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Ïîäñ÷åò çàïàñîâ – ñëîæíûé ïðîöåññ, â êîòîðîì âåëè÷èíà çàïàñîâ çàâèñèò îò ãåîëîãè÷åñêîãî ñòðîåíèÿ ìåñòî-

ðîæäåíèÿ. Ïðåäñòàâëåíèå î ãåîëîãè÷åñêîì ñòðîåíèè çàâèñèò îò ìíåíèÿ ãåîëîãà, êîòîðûé îöåíèâàåò ðàçìåð

çàïàñîâ. Ïðè ýòîì âûáîð ìîäåëè ëèòîëîãè÷åñêîãî çàìåùåíèÿ êîëëåêòîðîâ â ïëàñòå òàêæå âëèÿåò íà âåëè÷èíó

çàïàñîâ.

Êëþ÷åâûå ñëîâà: êîëëåêòîð, çàëåæü, ïîäñ÷åò çàïàñîâ, çàìåùåíèå êîëëåêòîðîâ.

Ïðè ðàçðàáîòêå ìåñòîðîæäåíèé ñ çàëåæàìè íåôòè â

òåððèãåííûõ è êàðáîíàòíûõ êîëëåêòîðàõ âàæíûì ýòàïîì

ÿâëÿåòñÿ âñåñòîðîííåå èçó÷åíèå ãåîëîãè÷åñêîãî ñòðîåíèÿ

ìåñòîðîæäåíèÿ ñ öåëüþ îïðåäåëåíèÿ íà÷àëüíûõ çàïàñîâ

íåôòè.

Ïðè ïîäñ÷åòå çàïàñîâ íåîáõîäèìî âíèìàòåëüíî ïîä-

õîäèòü ê âîïðîñó ãåîìåòðèçàöèè çàëåæåé, ò.ê. â áóäóùåì

ýòî áóäåò îïðåäåëÿòü îáúåì íåôòåíàñûùåííûõ ïîðîä è,

ñëåäîâàòåëüíî, êîëè÷åñòâî íà÷àëüíûõ çàïàñîâ íåôòè. Ïðè

ãåîìåòðèçàöèè ãðàíèö çàëåæåé, ñâÿçàííûõ ñ çàìåùåíèåì

ïîðîä-êîëëåêòîðîâ, íåîáõîäèìî îïðåäåëÿòü íå òîëüêî ïî-

ëîæåíèå ãðàíèöû çàìåùåíèÿ (è âûêëèíèâàíèÿ) ïîðîä-êîë-

ëåêòîðîâ, íî è óñòàíàâëèâàòü ïðèðîäó âûêëèíèâàíèÿ.

Îáû÷íî âûäåëÿåòñÿ 2 òèïà ãðàíèö ëèòîëîãè÷åñêîãî ýê-

ðàíèðîâàíèÿ:

–  çàìåùåíèå ïîðîä-êîëëåêòîðîâ – ýòî ïîòåðÿ ïëàñòîì

êîëëåêòîðñêèõ ñâîéñòâ ïðè ñîõðàíåíèè åãî òîëùèíû. Ïðè

çàìåùåíèè ïîÿâëåíèå è èñ÷åçíîâåíèå êîëëåêòîðîâ ìî-

æåò ïðîèñõîäèòü íà î÷åíü íåáîëüøèõ ðàññòîÿíèÿõ (íå-

ñêîëüêî äåñÿòêîâ ìåòðîâ) è èõ, êàê ïðàâèëî, òðóäíî ïðî-

ãíîçèðîâàòü è êàðòèðîâàòü;

– âûêëèíèâàíèå ïîðîä-êîëëåêòîðîâ – ïîñòåïåííîå

óìåíüøåíèå òîëùèíû ïëàñòà äî íóëÿ ïî ðàçëè÷íûì ãåî-

ëîãè÷åñêèì ïðè÷èíàì  – ñòðàòèãðàôè÷åñêîå ñðåçàíèå, òåê-

òîíè÷åñêîå íàðóøåíèå è äð. Äëÿ âûêëèíèâàþùèõñÿ ïëàñ-

òîâ õàðàêòåðíî çàêîíîìåðíîå óìåíüøåíèå ìîùíîñòè äî

íóëÿ íà ëèíèè ëèòîëîãè÷åñêîãî âûêëèíèâàíèÿ. Ãðàíèöû

ðàñïðîñòðàíåíèÿ êîëëåêòîðà â ýòîì ñëó÷àå ìîæíî îïðå-

äåëèòü ïî çàêîíîìåðíîñòè óìåíüøåíèÿ ìîùíîñòè êîëëåê-

òîðà â ñòîðîíó ëèíèè çàìåùåíèÿ.

Îñíîâíûì èñòî÷íèêîì èíôîðìàöèè äëÿ îïðåäåëåíèÿ

ãåîëîãè÷åñêîé ïðèðîäû è ïîëîæåíèÿ ãðàíèö çàìåùåíèÿ

ïîðîä-êîëëåêòîðîâ ÿâëÿþòñÿ äàííûå áóðåíèÿ ñêâàæèí, à â

áëàãîïðèÿòíûõ ñëó÷àÿõ, êîñâåííàÿ ãåîôèçè÷åñêàÿ èíôîð-

ìàöèÿ: äåòàëüíàÿ ñåéñìîðàçâåäêà, âûñîêîðàçðåøàþùàÿ

ýëåêòðîðàçâåäêà è äð., íà îñíîâå êîòîðûõ ïðîâîäÿòñÿ ïà-

ëåîôàöèàëüíûå èññëåäîâàíèÿ äëÿ âîññòàíîâëåíèÿ óñëî-

âèé ôîðìèðîâàíèÿ ïîðîä-êîëëåêòîðîâ.

Ñóùåñòâóþò ðàçëè÷íûå ìîäåëè çàìåùåíèÿ ïîðîä-êîë-

ëåêòîðîâ. Â íàñòîÿùåå âðåìÿ íåò åäèíîãî ìíåíèÿ ïî ïî-

âîäó ïðèìåíåíèÿ òîãî èëè èíîãî òèïà ìîäåëè çàìåùåíèÿ

ïëàñòà-êîëëåêòîðà.

Â äàííîé ðàáîòå ïðåäñòàâëåíû ðàñ÷åòû ïî äâóì ìî-

äåëÿì:

1.  Îïèñûâàåò óìåíüøåíèå òîëùèíû êîëëåêòîðà äî íóëÿ

íà ñåðåäèíå ðàññòîÿíèÿ ìåæäó ñêâàæèíàìè, âñêðûâøèìè

êîëëåêòîð, è ñêâàæèíàìè, ïðîáóðåííûìè â çîíå îòñóòñòâèÿ

êîëëåêòîðà.

2.  Ñîãëàñíî âòîðîé ìîäåëè êîëëåêòîð ñîõðàíÿåò ñâîþ

òîëùèíó äî ñåðåäèíû ðàññòîÿíèÿ ìåæäó ñêâàæèíàìè è

çàòåì ðåçêî óìåíüøàåòñÿ äî íóëÿ.

Ðàññìîòðèì ïðèìåíåíèå ïðèâåäåííûõ òèïîâ ìîäåëåé

çàìåùåíèÿ íà ïðèìåðå êîëëåêòîðîâ òåððèãåííîãî òèïà

(áîáðèêîâñêèé ãîðèçîíò) è êàðáîíàòíîãî òèïà (òóðíåéñ-

êèé ÿðóñ). Ïåðâîíà÷àëüíî ãðàíèöà çàìåùåíèÿ ïîðîä-êîë-

ëåêòîðîâ ïðîâîäèòñÿ íà ñòðóêòóðíûõ êàðòàõ ïî êðîâëå è

ïîäîøâå ãîðèçîíòà èëè ïëàñòà. Çàòåì, èñõîäÿ èç ñòðóêòóð-

íûõ ïîñòðîåíèé, ñòðîÿòñÿ êàðòû îáùèõ òîëùèí, ýôôåê-

òèâíûõ òîëùèí è, íàêîíåö, àíàëèçèðóÿ ïîëó÷åííûå âûøå

ïîñòðîåíèÿ, ïîëó÷àåì êàðòó ýôôåêòèâíûõ íåôòåíàñûùåí-

íûõ òîëùèí.

Ðèñ.1. Ìîäåëè çàìåùåíèÿ êîëëåêòîðîâ â íåîäíîðîäíîì ðàçðå-

çå (ñêâàæèíû: À – âñêðûâøàÿ êîëëåêòîð, Á – ïðîáóðåííàÿ â

çîíå îòñóòñòâèÿ êîëëåêòîðà).
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Èñõîäÿ èç òîãî, ÷òî íà ãðàíèöå çîíû çàìåùåíèÿ íåôòå-

íàñûùåííàÿ òîëùèíà ïî ïðåäñòàâëåííûì ìîäåëÿì çàìå-

ùåíèÿ ïðåäñòàâëÿåòñÿ ðàâíîé íóëþ, íà êàðòå ýôôåêòèâ-

íûõ íåôòåíàñûùåííûõ òîëùèí ëèíèÿ, îòðàæàþùàÿ ãðà-

íèöó çàìåùåíèÿ òàêæå ïðîåöèðóåòñÿ ñî ñòðóêòóðíîé ñî

çíà÷åíèåì ïî âñåé å¸ äëèíå ðàâíûì íóëþ. Ïðè ýòîì, ñî-

ãëàñíî âòîðîé ìîäåëè, ïåðåïàä çíà÷åíèé â ñîñåäíèõ ÿ÷åé-

êàõ ñåòêè âîçìîæåí äîñòàòî÷íî áîëüøîé. Â ÷èñëîâîì ïîëå

êàðòà íåôòåíàñûùåííûõ òîëùèí, ïîñòðîåííàÿ ñîãëàñíî

èçó÷àåìûì ìîäåëÿì çàìåùåíèÿ, âûãëÿäèò ñëåäóþùèì îá-

ðàçîì (Ðèñ. 2, 3).

Ïîäñ÷åò çàïàñîâ ïðîèçâîäèëñÿ îáúåìíûì ìåòîäîì,

ïðåäñòàâëåííûì íà ñëàéäå, ïóòåì ïåðåìíîæåíèÿ ïàðà-

ìåòðè÷åñêèõ ñåòîê. Ïðè ýòîì ìû ïðèíèìàåì, ÷òî ïðè ïðî-

÷èõ ðàâíûõ óñëîâèÿõ, ò.å. çàëåæü ñîõðàíÿåò ñâîþ ïëîùàäü,

êîýôôèöèåíòû òàêæå èìåþò ïîñòîÿííîå çíà÷åíèå, ðàçëè÷-

íûå òèïû ìîäåëè çàìåùåíèÿ äàþò ðàçíûå ñåòêè ýôôåê-

òèâíûõ íåôòåíàñûùåííûõ òîëùèí, ò.ê. èçìåíÿåòñÿ çíà÷å-

íèå ñðåäíåâçâåøåííîé íåôòåíàñûùåííîé òîëùèíû, ÷òî

â ñâîþ î÷åðåäü âëèÿåò íà âåëè÷èíó çàïàñîâ.

Â ðåçóëüòàòå âû÷èñëåíèé ìû ïîëó÷àåì ñëåäóþùåå.

Òóðíåéñêèé ÿðóñ, êàòåãîðèÿ Ñ
1
 – 1 ìîäåëü – âåëè÷èíà

I.F. Valeeva, Y.M. Arefiev, A.G. Baranova. Influence of

model of lithological replacements of reservoirs in a layer on

geological oil reserves.

Reserves calculation is a difficult process in which the volume

of reserves depends on a geological structure of a deposit.

Representation about a geological structure depends on opinion of

the geologist which estimates the size of stocks. Thus, the choice of

model of lithological replacements of reservoirs in a layer also

influences volume of reserves.

Keywords: reservoir, exploration, reserves calculation,

lithological replacement.
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Ñâåòëàíà Åâãåíüåâíà Âàëååâà
ìëàäøèé íàó÷íûé ñîòðóäíèê ëàáîðàòîðèè ïîäãîòîâêè

áàç äàííûõ è èíôîðìàöèîííûõ ðåñóðñîâ. Íàó÷íûå èíòå-

ðåñû: ãåîëîãè÷åñêîå ìîäåëèðîâàíèå ìåñòîðîæäåíèé óã-

ëåâîäîðîäîâ, òåõíîëîãèè 2D è 3D ïîäñ÷åòà çàïàñîâ íåôòè.

Èíñòèòóò ïðîáëåì ýêîëîãèè è íåäðîïîëüçîâàíèÿ Àêà-

äåìèè íàóê Ðåñïóáëèêè Òàòàðñòàí

 420087, Êàçàíü, óë. Äàóðñêàÿ, 28.

Òåë.: (843) 298-31-65.

à

á

Ðèñ. 2. Ïðèìåð êàðòû íåô-

òåíàñûùåííûõ òîëùèí ñ

çàìåùåíèåì êîëëåêòîðîâ â

áîáðèêîâñêîì ãîðèçîíòå (à

– ñîãëàñíî ìîäåëè 1, á – ñî-

ãëàñíî ìîäåëè 2).

Ðèñ. 3. Ïðèìåð êàðòû íåôòåíàñûùåííûõ òîëùèí ñ çàìåùå-

íèåì êîëëåêòîðîâ â òóðíåéñêîì ÿðóñå (à – ñîãëàñíî ìîäåëè 1,

á – ñîãëàñíî ìîäåëè 2).

à

á

ãåîëîãè÷åñêèõ çàïàñîâ ðàâíà 165 òûñ. ò, 2 ìîäåëü – 169 òûñ.

ò, ò.å. ïðèðîñò çàïàñîâ ñîñòàâèë âñåãî 2,4%, ò.å. íàõîäèòñÿ â

ïðåäåëàõ äîïóñòèìîé 5% îøèáêè ïðè ðàñ÷åòå.

Áîáðèêîâñêèé ãîðèçîíò: 1 ìîäåëü – âåëè÷èíà ãåîëîãè-

÷åñêèõ çàïàñîâ ðàâíà 5125 òûñ. ò, 2 ìîäåëü – 5138 òûñ. ò, ò.å.

ïðèðîñò çàïàñîâ ñîñòàâèë âñåãî 0,25%, ÷òî òàêæå íàõîäèò-

ñÿ â ïðåäåëàõ äîïóñòèìîé 5% îøèáêè ïðè ðàñ÷åòå.


