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Ïðîåêòèðîâàíèå è áóðåíèå

ìíîãîçàáîéíûõ ñêâàæèí íà Íîâî-Ñóêñèíñêîì

ìåñòîðîæäåíèè ÍÃÄÓ «Ïðèêàìíåôòü»

Â ñèòóàöèè, êîãäà îñíîâíûå çàïàñû óãëåâîäîðîäîâ ÿâëÿþòñÿ òðóäíîèçâëåêàåìûìè è ñîñðåäîòî÷åíû â íå-

òðàäèöèîííûõ êîëëåêòîðàõ, íåîáõîäèìî ðàçðàáàòûâàòü è âíåäðÿòü ïåðåäîâûå òåõíîëîãèè, ïîçâîëÿþùèå âåñòè

ðåíòàáåëüíóþ äîáû÷ó íåôòè. Îäíèì èç íàïðàâëåíèé ðàçâèòèÿ íà ñåãîäíÿøíèé äåíü ÿâëÿåòñÿ ãîðèçîíòàëüíîå

áóðåíèå ñêâàæèí. Áóðåíèå ìíîãîçàáîéíûõ ñêâàæèí äàëî «âòîðóþ æèçíü» ðàññìàòðèâàåìîìó Íîâî-Ñóêñèíñêî-

ìó ìåñòîðîæäåíèþ, íàõîäÿùåìóñÿ íà ïîçäíåé ñòàäèè ðàçðàáîòêè, è ïîçâîëèëî íå òîëüêî óäåðæàòü äîáû÷ó

íåôòè íà ïðåæíåì óðîâíå, íî è íàðàñòèòü åå, íåñìîòðÿ íà åñòåñòâåííîå îáâîäíåíèå è çàêîíîìåðíîå ñíèæåíèå

äîáû÷è. Ìíîãîçàáîéíûå ñêâàæèíû, î êîòîðûõ ïîéäåò ðå÷ü, ñòàëè ñàìûìè ýôôåêòèâíûìè ìíîãîçàáîéíûìè

ñêâàæèíàìè, ïðîáóðåííûìè â ÎÀÎ «Òàòíåôòü». Â ðàññìàòðèâàåìîé ñòàòüå, áóäóò ðàññìîòðåíû ïðè÷èíû ïàäå-

íèÿ äîáû÷è êàê â öåëîì ïî ìåñòîðîæäåíèþ, òàê è äëÿ ìíîãîçàáîéíûõ ñêâàæèí, â ÷àñòíîñòè.

Êëþ÷åâûå ñëîâà: ìíîãîçàáîéíûå ñêâàæèíû, êîýôôèöèåíò èçâëå÷åíèÿ íåôòè, ãîðèçîíòàëüíûå ñêâàæèíû,

âûñîêîâÿçêàÿ íåôòü.

Íà ñåãîäíÿøíèé äåíü, â ñâÿçè ñ èñòîùåíèåì ìèðîâûõ

çàïàñîâ íåôòè è ïðîáëåìàìè ïðè åå äîáû÷å, â ìèðå âñå

áîëüøå âíèìàíèÿ óäåëÿåòñÿ íåòðàäèöèîííûì êîëëåêòî-

ðàì è ìåòîäèêàì íåôòåèçâëå÷åíèÿ. Â èõ ÷èñëî âõîäèò è

áóðåíèå ñêâàæèí ñ ãîðèçîíòàëüíûì îêîí÷àíèåì (ÃÑ) è

òàê íàçûâàåìûå ìíîãîçàáîéíûå ñêâàæèíû ñ ãîðèçîíòàëü-

íûì îêîí÷àíèåì (ÌÇÃÑ).

Íîâî-Ñóêñèíñêîå ìåñòîðîæäåíèå ðàñïîëîæåíî â ñå-

âåðî-âîñòî÷íîé ÷àñòè Ðåñïóáëèêè Òàòàðñòàí, â 6 êì ê

þãó îò ðàéîííîãî öåíòðà ã. Íàáåðåæíûå ×åëíû. Îòêðû-

òî â 1967 ãîäó, à ââåäåíî â ðàçðàáîòêó â 1974 ãîäó. Ïðî-

äóêòèâíûìè ÿâëÿþòñÿ îòëîæåíèÿ áîáðèêîâñêîãî è òóð-

íåéñêîãî âîçðàñòîâ íèæíåãî êàðáîíà (ïðîäóêòèâíûå òîë-

ùèíû ïëàñòîâ áîáðèêîâñêîãî ãîðèçîíòà äîñòèãàþò 36 ì).

Ðèñ. 1. Äèíàìèêà äîáû÷è íà Íîâî-Ñóêñèíñêîì ìåñòîðîæäåíèè (ïðîãíîç è ôàêò).

Ðèñ. 2. Ðàñïîëîæåíèå ìíîãîçàáîéíîé ñêâàæèíû ñ ãîðèçîíòàëü-

íûì îêîí÷àíèåì íà 3D ìîäåëè ìåñòîðîæäåíèÿ.
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Ïî äàííûì àíàëèçîâ, íåôòü îòíîñèòñÿ ê

ãðóïïå ñðåäíèõ íåôòåé è ÿâëÿåòñÿ âûñî-

êîâÿçêîé (äî180 ñÏÇ), âûñîêîñåðíèñòîé

(2,4 %), ïàðàôèíèñòîé (3,2 %). Äàííîå

ìåñòîðîæäåíèå îáëàãàåòñÿ ëüãîòíîé

ñòàâêîé íàëîãîîáëîæåíèÿ ïî âûðàáîòêå

çàïàñîâ.

Áóðåíèå ÌÇÃÑ áûëî íà÷àòî â 2005

ãîäó ñêâàæèíîé ¹1222. Ïðè ïîäáîðå ó÷à-

ñòêîâ äëÿ èñïûòàíèÿ òåõíîëîãèè îäíèì èç

îñíîâíûõ ïàðàìåòðîâ áûëà ýôôåêòèâíàÿ

íåôòåíàñûùåííàÿ òîëùèíà è íàëè÷èå îñ-

òàòî÷íûõ çàïàñîâ. Îñíîâíàÿ öåëü áóðå-

íèÿ ÌÇÑ – ââåäåíèå â ðàçðàáîòêó ìàêñè-

ìàëüíî âîçìîæíîãî êîëè÷åñòâà çàïàñîâ

è óâåëè÷åíèå ÊÈÍ â çîíå äðåíèðîâàíèÿ.

Ìîæíî ñêàçàòü, ÷òî áóðåíèå äàííûõ

ñêâàæèí äàëî «âòîðóþ æèçíü» ìåñòîðîæ-

äåíèþ, íàõîäÿùåìóñÿ íà çàêëþ÷èòåëüíîé

ñòàäèè ðàçðàáîòêè, è ïîçâîëèëî íå òîëü-

êî óäåðæàòü äîáû÷ó íà ïðåæíåì óðîâíå, íî è íàðàñòèòü

åå, íåñìîòðÿ íà çàêîíîìåðíîå ñíèæåíèå (Ðèñ.1). Ê òîìó

æå, íà ñåãîäíÿøíèé äåíü, íà äîëþ ÌÇÑ ïðèõîäèòñÿ îêîëî

ïîëîâèíû îò ñóòî÷íîé äîáû÷è ïî ìåñòîðîæäåíèþ (îá-

ùèé ôîíä – 85 ñêâàæèí). Ñðåäè ïðî÷èõ ÌÓÍ è ÏÍÏ, ïðî-

âåäåííûõ íà ñêâàæèíàõ, áóðåíèå ÌÇÃÑ îêàçàëîñü íàèáî-

ëåå ýôôåêòèâíûì ìåðîïðèÿòèåì.

Íà äàííûé ìîìåíò ïðîáóðåíî ñåìü ÌÇÃÑ íà ìåñòî-

ðîæäåíèè, è ëèøü îäíà ñêâàæèíà îêàçàëàñü íåýôôåêòèâ-

íîé, òàê êàê ïåðâûé ñòâîë ïîïàë â çîíó çàìåùåíèÿ êîëëåê-

òîðà íà óãëèñòûå îòëîæåíèÿ. Ïðàêòè÷åñêè âñå ñêâàæèíû

ÿâëÿþòñÿ äâóñòâîëüíûìè, è ñòâîëû ðàçâåäåíû ïî àçèìó-

òó. Ëèøü îäíà èìååò òðè ñòâîëà, êîòîðûå ðàñïîëîæåíû

ýòàæíî (äðóã íàä äðóãîì) (Ðèñ. 2).

Ìàêñèìàëüíûå äåáèòû äàííûõ ñêâàæèí â ñâîå âðåìÿ

äîñòèãàëè îòìåòêè ñâûøå 90 ò/ñóò. È åñëè ïîñìîòðåòü íà

ðåçóëüòàòû â ñðàâíåíèè ñ êîýôôèöèåíòîì ïåñ÷àíèñòîñòè

Ðèñ. 3. Ïîêàçàòåëè ðàáîòû ÌÇÃÑ è ÃÑ íà ìåñòîðîæäåíèè.

ïî ãîðèçîíòàëè, òî íàèáîëåå ýôôåêòèâíûå òå, ó êîòîðûõ

îí âûøå. Ïîýòîìó, âàæíîå çíà÷åíèå ïðè ñòðîèòåëüñòâå

ýòèõ ñêâàæèí èìååò òî÷íîå ïðîãíîçèðîâàíèå òî÷êè âõîäà

â ïëàñò, ïðîâåäåíèå ãîðèçîíòàëüíîãî ñòâîëà â íàèáîëåå

ïðîíèöàåìîé ÷àñòè ïëàñòà è ìîíèòîðèíã ãåîëîãè÷åñêèõ

ïàðàìåòðîâ ïðè áóðåíèè, ÷òî ïîçâîëÿåò êîððåêòèðîâàòü

òðàåêòîðèþ â õîäå áóðåíèÿ.

Äîïïîëíèòåëüíàÿ äîáû÷à íåôòè íà ìåñòîðîæäåíèè çà

ñ÷åò ïðèìåíåíèÿ òåõíîëîãèè ñîñòàâèëà ñâûøå 327 òûñ. ò.

È â ïðèíöèïå âèäíî, ÷òî äàæå ìàëîýôôåêòèâíàÿ

ñêâ.1225 çà òî æå âðåìÿ ðàáîòû èìååò òàêóþ æå íàêîï-

ëåííóþ äîáû÷ó, êàê ãîðèçîíòàëüíûå ñêâàæèíû â ñóììå

(Ðèñ. 3).

Ïî ýêîíîìè÷åñêèì ïîêàçàòåëÿì ÌÇÃÑ îêàçàëèñü áî-

ëåå ýôôåêòèâíûìè ïî ñðàâíåíèþ ñ ïðîñòûìè ãîðèçîí-

òàëüíûìè è íàêëîííûìè. ×èñòûé äèñêîíòèðîâàííûé äî-

Ðèñ. 4. Ñðàâíåíèå âàðèàíòîâ áóðåíèÿ ÌÇÃÑ è ÃÑ.
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õîä (×ÄÄ) ñîñòàâèë 515,1 ìëí.ðóá. Ïðè ïëàíå 65,8 ìëí.ðóá.

ÈÄÄ – 1,8, ïðè ïëàíå – 1,2. Ñðîê îêóïàåìîñòè 2,6 ãîäà, â

2,5 ðàçà áûñòðåå ïî ñðàâíåíèþ ñ ïëàíîì. Ïðè ýòîì, çà

ïðîøåäøèå 5 ëåò ÃÑ åùå íå îêóïèëèñü.

Òàê êàê ó áîëüøèíñòâà ÌÇÃÑ äâà ñòâîëà, òî ìîæíî

ñêàçàòü, ÷òî ïî ïëîùàäè îõâàòà ïëàñòà äðåíèðîâàíèåì,

îäíà ìíîãîçàáîéíàÿ ñêâàæèíà ñ ãîðèçîíòàëüíûì îêîí-

÷àíèåì ìîæåò çàìåíèòü 2 ñêâàæèíû ñ ãîðèçîíòàëüíûì

îêîí÷àíèåì. Íå òðóäíî ïîñ÷èòàòü, áóðåíèå âòîðîãî ãî-

ðèçîíòàëüíîãî ñòâîëà â ÌÇÑ îáîéäåòñÿ ïðèìåðíî â

11,2 ìëí. ðóá. Â òî âðåìÿ êàê áóðåíèå îáû÷íîé ÃÑ îáõî-

äèòñÿ ïðèìåðíî â 35 ìëí. ðóá. Ýêîíîìèÿ îêîëî 24 ìëí.

ðóá., íå ñ÷èòàÿ çàòðàò íà ïåðåäâèæêó ñòàíêà, íàçåìíîå è

ïîäçåìíîå îáîðóäîâàíèå, çàòðàò íà îáñëóæèâàíèå, ýëåê-

òðîýíåðãèþ è ïðî÷åå (Ðèñ. 4).

Âûâîäû
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Designing and Drilling Multilateral Wells on Novo-Suksinsky Field

by Prikamneft Oil and Gas Production Department
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2Tatar Oil Research and Design Institute (TatNIPIneft) JSC Tatneft, Bugulma, Russia
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Abstract. In a situation where the main hydrocarbon

reserves are difficult to recover and unconventional, it is

necessary to develop and introduce advanced technologies

to keep oil production profitability. One of the areas of

development today is horizontal drilling.

Drilling of multilateral wells has given a «second life»

to the studied Novo-Suksinsky field in the late stage of

development. It allowed not only to keep oil production at

the same level, but to increase it despite the natural

flooding and decline in production. Discussed multilateral

wells have become the most effective multilateral wells

drilled by JSC Tatneft. Causes for production decline both

for the whole deposit and for multilateral wells are

considered in this article.

Keywords: Multilateral Wells, EOR, horizontal drilling,

high-viscosity oil.
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