòäà÷è ïî

ÐÔ â áëèæàéøåé ïåðñïåêòèâå.
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