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Â ñòàòüå ðàññìàòðèâàåòñÿ îïûò ïðèìåíåíèÿ òåõíîëîãèè ìîäèôèöèðîâàííûõ ïîëèìåð-äèñïåðñíûõ ñèñòåì íà

îòëîæåíèÿ íèæíåãî êàðáîíà îïûòíûõ ó÷àñòêîâ Íèêîëüñêîãî ìåñòîðîæäåíèÿ íåôòè. Ïðèâåäåíû ðàñ÷¸òû òåõíî-

ëîãè÷åñêîé è ýêîíîìè÷åñêîé ýôôåêòèâíîñòè ïðèìåíåíèÿ òåõíîëîãèè, à òàêæå ãðàôèêè ðàñ÷¸òà äîïîëíèòåëüíîé

äîáû÷è íåôòè ïî ðàçëè÷íûì ìåòîäèêàì.

Êëþ÷åâûå ñëîâà: êîýôôèöèåíò èçâëå÷åíèÿ íåôòè, ìåòîäû óâåëè÷åíèÿ íåôòåîòäà÷è, îáâîäíåíèå, äîïîëíè-

òåëüíàÿ äîáû÷à íåôòè.

Íèêîëüñêîå ìåñòîðîæäåíèå îòêðûòî â 1981ã. êàê Êàì-

áàðñêîå ìåñòîðîæäåíèå, à â 1996 ã. îòäåëåíî îò Êàìáàðñ-

êîãî êàê ñàìîñòîÿòåëüíîå (Âîëãî-Óðàëüñêàÿ ÍÃÏ, Ðåïóá-

ëèêà Óäìóðòèÿ). Íà ìåñòîðîæäåíèè â ïðîìûøëåííîé ðàç-

ðàáîòêå íàõîäèòñÿ òóëüñêèé ãîðèçîíò âèçåéñêîãî ÿðóñà

(ïëàñòû C
II
 è C

III
). Ïðîäóêòèâíàÿ òîëùà ýòèõ ïëàñòîâ ïðåä-

ñòàâëåíà ïåñ÷àíèêàìè ìåëêîçåðíèñòûìè, êâàðöåâûìè,

ìàññèâíûìè è àëåâðîëèòàìè ðàçíîçåðíèñòûìè. Ñðåäíÿÿ

ïîðèñòîñòü ïðîäóêòèâíûõ ïëàñòîâ ñîñòàâëÿåò 21 %, íåô-

òåíàñûùåííîñòü – 71,8 %, ïðîíèöàåìîñòü – 0,344 ìêì2,

÷òî íèæå ïîêàçàòåëåé àíàëîãè÷íûõ ïëàñòîâ Âÿòñêîé ïëî-

ùàäè. Ýôôåêòèâíàÿ íåôòåíàñûùåííàÿ òîëùèíà ñîñòàâ-

ëÿåò 3,3 ì.

Äëÿ Íèêîëüñêîãî ìåñòîðîæäåíèÿ (âèçåéñêèå îòëîæå-

íèÿ) íà÷àëüíàÿ ïëàñòîâàÿ òåìïåðàòóðà ñîñòàâëÿåò 26°Ñ,

íà÷àëüíîå ïëàñòîâîå äàâëåíèå – 14,4 ÌÏà. Âÿçêîñòü íåôòè

Òàáë. Òåõíîëîãè÷åñêèå ïàðàìåòðû îáðàáîòîê íàãíåòàòåëüíûõ ñêâàæèí

Íèêîëüñêîãî ìåñòîðîæäåíèÿ ïî òåõíîëîãèè ÌÏÄÑ.

ÓÄÊ: 550.849

Â óñëîâèÿõ íàðàñòàþùåãî ýêîíîìè÷åñêîãî êðèçèñà è

ïàäåíèÿ íåôòÿíûõ öåí àêòóàëüíîñòü çàñòàðåëûõ ïðîáëåì

íåôòåãàçîâîé îòðàñëè Ðîññèè òîëüêî óâåëè÷èâàåòñÿ. Â

ïåðâóþ î÷åðåäü ðå÷ü èäåò î íåäîïóñòèìî íèçêîì êîýô-

ôèöèåíòå èçâëå÷åíèÿ íåôòè. Èçâåñòíî, ÷òî ÊÈÍ â íåôòÿ-

íîé ïðîìûøëåííîñòè ÐÔ ïàäàåò óæå áîëåå 25 ëåò – ñ óðîâ-

íÿ 40 % â íà÷àëå 1980-õ ãîäîâ äî 30 % è íèæå â ïîñëåäíèå

ãîäû.

Ðåøåíèå ïðîáëåìû ïîâûøåíèÿ ýôôåêòèâíîñòè ðàç-

ðàáîòêè ìåñòîðîæäåíèé ñ òðóäíîèçâëåêàåìûìè çàïàñà-

ìè ñâÿçàíî ñ ñîçäàíèåì íîâûõ è óñîâåðøåíñòâîâàíèåì

ñóùåñòâóþùèõ ôèçèêî-õèìè÷åñêèõ ìåòîäîâ, îáåñïå÷èâà-

þùèõ áîëåå ïîëíîå èçâëå÷åíèå íåôòè è óìåíüøåíèåì

äîáû÷è ïîïóòíîé âîäû.

Â íà÷àëå 80-õ ãîäîâ Ãàçèçîâûì À.Ø. ñ ñîàâòîðàìè äëÿ

ðåãóëèðîâêè çàâîäíåíèÿ íåîäíîðîäíûõ ïëàñòîâ è óâåëè-

÷åíèÿ êîíå÷íîé íåôòåîòäà÷è áûëî ïðåäëîæåíî èñ-

ïîëüçîâàòü ïîëèìåðäèñïåðñíûå ñèñòåìû (ÏÄÑ).

Ñóùíîñòü âîçäåéñòâèÿ ÏÄÑ çàêëþ÷àåòñÿ â ïîâûøå-

íèè ôèëüòðàöèîííîãî ñîïðîòèâëåíèÿ âûñîêîîáâîä-

íåííûõ ïðîìûòûõ èíòåðâàëîâ ïîñëîéíî-íåîäíîðîä-

íîãî ïëàñòà ïóò¸ì ïîñëåäîâàòåëüíîãî íàãíåòàíèÿ â

ïëàñò ÷åðåç íàãíåòàòåëüíûå ñêâàæèíû ñëàáî êîíöåí-

òðèðîâàííîãî ïîëèìåðíîãî ðàñòâîðà è ãëèíèñòîé ñóñ-

ïåíçèè ñ ïîñëåäóþùèì îáðàçîâàíèåì â ïîðèñòîé

ñðåäå óñòîé÷èâîãî ê ðàçìûâó îñàäêà.

V.N. Napalkov, N.G. Nurgalieva, I.N. Plotnikova. Efficiency

of Application of the Hydrochlorid-Acid Formation Treatment

in the Cavernous-Fractured Reservoirs of the Extra-Heavy

Crude Oils and Bitumen Fields.

Article is devoted questions of application of the hydrochlorid-

acid formation treatment (HAFT) in the cavernous-fractured

reservoirs of the extra-heavy crude oils and bitumen fields. Influence

áîðòà Ìåëåêåññêîé âïàäèíû. Ãåîðåñóðñû. N1(2). 2000. 28-35.

Íàñèáóëëèí È.Ì., Âàñÿñèí Ã.È. Ìåòîäè÷åñêîå ðåøåíèå ïðî-

áëåìû ïîäáîðà ýôôåêòèâíûõ êèñëîòíûõ êîìïîçèöèé äëÿ èíòåíñè-

ôèêàöèè äîáû÷è íåôòè íà Àêàíñêîì ìåñòîðîæäåíèè ÇÀÎ «Ïðåä-

ïðèÿòèå Êàðà-Àëòûí». Ôîíäû ÍÈÈ «Íåôòåïðîìõèì». Êàçàíü. 2008.

Êîìïëåêñíûå èññëåäîâàíèÿ ïî óòî÷íåíèþ ãåîëîãè÷åñêîãî ñòðî-

åíèÿ è èçó÷åíèþ õàðàêòåðà ðàñïðîñòðàíåíèÿ òðåùèíîâàòîñòè ïî-

ðîä îñàäî÷íîãî ÷åõëà 301-302 çàëåæåé. ÒàòÍÈÏèíåôòü. Áóãóëü-

ìà. 2003.

Îêîí÷àíèå ñòàòüè Â.Í. Íàïàëêîâà, Í.Ã Íóðãàëèåâîé, È.Í. Ïëîòíèêîâîé «Îñîáåííîñòè ...»
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õèìè÷åñêèå îñíîâû ïðîãíîçèðîâàíèÿ íåôòåáèòóìîíîñ-

íîñòè ïàëåîçîéñêèõ îòëîæåíèé, ðàçðàáîòêà áèòóìíûõ è

íåôòÿíûõ ìåñòîðîæäåíèé.

420008, Êàçàíü, óë. Êðåìëåâñêàÿ, 18. Òåë.: (843)292-90-46.

of a direction of cracks of breeds on efficiency of application HAFT

is studied. The possible reasons of negative results of the HAFT

are analysed. Necessity of use of natural features of a bitumen body

and its reservoirs is proved at carrying out of HAFT in carbonate

rocks of the Perm deposits.

Key words: hydrochlorid-acid formation treatment, cavernous-

fractured reservoirs, carbonate rocks, efficiency, bitumen, oil,

injection.
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Ïðèãîòîâëåííàÿ êîìïîçèöèÿ ïðåäñòàâëÿåò ñîáîé îñî-

áûé âèä òâåðäûõ òåë, ñî÷åòàÿ â ñåáå ñâîéñòâà òâåðäûõ òåë,

ýëàñòîìåðîâ, ñîäåðæàùèõ â ñâîåì ñîñòàâå íåðàñòâîðèìûå

ñîëè â êà÷åñòâå óïðî÷íÿþùåé ãåëü ñòðóêòóðû. Îíè ñïî-

ñîáíû êàê òâåðäûå òåëà – ñîõðàíÿòü ñâîþ ôîðìó, à êàê

ýëàñòîìåðû – ðàçâèâàòü áîëüøèå óïðóãèå îáðàòèìûå äå-

ôîðìàöèè ïðè íàãðóæåíèè.

Ãåîëîãè÷åñêèå êðèòåðèè ïðèìåíåíèÿ òåõíîëîãèè è

òðåáîâàíèÿ, ïðåäúÿâëÿåìûå îáúåêòó âîçäåéñòâèÿ. Âûá-

ðàííûé îáúåêò âîçäåéñòâèÿ äîëæåí îòâå÷àòü ñëåäóþùèì

óñëîâèÿì:

· ïðèåìèñòîñòü – íå ìåíåå 200 ì3/ñóò., ïðè äîïóñòèìîì

äàâëåíèè çàêà÷êè;

· âÿçêîñòü íåôòè â èíòåðâàëå îò 4 äî 300 ìÏà·ñ;

· òåìïåðàòóðà ïëàñòà îò 15 äî 50°Ñ;

· ïëàñò íåîäíîðîäíûé èëè òðåùèíîâàòî-ïîðîâûé;

· îáâîäíåííîñòü    >98 %;

·ïîðèñòîñòü >16%  (Ãàçèçîâ, 2002);

Àíàëèç ïîêàçàòåëåé ðàçðàáîòêè îïûòíûõ ó÷àñòêîâ ñ íà-

ãíåòàòåëüíûìè ñêâàæèíàìè ¹¹ 3305, 3321 è 3336 ïîêàçàë

(Ðèñ. 1), ÷òî îñíîâíîé ïðîáëåìîé ÿâëÿåòñÿ îïåðåæàþùåå

çàâîäíåíèå ïî íàèáîëåå ïðîíèöàåìîìó ïëàñòó Ñ
III

, â òî

âðåìÿ êàê âûøåëåæàùèé ïëàñò Ñ
III

, ñîäåðæàùèé çíà÷è-

òåëüíûå îñíîâíûå îñòàòî÷íûå çàïàñû íåôòè, çàâîäíåíè-

åì îõâà÷åí ñëàáî. Â ñëîæèâøèõñÿ óñëîâèÿõ íåîáõîäèìû-

ìè ÿâëÿþòñÿ ðàáîòû, íàïðàâëåííûå íà óâåëè÷åíèå êîýô-

ôèöèåíòà îõâàòà ïëàñòîâ âîçäåéñòâèåì. Ñ ýòîé öåëüþ ïðåä-

ëîæåíî ïðîâåñòè îáðàáîòêó íàãíåòàòåëüíûõ ñêâàæèí ¹¹

3305, 3321 è 3336 ïî òåõíîëîãèè ïîâûøåíèÿ íåôòåîòäà÷è

ïëàñòîâ ñ ïðèìåíåíèåì ÌÏÄÑ (Òàáë.).

Ðàñ÷åòû òåõíîëîãè÷åñêîé ýôôåêòèâíîñòè ïðîâîäèëèñü

ïî ðàçëè÷íûì õàðàêòåðèñòèêàì âûòåñíåíèÿ ïî îáùåïðè-

íÿòûì ìåòîäèêàì Á.Ô.Ñàçîíîâà, Ã.Ñ. Êàìáàðîâà, Íàçàðîâà

Ñ.Í. – Ñèïà÷åâà Í.Â. (Ðèñ. 2 – 5). Áàçîâûé ïåðèîä ïðåäûñòî-

ðèè áðàëñÿ èñõîäÿ èç íàèáîëåå âûñîêîãî êîýôôèöèåíòà êîð-

ðåëÿöèè. Çà èòîãîâûé ðåçóëüòàò ïðèíÿòû ñðåäíèå ïîêàçàòå-

ëè ðàñ÷åòîâ ïî õàðàêòåðèñòèêàì âûòåñíåíèÿ Äîïîëíèòåëü-

íàÿ äîáû÷à íåôòè ïî äâóì îïûòíûì ó÷àñòêàì ÷åðåç 4

ìåñÿöà (èþëü 2008) ïîñëå âîçäåéñòâèÿ ÌÏÄÑ ñîñòàâèëà

8748 ò, ñíèæåíèå îáúåìîâ ïîïóòíî-èçâëåêàåìîé âîäû –

31636 ò ïðè ïðîäîëæàþùåìñÿ òåõíîëîãè÷åñêîì ýôôåêòå.

Ðàñ÷åò ýêîíîìè÷åñêîé ýôôåêòèâíîñòè âîçäåéñòâèÿ

ìîäèôèöèðîâàííûõ ïîëèìåðíî-äèñïåðñíûõ ñèñòåì

(ÌÏÄÑ) ïðîâîäèëñÿ ïî ôîðìóëå:

Ï 
áàë

 = (Ö×ΔQ
í
 – ÍÄÑ – ÍÄÏÈ – ΔÇ

ý
 – Ç

ìóí
 – Ç

êîì
 – Ïîøëèíà

ýêñï
)

Ï 
áàë

 = [(2624ò ×24300ð) + ((6124ò×9000ð) – 18%))] –

(8748ò×4856ð) – 1 436 000ð – (8748ò×1300ð) –

(2624ò×10 000ð) – (8748ò×400ð) = 23 930 432ð.

Ï = Ï 
áàë

 ×(1 – h
ïð

) = 23 930 432ð×0,76 = 18 187 128ð.

Ðèñ.2. Ãðàôèê èçìåíå-

íèÿ äîáû÷è íåôòè ïî

ðàçëè÷íûì õàðàêòå-

ðèñòèêàì âûòåñíåíèÿ

ïî ìåòîäèêå Êàìáà-

ðîâà Ã.Ñ. ïîñëå îáðà-

áîòêè ÌÏÄÑ ñ ïåðèî-

äîì ïðåäûñòîðèè 6

ìåñ.(îïûòíûé ó÷àñ-

òîê ¹1).

Ðèñ. 3. Ãðàôèê èçìåíå-

íèÿ äîáû÷è íåôòè ïî

ðàçëè÷íûì õàðàêòåðè-

ñòèêàì âûòåñíåíèÿ ïî

ìåòîäèêå Íàçàðîâà

Ñ.Í. – Ñèïà÷åâà Í.Â.

ïîñëå îáðàáîòêè

ÌÏÄÑ  ñ ïåðèîäîì ïðå-

äûñòîðèè 6 ìåñ. (îïûò-

íûé ó÷àñòîê ¹1).

Ðèñ. 4. Ãðàôèê èçìå-

íåíèÿ äîáû÷è íåôòè

ïî ðàçëè÷íûì õàðàê-

òåðèñòèêàì âûòåñ-

íåíèÿ ïî ìåòîäèêå

Ñàçîíîâà Á.Ô. ïîñëå

îáðàáîòêè ÌÏÄÑ ñ

ïåðèîäîì ïðåäûñòî-

ðèè 6 ìåñ. (îïûòíûé

ó÷àñòîê ¹2).

â ïëàñòîâûõ óñëîâèÿõ ñîñòàâëÿåò â ñðåäíåì 27,8 ìÏà·ñ (ïî

C
II
 – 30,3 ìÏà·ñ, ïî C

III
 – 26,6 ìÏà·ñ), ïëîòíîñòü – 0,8832 ò/

ì3, îáúåìíûé êîýôôèöèåíò – 1,028, äàâëåíèå íàñûùåíèÿ

íåôòè ãàçîì – 8,2 ÌÏà, ãàçîñîäåðæàíèå –  10,9 ì3/ò. Â

ïëàñòîâîé íåôòè ñîäåðæèòñÿ ñåðû – 2,45 %, ïàðàôèíîâ –

3,32 %. Òàêèì îáðàçîì, íåôòü Íèêîëüñêîãî ìåñòîðîæäå-

íèÿ – ïîâûøåííîé âÿçêîñòè. Ðàçãàçèðîâàííàÿ íåôòü îò-

íîñèòñÿ ê âûñîêîñåðíèñòûì, ïàðàôèíîâûì, âûñîêîñìî-

ëèñòûì íåôòÿì, ïðè 20îÑ èìååò ïëîòíîñòü 0,896 ã/ñì3

(Óòî÷íåííàÿ òåõíîëîãè÷åñêàÿ ñõåìà..., 2005).

Ôèçèêî-õèìè÷åñêèå îñíîâû ïðèìåíåíèÿ òåõíîëîãèè.

Ïðè ñîâìåñòíîì çàêà÷èâàíèè ãëèíèñòîé ñóñïåíçèè è

ðàñòâîðà ïîëèàêðèëàìèäà (ÏÀÀ), ïî ðàçðàáîòàííîé ÍÏÔ

«Èäæàò» òåõíîëîãèè, â ïëàñòîâûõ óñëîâèÿõ îáðàçóåòñÿ ïî-

ëèìåðãëèíèñòûé êîìïëåêñ, èçáèðàòåëüíîñòü âîçäåéñòâèÿ

êîòîðîãî íà ïðîäóêòèâíûé ïëàñò îñíîâûâàåòñÿ, ñ îäíîé

ñòîðîíû – íà ïðåèìóùåñòâåííîì îáðàçîâàíèè íîâîé ñè-

ñòåìû â âûñîêîïðîíèöàåìîé ÷àñòè ïëàñòà, ñ äðóãîé – îò-

ñóòñòâèåì óñëîâèé âçàèìîäåéñòâèÿ ÏÀÀ ñ ìèíåðàëüíû-

ìè ÷àñòèöàìè â íåôòåíàñûùåííîé ñðåäå.

Ðèñ.1. Êàðòû òåêóùèõ îòáîðîâ îïûòíûõ ó÷àñòêîâ ¹1 (a) è

¹2 (b). 1 − ñêâàæèíà; 2 − ñêâàæèíà íàãíåòàòåëüíàÿ; 3 −

äîëÿ ìèíåðàëèçîâàííîé âîäû è äîëÿ íåôòè; 4 − îáúåì çàêà÷êè

âîäû.
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A.R. Ganeeva, R.A. Batirbaeva, L.A. Galaktionova. Application

experience of modified polymer-disperse systems on Nikolsky

oil field.

In given article the case record of technology of the systems

modified polymer-disperse on depositions bottom carboniferous

oil field Nikolsky’s skilled leases is esteemed. Calculations

technological are resulted and economic efficiency of application of

technology, schedules of calculation of a complementary oil recovery

on various are resulted by methods of application, the applicable

deductions and recommendations are drawn.

Keywords: oil recovery factor, methods of increasing oil

recovery, water encroachment, complementary oil recovery.
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Ðèñ. 5. Ãðàôèê èçìå-

íåíèÿ äîáû÷è íåôòè

ïî ðàçëè÷íûì õàðàê-

òåðèñòèêàì âûòåñ-

íåíèÿ ïî ìåòîäèêå

Êàìáàðîâà Ã.Ñ. ïîñ-

ëå îáðàáîòêè ÌÏÄÑ

ñ ïåðèîäîì ïðåäûñ-

òîðèè 6 ìåñ. (îïûò-

íûé ó÷àñòîê ¹2).

Âûâîäû
· Ðàñ÷åò äîïîëíèòåëüíîé äîáû÷è ïî òðåì ìåòîäèêàì

ïîêàçàë ñõîäèìîñòü ðåçóëüòàòîâ.

· Äëÿ îáîáùåíèÿ ðåçóëüòàòîâ âû÷èñëåíû ñðåäíèå çíà-

÷åíèÿ äîáû÷è íåôòè ïî òðåì ìåòîäèêàì.

· Äîïîëíèòåëüíàÿ äîáû÷à íåôòè ïî äâóì îïûòíûì ó÷à-

ñòêàì ÷åðåç 4 ìåñÿöà (èþëü 2008 ã.) ïîñëå âîçäåéñòâèÿ

ÌÏÄÑ ñîñòàâèëà 8748 ò., ñíèæåíèå îáúåìîâ ïîïóòíî-èç-

âëåêàåìîé âîäû – 31636 ò.

· Òåõíîëîãè÷åñêèé ýôôåêò ïðîäîëæàåòñÿ, ïîýòîìó ìå-

òîä ðåêîìåíäóåòñÿ ê ïðèìåíåíèþ íà äðóãèõ îïûòíûõ ó÷à-

ñòêàõ Íèêîëüñêîãî ìåñòîðîæäåíèÿ íåôòè.

· Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü âîçäåéñòâèÿ ìîäèôè-

öèðîâàííûõ ïîëèìåðíî-äèñïåðñíûõ ñèñòåì (ÌÏÄÑ) çà âû-

÷åòîì âñåõ íàëîãîâ è èçäåðæåê ÷åðåç 4 ìåñÿöà (èþëü 2008

ã.) ñîñòàâèëà 18 187 128 ð.
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