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Êèçåëîâñêèé ãîðèçîíò òóðíåéñêîãî ÿðóñà Áàâëèíñêîãî ìåñòîðîæäåíèÿ ñëîæåí èçâåñòíÿêàìè, ðàçðàáîòêà

êîòîðîãî áûëà íà÷àòà â 1976 ã. Íàèáîëåå ðàçáóðåííûì êàê âåðòèêàëüíûìè, òàê è ãîðèçîíòàëüíûìè ñêâàæèíàìè

íà êèçåëîâñêîì îáúåêòå ÿâëÿåòñÿ 6 áëîê, íà äîëþ êîòîðîãî ïðèõîäèòñÿ 53 % ãîðèçîíòàëüíûõ ñêâàæèí, ïðîáó-

ðåííûõ íà ìåñòîðîæäåíèè. Â 2002 ã. Èíñòèòóòîì ÒàòÍÈÏÈíåôòü â òåñíîì ñîòðóäíè÷åñòâå ñî ñïåöèàëèñòàìè

ãåîëîãè÷åñêîé ñëóæáû ÍÃÄÓ «Áàâëûíåôòü» ïðåäëîæåíà íîâàÿ êîìïëåêñíàÿ òåõíîëîãèÿ ðàçðàáîòêè êàðáîíàò-

íûõ êîëëåêòîðîâ. Òåõíîëîãèÿ âêëþ÷àåò â ñåáÿ ïëîùàäíóþ äåâÿòèòî÷å÷íóþ ñèñòåìó ðàñïîëîæåíèÿ ñêâàæèí ñ

ãîðèçîíòàëüíûìè è âåðòèêàëüíûìè ñòâîëàìè è íàãíåòàòåëüíîé ñêâàæèíîé â öåíòðå ýëåìåíòà. Ðàçáóðèâàíèå

çàëåæè ðåêîìåíäóåòñÿ ïðîâîäèòü â îïðåäåëåííîì ïîðÿäêå: â ïåðâóþ î÷åðåäü îñóùåñòâëÿåòñÿ áóðåíèå ñêâà-

æèí äëÿ ìåæñêâàæèííîé ïåðåêà÷êè âîäû, à çàòåì, ïîñëå èçó÷åíèÿ ãåîëîãè÷åñêèõ îñîáåííîñòåé ðàçáóðèâàåìîãî

ýëåìåíòà, âåäåòñÿ áóðåíèå íàãíåòàòåëüíûõ ñêâàæèí. Ïî ðåçóëüòàòàì èõ áóðåíèÿ èçó÷àåòñÿ ãåîëîãè÷åñêîå ñòðî-

åíèå, ñòðîÿòñÿ ñòðóêòóðíûå êàðòû, êàðòû îáùèõ è íåôòåíàñûùåííûõ òîëùèí. Ïðîèçâîäÿò çàìåðû ïðèåìèñòî-

ñòè ïëàñòà, ïëàñòîâîãî äàâëåíèÿ. Áóðåíèå ñêâàæèí äëÿ ìåæñêâàæèííîé ïåðåêà÷êè âîäû è íàãíåòàòåëüíûõ ñêâà-

æèí ñ îäíîãî êóñòà ïîçâîëÿåò ñîêðàòèòü ðàñõîäû íà ìàãèñòðàëüíûå âîäîâîäû âûñîêîãî äàâëåíèÿ è ïåðåêà÷è-

âàòü âîäó áåç åå îõëàæäåíèÿ, ò.å. èñïîëüçîâàòü ïðåèìóùåñòâà èçîòåðìè÷åñêîãî çàâîäíåíèÿ. Ðåçóëüòàòîì ïðèìå-

íåíèÿ òåõíîëîãèè ñòàë åæåãîäíûé ðîñò äîáû÷è íåôòè ïî êèçåëîâñêîìó ãîðèçîíòó Êîðîáêîâñêîãî ó÷àñòêà Áàâ-

ëèíñêîãî íåôòÿíîãî ìåñòîðîæäåíèÿ.
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Â êàðáîíàòíûõ îòëîæåíèÿõ òóðíåéñêîãî ÿðóñà Áàâëèíñ-

êîãî ìåñòîðîæäåíèÿ Ðåñïóáëèêè Òàòàðñòàí íåôòåíîñíûì

ÿâëÿåòñÿ êèçåëîâñêèé ãîðèçîíò. Êðîâåëüíàÿ ÷àñòü ïðîäóê-

òèâíîãî ãîðèçîíòà õàðàêòåðèçóåòñÿ ëó÷øèìè êîëëåêòîðñ-

êèìè ñâîéñòâàìè, ïî ñðàâíåíèþ ñî ñðåäèííîé è ïîäîøâåí-

íîé ÷àñòÿìè êèçåëîâñêîãî ãîðèçîíòà, ñëîæåííûìè óïëîò-

íåííûìè, ñëàáîíåôòåíàñûùåííûìè ïîðîäàìè. Çàëåæü

íåôòè ìàññèâíîãî òèïà. Êèçåëîâñêèé ãîðèçîíò òóðíåéñêî-

ãî ÿðóñà ñëîæåí èçâåñòíÿêàìè. Ðàçðàáîòêà äàííîãî ó÷àñò-

êà Áàâëèíñêîãî ìåñòîðîæäåíèÿ áûëà íà÷àòà â 1976 ã.

Îáùàÿ òîëùèíà êèçåëîâñêîãî ãîðèçîíòà ñîñòàâëÿåò

â ñðåäíåì 21,4 ì, ýôôåêòèâíàÿ ñðåäíÿÿ íåôòåíàñûùåí-

íàÿ òîëùèíà – 5,8 ì. Êîýôôèöèåíò ðàñ÷ëåíåííîñòè ñî-

ñòàâëÿåò 1,4 äîëè åä., ïåñ÷àíèñòîñòü ðàçðåçà ïëàñòà –

0,69 äîëè åä. Íåôòè õàðàêòåðèçóþòñÿ ñðåäíåé âÿçêîñ-

òüþ 20,8 ìÏà*ñ, ïëîòíîñòüþ – 872,5 êã/ì3 â ïëàñòîâûõ

óñëîâèÿõ, äàâëåíèåì íàñûùåíèÿ – 3,3 ÌÏà. Ïî ñîäåð-

æàíèþ ñåðû íåôòü ÿâëÿåòñÿ ñåðíèñòîé.

Íàèáîëåå ðàçáóðåííûì êàê âåðòèêàëüíûìè (ÂÑ), òàê

è ãîðèçîíòàëüíûìè ñêâàæèíàìè (ÃÑ) íà êèçåëîâñêîì

îáúåêòå ÿâëÿåòñÿ 6 áëîê, íà äîëþ êîòîðîãî ïðèõîäèòñÿ

53 % ÃÑ, ïðîáóðåííûõ íà ìåñòîðîæäåíèè (Õèñàìîâ è

äð., 2015).

Íà ðèñ. 1 ïðèâåäåíà ñèñòåìà ðàçðàáîòêè êèçåëîâñ-

êîãî ãîðèçîíòà Êîðîáêîâñêîãî ó÷àñòêà Áàâëèíñêîãî ìå-

ñòîðîæäåíèÿ.

Â 2002 ã. èíñòèòóòîì ÒàòÍÈÏÈíåôòü â òåñíîì ñî-

òðóäíè÷åñòâå ñî ñïåöèàëèñòàìè ãåîëîãè÷åñêîé ñëóæ-

áû ÍÃÄÓ «Áàâëûíåôòü» ïðåäëîæåíà íîâàÿ êîìïëåêñ-

íàÿ òåõíîëîãèÿ ðàçðàáîòêè êàðáîíàòíûõ êîëëåêòîðîâ.

Òåõíîëîãèÿ âêëþ÷àåò â ñåáÿ ïëîùàäíóþ äåâÿòèòî÷å÷-

íóþ ñèñòåìó ðàñïîëîæåíèÿ ñêâàæèí ñ ãîðèçîíòàëüíûìè

è âåðòèêàëüíûìè ñòâîëàìè è íàãíåòàòåëüíîé ñêâàæèíîé â

öåíòðå ýëåìåíòà. Ðàññòîÿíèå îò íàãíåòàòåëüíîé äî ãîðè-

çîíòàëüíîé äîáûâàþùåé – 450 ì, äî âåðòèêàëüíîé óãëî-

âîé äîáûâàþùåé – 635 ì. Ðàçáóðèâàíèå çàëåæè ðåêîìåí-

ÓÄÊ 622.276

Ðèñ. 1. Ðàçðàáîòêà

6 áëîêà êèçåëîâñêîãî ãîðèçîíòà

Êîðîáêîâñêîãî ó÷àñòêà Áàâëèíñêîãî ìåñòîðîæäåíèÿ.
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äóåòñÿ ïðîâîäèòü â îïðåäåëåííîì ïîðÿäêå: â ïåðâóþ î÷å-

ðåäü îñóùåñòâëÿåòñÿ áóðåíèå ñêâàæèí äëÿ ìåæñêâàæèí-

íîé ïåðåêà÷êè âîäû, à çàòåì, ïîñëå èçó÷åíèÿ ãåîëîãè÷åñ-

êèõ îñîáåííîñòåé ðàçáóðèâàåìîãî ýëåìåíòà, âåñòè áóðå-

íèå íàãíåòàòåëüíûõ ñêâàæèí. Ïî ðåçóëüòàòàì èõ áóðåíèÿ

èçó÷àåòñÿ ãåîëîãè÷åñêîå ñòðîåíèå, ñòðîÿòñÿ ñòðóêòóðíûå

êàðòû, êàðòû îáùèõ è íåôòåíàñûùåííûõ òîëùèí. Ïðîèç-

âîäÿò çàìåðû ïðèåìèñòîñòè ïëàñòà, ïëàñòîâîãî äàâëåíèÿ

(Õèñàìîâ è äð., 2001).

Â íàãíåòàòåëüíûõ ñêâàæèíàõ ðåêîìåíäóåòñÿ ïðîâåäåíèå

íåïðîäîëüíîãî âåðòèêàëüíîãî ñåéñìè÷åñêîãî ïðîôèëè-

ðîâàíèÿ íà ïðåäìåò èññëåäîâàíèÿ òðåùèíîâàòîñòè. Îïðå-

äåëÿþò äàâëåíèå ñìûêàíèÿ òðåùèí. Ïðîèçâîäÿò ðàñ÷åòû

òðåáóåìîãî îáúåìà çàêà÷êè âîäû èç óñëîâèÿ ñîõðàíåíèÿ

íà÷àëüíîãî ïëàñòîâîãî äàâëåíèÿ ïîñëå îòáîðà æèäêîñòè èç

ïëàñòà. Â íàãíåòàòåëüíûõ ñêâàæèíàõ ïåðôîðèðóåòñÿ ïîäî-

øâåííàÿ ÷àñòü ïëàñòà. Ïðîèçâîäèòñÿ îïåðåæàþùàÿ öèêëè-

÷åñêàÿ çàêà÷êà âîäû, òåì ñàìûì, ïîäãîòàâëèâàÿ ïëàñò ê îò-

áîðó íåôòè. Çàêà÷êà ïëàñòîâîé âîäû, êàê âûòåñíÿþùåãî

àãåíòà, äîëæíà áûòü ÷åðåäóþùåéñÿ (Áàêèðîâ è äð., 2013).

Áóðåíèå ñêâàæèí äëÿ ìåæñêâàæèííîé ïåðåêà÷êè âîäû

è íàãíåòàòåëüíûõ ñêâàæèí ñ îäíîãî êóñòà ïîçâîëÿåò ñî-

êðàòèòü ðàñõîäû íà ìàãèñòðàëüíûå âîäîâîäû âûñîêîãî

äàâëåíèÿ è ïåðåêà÷èâàòü âîäó áåç åå îõëàæäåíèÿ, ò.å. èñ-

ïîëüçîâàòü ïðåèìóùåñòâà èçîòåðìè÷åñêîãî çàâîäíåíèÿ.

Ïîñëå óòî÷íåíèÿ ãåîëîãè÷åñêîãî ñòðîåíèÿ ðàçáóðè-

âàåìîãî ýëåìåíòà ïðîâîäÿò áóðåíèå íàêëîííî-íàïðàâëåí-

íûõ è ÃÑ ðàâíîóäàëåííî îò íàãíåòàòåëüíûõ ñêâàæèí. Ãî-

ðèçîíòàëüíûé ñòâîë, òàêæå êàê è ïåðôîðàöèþ â íàêëîí-

íî-íàïðàâëåííûõ äîáûâàþùèõ ñêâàæèíàõ, íåîáõîäèìî

ïðîâîäèòü â êðîâåëüíîé ÷àñòè ïðîäóêòèâíîãî ïëàñòà. Ýòèì

äîñòèãàåòñÿ ðàâíîìåðíûé îõâàò ïëàñòà ôèëüòðàöèîííûì

ïîòîêîì ñíèçó ââåðõ. Îòáîð ïðîäóêöèè ñêâàæèí, êàê è çà-

êà÷à âîäû îñóùåñòâëÿþòñÿ â öèêëè÷åñêîì ðåæèìå.

Äëÿ óâåëè÷åíèÿ òåìïîâ äîáû÷è íåôòè è ïîâûøåíèÿ

íåôòåîòäà÷è çàëåæè ïðåäóñìàòðèâàåòñÿ ïðèìåíåíèå ñèñ-

òåìû ïîñëåäîâàòåëüíîãî ñîëÿíîêèñëîòíîãî âîçäåéñòâèÿ

íà ïëàñò ïî ìåðå ñíèæåíèÿ ïðîäóêòèâíîñòè ñêâàæèí, ïî-

òîêîîòêëîíÿþùèìè òåõíîëîãèÿìè. Ñ 2002 ã. ðàçáóðèâàíèå

è ýêñïëóàòàöèÿ Êîðîáêîâñêîãî ó÷àñòêà îñóùåñòâëÿåòñÿ ïî

ïðèíÿòîé òåõíîëîãèè.

Äèíàìèêà îñíîâíûõ ïîêàçàòåëåé ðàçðàáîòêè êèçåëîâ-

ñêîãî ãîðèçîíòà Êîðîáêîâñêîãî ó÷àñòêà Áàâëèíñêîãî ìåñ-

Ðèñ. 3. Äèíàìèêà ðàáîòû ÃÑ íà êèçåëîâñêîì ãîðèçîíòå Êî-

ðîáêîâñêîãî ó÷àñòêà.
Ðèñ. 2. Äèíàìèêà îñíîâíûõ ïîêàçàòåëåé ðàçðàáîòêè 6 áëîêà

êèçåëîâñêîãî ãîðèçîíòà Êîðîáêîâñêîãî ó÷àñòêà.

Òàáë. 1. Ïîêàçàòåëè ðàçðàáîòêè êèçåëîâñêîãî ãîðèçîíòà Êîðîáêîâñêîãî ó÷àñòêà ïîñëå âíåäðåíèÿ òåõíîëîãèè.
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òîðîæäåíèÿ ñ íà÷àëà ïðîìûøëåííîé ýêñïëóàòàöèè ïðî-

ìûøëåííîãî îáúåêòà ïðèâåäåíà íà ðèñ. 2-3.

Çà àíàëèçèðóåìûé ïåðèîä (1976-2015 ãã.) ñðåäíåãîäî-

âîé ñðåäíåñóòî÷íûé äåáèò íåôòè è æèäêîñòè âåë ñåáÿ âîë-

íîîáðàçíî, à íà÷èíàÿ ñ ïðèìåíåíèÿ íîâîé òåõíîëîãèè,

íàìåòèëàñü òåíäåíöèÿ ê åãî óâåëè÷åíèþ. Òàê ñðåäíèé äå-

áèò ïî íåôòè óâåëè÷èëñÿ ñ 2,3 ò/ñóò â 2002 ã. äî 5,1 ò/ñóò â

2015 ã. çà ñ÷åò ââîäà íîâûõ è îïòèìèçàöèè äåéñòâóþùåãî

ôîíäà ñêâàæèí (Ðèñ. 2).

Îñíîâíûå òåõíîëîãè÷åñêèå ïîêàçàòåëè ðàçðàáîòêè

îáúåêòà ñ ó÷åòîì ðàáîòû ýêñïåðèìåíòàëüíîãî ó÷àñòêà ñ

2002 ã. ïðèâåäåíû â òàáë. 1.

Íà òåêóùèé ìîìåíò (01.01.2016 ã.) â ïðîìûøëåííîé

ýêñïëóàòàöèè íàõîäèòñÿ 172 äîáûâàþùèõ (71 – ÃÑ) è 40

íàãíåòàòåëüíûõ (1 – ÃÑ) ñêâàæèí, èç êîòîðûõ 8 íàõîäÿòñÿ â

ïîñòîÿííîé ðàáîòå îò êóñòîâîé íàñîñíîé ñòàíöèè (ÊÍÑ-

12), îñòàëüíûå íàãíåòàòåëüíûå ñêâàæèíû ðàáîòàþò îò ñêâà-

æèí äàþùèõ òåõíè÷åñêóþ âîäó â öèêëè÷åñêîì ðåæèìå.

Â 2015 ã. äîáû÷à íåôòè ïî ðàññìàòðèâàåìîìó îáúåêòó

ñîñòàâèëà 293,6 òûñ. ò, òåìï îòáîðà îò íà÷àëüíûõ èçâëåêàå-

ìûõ çàïàñîâ – 6,9 %, æèäêîñòè äîáûòî 343,6 òûñ. ò ïðè îá-

âîäíåííîñòè äîáûâàåìîé ïðîäóêöèè 14,6 %, ñ öåëüþ ïîä-

äåðæàíèÿ ïëàñòîâîãî äàâëåíèÿ çàêà÷åíî 72 òûñ. ì3 âîäû.

Íà ðèñóíêàõ 4-5 ïðèâåäåíà äèíàìèêà ðàáîòû ÂÑ è ÃÑ

ïîñëå âíåäðåíèÿ òåõíîëîãèè. Äåáèòû ïî íåôòè ÃÑ ñ 2002 ã.

(3,8 ò/ñóò) âûðîñëè äî 7,5 ò/ñóò â 2015 ã., íî ñëåäóåò îòìå-

òèòü, ÷òî ñðåäíåãîäîâîé ìàêñèìàëüíûé äåáèò (8,4 ò/ñóò)

áûë îáåñïå÷åí â 2006 è 2013 ãã.

Ñðàâíèâàòü ñóùåñòâóþùèé ñðåäíåãîäîâîé äåáèò ÃÑ ñ

äåáèòîì íåôòè 2001 ã. íå êîððåêòíî. Òàê ôîíä ÃÑ â 2001 ã.

ñîñòàâëÿë âñåãî 3 ñêâàæèíû, èç íèõ 2 ÃÑ ïðîáóðåííûõ â

2001 ã., à â 2015 ã. â ýêñïëóàòàöèè íàõîäèòñÿ 71 ÃÑ.

Ñðåäíåãîäîâîé äåáèò ïî íåôòè ÂÑ óâåëè÷èëñÿ íåçíà-

÷èòåëüíî ñ 2,2 ò/ñóò â 2002 ã. äî 3,7 ò/ñóò â 2015 ã. Ìàêñè-

ìàëüíûé ñðåäíåãîäîâîé äåáèò áûë äîñòèãíóò â 2007 ã., îí

ñîñòàâëÿë 4 ò/ñóò.

Îáâîäíåííîñòü ïðîäóêöèè êàê ÂÑ, òàê è ÃÑ íå çíà÷è-

òåëüíî óâåëè÷èëàñü ïî ñðàâíåíèþ ñ 2002 ã. Â 2015 ã. îá-

âîäíåííîñòü ÂÑ ñîñòàâèëà ìåíåå 20 %, à ÃÑ ìåíåå 10 %.

Ðåçóëüòàòîì ýêñïåðèìåíòà ñòàë åæåãîäíûé ðîñò äîáû-

÷è íåôòè ïî êèçåëîâñêîìó ãîðèçîíòó Êîðîáêîâñêîãî ó÷à-

ñòêà, îñòàëîñü ïðîáóðèòü è ââåñòè â ýêñïëóàòàöèþ 7 ÃÑ.
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Abstract. Kizelian horizon of Tournasian in the Bavlinsky

field is composed of limestone, the development of which was

started in 1976. The block No.6 is the most drilled both by

vertical and horizontal wells on the Kizelian area, which

accounts for 53% of horizontal wells drilled in the field. In 2002,

the Institute TatNIPIneft in close collaboration with the

geological survey of oil-and-gas production department

Bavlyneft proposed a new complex technology for the

development of carbonate reservoirs. The technology includes

a nine-point areal location of wells with horizontal and vertical

trunks and injection well in the center of the element. Drilling of

the field is recommended in a certain order – primarily to drill

wells for the inter-well pumping of water, and then, after

studying the geological features of drillable element, to drill

injection wells. According to the drilling results geological

structure is studied, structure maps, general and oil-saturated

strata maps are constructed. Reservoir capacity, reservoir

pressure parameters are measured. Drilling of wells for inter-

well pumping of water and injection wells from a single group

can reduce the cost of high-pressure water pipelines and

pumping of water without cooling it, i.e., to take advantage of

the isothermal flooding. Annual growth of oil production in the

Kizelian horizon of Korobkovsky area of Bavlinsky oil field has

become the result of the technology application.

Keywords: oil production, experiment, well, Kizelian horizon.
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