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Ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü – îäíà èç âàæíåéøèõ ñîñòàâëÿþùèõ íàöèîíàëüíîé áåçîïàñíîñòè ãîñóäàðñòâà.

Îáåñïå÷åíèå áåñïåðåáîéíîñòè ïîñòàâîê ýíåðãîðåñóðñîâ ÿâëÿåòñÿ íåîáõîäèìûì óñëîâèåì íîðìàëüíîãî ôóíê-

öèîíèðîâàíèÿ è óñòîé÷èâîãî ðàçâèòèÿ ãîñóäàðñòâà. Äëÿ ïîäà÷è ãàçà ïîòðåáèòåëÿì â Âîñòî÷íîé Ñèáèðè è íà

Äàëüíåì Âîñòîêå è îáåñïå÷åíèÿ åãî ýêñïîðòà â ñòðàíû ÀÒÐ ïîòðåáóþòñÿ ñóùåñòâåííîå ðàçâèòèå â ðåãèîíå

ãàçîòðàíñïîðòíûõ ñèñòåì. Ðàçâèòèå ëþáîé òðàíñïîðòíîé ñèñòåìû ñîïðîâîæäàåòñÿ îïðåäåëåííûìè ðèñêàìè. Â

ýòîé ñâÿçè, ïðåäëàãàåòñÿ ðàçâèâàòü è ïîäçåìíûå õðàíèëèùà ãàçà, êàê äîïîëíèòåëüíûé è íàäåæíûé èñòî÷íèê

ïîäà÷è ãàçà ïîòðåáèòåëÿì.

Êëþ÷åâûå ñëîâà: ïîäçåìíîå õðàíåíèå ãàçà, Âîñòî÷íàÿ Ñèáèðü, Äàëüíèé Âîñòîê.

Ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü – îäíà èç âàæíåéøèõ

ñîñòàâëÿþùèõ íàöèîíàëüíîé áåçîïàñíîñòè ãîñóäàðñòâà.

Îáåñïå÷åíèå áåñïåðåáîéíîñòè ïîñòàâîê ýíåðãîðåñóðñîâ

ÿâëÿåòñÿ íåîáõîäèìûì óñëîâèåì íîðìàëüíîãî ôóíêöèî-

íèðîâàíèÿ è óñòîé÷èâîãî ðàçâèòèÿ ãîñóäàðñòâà. Íàäåæ-

íîñòü îáåñïå÷åíèÿ ñòðàíû ýíåðãîðåñóðñàìè, íåîáõîäè-

ìîãî êà÷åñòâà, – îäíà èç îñíîâíûõ çàäà÷ ëþáîãî ãîñóäàð-

ñòâà. Äëÿ Ðîññèè ýòà çàäà÷à ÿâëÿåòñÿ îñíîâíûì ñòðàòåãè-

A.N. Davydov, G.N. Ruban, G.A. Sherstobitova, S.A. Khan,

D.S. Korolev.  Creation of the Gdov horizon stress-tension model

of Nevskoye UGS for producing well spud-in place optimization.

The UGS operational efficiency depends on consistency of

geological data. The geodinamyc model along with sedimentation

heterogeneity makes it possible to forecast zones of tension-

compression in reservoir conditions. The application of geological

structure detalization technique based on paleostructural analysis

for producing well spud-in place optimization is illustrated by

example of UGS Nevskoye.

Keywords: underground gas storage, paleostructural section,

rock tension-compression zones, residual soil, reservoir bed.

â ãîä. Òîëùèíà ãäîâñêîãî ãîðèçîíòà íà ñåâåðî-çàïàäå Íå-

âñêîãî ïîäíÿòèÿ ñîñòàâëÿåò ïîðÿäêà 70 – 75 ì è ïðè ñêîðî-

ñòè ïðîãèáàíèÿ 0,007 ñì â ãîä âðÿä ëè ìîãëè îáðàçîâàòüñÿ

ðàçðûâû ñî ñìåùåíèåì â îòëîæåíèÿõ ãäîâñêîãî ãîðèçîí-

òà. Ëîãè÷íî ïðåäïîëîæèòü îáðàçîâàíèå ôëåêñóð è ñâÿ-

çàííûõ ñ íåé çîí ðàçóïëîòíåíèÿ è ðàçâèòèå ìèêðîòðåùè-

íîâàòîñòè ïî ðàçðåçó.

Èç ïðîâåäåííûõ èññëåäîâàíèé âûòåêàþò ñëåäóþùèå

ðåêîìåíäàöèè:

1. Ïîèñê áëàãîïðèÿòíûõ ñòðóêòóð äëÿ õðàíåíèÿ ãàçà íå-

îáõîäèìî îñóùåñòâëÿòü â ïåðâóþ î÷åðåäü íà ñåâåðî-çà-

ïàäíîì áîðòó ïåðåõîäíîé çîíû. Äëÿ ýòèõ öåëåé ðåêîìåí-

äóåòñÿ ïðîâåäåíèå âûñîêîòî÷íîé ãðàâèðàçâåäêè è ñåéñ-

ìîðàçâåäî÷íûõ ðàáîò 2Ä, ÷òî òàêæå ïîìîæåò óñòàíîâèòü

áëîêîâîå ñòðîåíèå ôóíäàìåíòà è åãî îòðàæåíèÿ â îñàäî÷-

íîì ÷åõëå.

2. Íåîáõîäèìî óòî÷íåíèå ïàëåîñòðóêòóðû ãäîâñêîãî

ãîðèçîíòà è I ãàçîâìåùàþùåãî ïëàñòà, êîðû âûâåòðèâà-

íèÿ ôóíäàìåíòà (ìîùíîñòü, ñîñòàâ, êîëëåêòîðñêèå ñâîé-

ñòâà). Ñ ýòîé öåëüþ ðåêîìåíäóåòñÿ ïðîâåäåíèå ñåéñìî-

ðàçâåäêè 3Ä â ïîëîñå 50×3,5 êì, êîìïëåêñíàÿ ãåîëîãî-ãåî-

ôèçè÷åñêàÿ èíòåðïðåòàöèÿ ìàòåðèàëîâ áóðåíèÿ è ñåéñ-

ìîðàçâåäî÷íûõ ðàáîò.

3. Ìåñòîçàëîæåíèå ýêñïëóàòàöèîííûõ ñêâàæèí öåëå-

ñîîáðàçíî ðàññìîòðåòü ïîñëå ïîëó÷åíèÿ ðåçóëüòàòîâ ðå-

êîìåíäóåìûõ ãåîëîãî-ãåîôèçè÷åñêèõ ðàáîò.
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íà÷àëüíèêà Äåïàðòàìåíòà ïî òðàíñïîð-

òèðîâêå, ïîäçåìíîìó õðàíåíèþ è èñ-

ïîëüçîâàíèþ ãàçà; íà÷àëüíèê Óïðàâëå-

íèÿ ïî ïîäçåìíîìó õðàíåíèþ ãàçà. Íà-

ó÷íûå èíòåðåñû: íîâûå òåõíîëîãèè ïðî-

åêòèðîâàíèÿ è ýêñïëóàòàöèè ÏÕÃ, ðàçâèòèå ñèñòåìû ïîä-

çåìíîãî õðàíåíèÿ ãàçà.

117997, ÐÔ, Ìîñêâà, óë. Íîâî÷åðåìóøêèíñêàÿ, ä. 65.

Òåë.: (495)719-29-54.
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÷åñêèì îðèåíòèðîì ýíåðãåòè÷åñêîé ïîëèòèêè. Õîòÿ â ðàç-

âèòûõ ñòðàíàõ ïðèâû÷íîå îïðåäåëåíèå òåðìèíà «ýíåðãå-

òè÷åñêàÿ áåçîïàñíîñòü» ñâîäèòñÿ ïðîñòî ê îáåñïå÷åíèþ

äîñòàòî÷íîãî îáúåìà ïîñòàâîê ïî äîñòóïíûì öåíàì, ðàç-

íûå ñòðàíû ïî-ðàçíîìó òðàêòóþò äàííîå ïîíÿòèå ïðèìå-

íèòåëüíî ê ñâîèì óñëîâèÿì.

 Ñîãëàñíî «Îñíîâíûì ïîëîæåíèÿì ýíåðãåòè÷åñêîé

ñòðàòåãèè Ðîññèè íà ïåðèîä äî 2020 ãîäà», â íàøåé ñòðàíå

ïîä ýíåðãåòè÷åñêîé áåçîïàñíîñòüþ ïîíèìàåòñÿ «ñîñòîÿ-

íèå çàùèùåííîñòè ñòðàíû îò âíóòðåííèõ è âíåøíèõ óã-

ðîç, ñâÿçàííûõ ñ ôóíêöèîíèðîâàíèåì ýíåðãåòè÷åñêîãî

ñåêòîðà».

Óêàçàííîå ñîñòîÿíèå çàùèùåííîñòè ñîîòâåòñòâóåò

îáåñïå÷åíèþ â ïîëíîì îáúåìå ïîòðåáíîñòåé â òîïëèâíî-

ýíåðãåòè÷åñêèõ ðåñóðñàõ è ïî ýêîíîìè÷åñêè ïðèåìëåìûì

öåíàì, à ïðè ÷ðåçâû÷àéíûõ ñèòóàöèÿõ – ãàðàíòèðîâàííî-

ìó îáåñïå÷åíèþ ìèíèìàëüíî íåîáõîäèìûõ ïîòðåáíîñòåé.

Äëÿ Ðîññèè, êàê êðóïíîãî ýêñïîðòåðà ýíåðãîðåñóðñîâ, ýíåð-

ãåòè÷åñêàÿ áåçîïàñíîñòü âêëþ÷àåò òàêæå óñëîâèÿ ñâîáîä-

íîãî äîñòóïà íà âíåøíèå ýíåðãåòè÷åñêèå ðûíêè.

Ïîñêîëüêó ñòðàíà ïðîèçâîäèò ãàçà áîëüøå, ÷åì íåîáõî-

äèìî äëÿ âíóòðåííåãî ïîòðåáëåíèÿ, åå ýíåðãåòè÷åñêàÿ áå-

çîïàñíîñòü îáúåêòèâíî íå ïîäâåðãàåòñÿ âíåøíèì óãðîçàì.

Ïðîãíîç ïî äîáû÷å ãàçà â Ðîññèè â 2030 ãîäó, çàëîæåí-

íûé â ïðîåêòå Ýíåðãåòè÷åñêîé ñòðàòåãèè, ïîâûøåí íà 4 %

äî 940 ìëðä. ì3. Â 2009 ãîäó îáúåì äîáû÷è ãàçà â Ðîññèè

îöåíèâàåòñÿ íà óðîâíå 580 ìëðä. ì3, ÷òî íà 12,6 % íèæå

ïîêàçàòåëÿ 2008 ãîäà, òàêèå äàííûå ñîäåðæàòñÿ â îñíîâ-

íûõ ïàðàìåòðàõ ïðîãíîçà íà 2010 – 2012 ãîäû, îïóáëèêî-

âàííûõ Ìèíýêîíîìðàçâèòèÿ ÐÔ. Ïî ïðîãíîçàì ìèíèñòåð-

ñòâà â 2010 ãîäó äîáû÷à ãàçà âîçðàñòàåò äî 596 ìëðä. ì3

(2,6% ê 2009 ãîäó), â 2011 ãîäó – äî 610 ìëðä. ì3 (5,2 % ê

2009 ãîäó) è â 2012 ãîäó – äî 621 ìëðä. ì3 (7 % ê 2009 ãîäó).

Êîíêðåòíûå îáúåìû äîáû÷è ãàçà áóäóò óòî÷íÿòüñÿ â çà-

âèñèìîñòè îò ñïðîñà íà ýíåðãîðåñóðñû, óðîâíÿ ðåãóëè-

ðóåìûõ ãîñóäàðñòâîì öåí íà ãàç, îáúåìîâ èíâåñòèöèé è

äèíàìèêè ëèáåðàëèçàöèè âíóòðåííåãî ðûíêà ãàçà.

Ê íàñòîÿùåìó âðåìåíè áàçîâûå ìåñòîðîæäåíèÿ Çàïàä-

íîé Ñèáèðè, îáåñïå÷èâàþùèå îñíîâíóþ ÷àñòü òåêóùåé

äîáû÷è, â çíà÷èòåëüíîé ìåðå óæå âûðàáîòàíû. Îñíîâíûì

ãàçîäîáûâàþùèì ðàéîíîì ñòðàíû â áëèæàéøåé ïåðñïåê-

òèâå îñòàíåòñÿ ßìàëî-Íåíåöêèé àâòîíîìíûé îêðóã.

Ñòðàòåãè÷åñêè ïðèîðèòåòíûì ðåãèîíîì äîáû÷è ãàçà

íà äîëãîñðî÷íóþ ïåðñïåêòèâó ñòàíåò ïîëóîñòðîâ ßìàë, à

òàêæå àêâàòîðèè ñåâåðíûõ ìîðåé Ðîññèè. Âìåñòå ñ òåì,

áóäåò ïîâûøàòüñÿ ðîëü Âîñòî÷íîé Ñèáèðè è Äàëüíåãî

Âîñòîêà. Â ïåðñïåêòèâå îíè ñòàíóò îäíèìè èç îñíîâíûõ

ãàçîäîáûâàþùèõ ðåãèîíîâ. Â ýòèõ ðåãèîíàõ, äîáû÷à áó-

äåò ðàçâèâàòüñÿ íà áàçå îñâîåíèÿ Êîâûêòèíñêîãî ÃÊÌ â

Èðêóòñêîé îáëàñòè, ×àÿíäèíñêîãî ÍÃÊÌ â Ðåñïóáëèêå

Ñàõà, ìåñòîðîæäåíèé â Êðàñíîÿðñêîì êðàå, à òàêæå øåëü-

ôîâûõ ìåñòîðîæäåíèé íà Ñàõàëèíå.

Íî ýòè ðåãèîíû ìàëîíàñåëåííûå, ïðàêòè÷åñêè íå èìå-

þùèå èíôðàñòðóêòóðû òðàíñïîðòà íåôòè è ãàçà. Ïîýòî-

ìó ðàçâèòèå äîáû÷è óãëåâîäîðîäîâ òàì äîëæíî áûòü ñî-

ïðÿæåíî ñ ðåøåíèåì íåëåãêîé çàäà÷è èõ ïðîìûøëåííîãî

îñâîåíèÿ. Ñîçäàíèå â Âîñòî÷íîé Ñèáèðè è íà Äàëüíåì

Âîñòîêå êðóïíûõ ïðîìûøëåííûõ öåíòðîâ îäíîâðåìåííî

ïðèáëèçèëî áû ïîòðåáèòåëåé ê èñòî÷íèêàì ñíàáæåíèÿ.

Äëÿ ïîäà÷è ãàçà ïîòðåáèòåëÿì â Âîñòî÷íîé Ñèáèðè è

íà Äàëüíåì Âîñòîêå è îáåñïå÷åíèÿ åãî òðàíçèòà ïîòðåáó-

G.N. Ruban, S.N. Sorokin. Underground gas storage

facilities development in Eastern Siberia and in the Far East

as the factor of power safety of the state.

Energy security is one of the major components of national

state security. Ensuring uninterrupted energy resources is a necessary

condition of state normal functioning and a sustainable development.

It’s required an essential development of gas-transport systems in

Eastern Siberia and in the Far East to secure gas supplies to the

domestic consumers and its export to APR countries. Development

of any transport system is attended by certain risks. Thereupon, it

is advisably to develop underground gas storages as an additional

and reliable source of gas supplies.

Keywords: underground storage of gas, Eastern Siberia, the Far

East.

þòñÿ ñóùåñòâåííîå ðàçâèòèå â ðåãèîíå ãàçîòðàíñïîðòíûõ

ñèñòåì è èõ ñîåäèíåíèå ñ åäèíîé ñèñòåìîé ãàçîñíàáæåíèÿ,

äëÿ óêðåïëåíèÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè, êàê ðåãèî-

íîâ, òàê è âñåãî ãîñóäàðñòâà â öåëîì. Ñèñòåìà ãàçîñíàáæå-

íèÿ Ðîññèè – îñíîâîïîëàãàþùèé ýëåìåíò íàöèîíàëüíîé

ýêîíîìèêè, îò íàäåæíîãî è ýôôåêòèâíîãî ôóíêöèîíèðî-

âàíèÿ êîòîðîãî íåïîñðåäñòâåííî çàâèñèò åå íîðìàëüíàÿ

ðàáîòà è æèçíåîáåñïå÷åíèå âñåõ ãðàæäàí Ðîññèè. Îäíàêî

ðàçâèòèå ëþáîé òðàíñïîðòíîé ñèñòåìû ñîïðîâîæäàåòñÿ îï-

ðåäåëåííûìè ðèñêàìè, òàêèìè êàê: àâàðèéíîñòü îñíîâíî-

ãî îáîðóäîâàíèÿ; ÷àñòîòà âíåïëàíîâûõ ïðîñòîåâ íà ãàçî-

ïðîâîäå; ïðèðîäíî-êëèìàòè÷åñêèå ôàêòîðû.

Â ýòîé ñâÿçè, ïðåäëàãàåòñÿ ðàçâèâàòü ïîäçåìíûå õðà-

íèëèùà ãàçà, êàê äîïîëíèòåëüíûé è íàäåæíûé èñòî÷íèê

ïîäà÷è ãàçà ïîòðåáèòåëÿì.

Ôàêòè÷åñêè îáúåì ñïðîñà íà ãàç â 2030 ãîäó ìîæåò

áûòü óâåëè÷åí â 3,0 – 4,5 ðàçà ïî ñðàâíåíèþ ñ ñåãîäíÿø-

íèì äíåì. Ïðè÷åì ñðåäíåãîäîâîé ãðàäèåíò ðîñòà â ïåðè-

îä ñ 2015 ïî 2020 ãîäà ìîæåò ñîñòàâèòü äî 20 – 22 %. Òàêîé

âûñîêèé ïðèðîñò îáóñëîâëåí âûñîêîé äîëåé çàìåùåíèÿ

òâåðäûõ è æèäêèõ ýíåðãîðåñóðñîâ áîëåå ýêîëîãè÷åñêè

÷èñòûì ïðèðîäíûì ãàçîì. Â ïåðèîä ñ 2020 ïî 2030 ãîäà

ñðåäíåãîäîâîé ãðàäèåíò ðîñòà ïðåäïîëàãàåòñÿ íà óðîâíå

2,3 – 2,5 %.

Îáúåì íåðàâíîìåðíîñòè ãàçîïîòðåáëåíèÿ íà ïåðñïåê-

òèâó ìîæåò ñîñòàâèòü â Âîñòî÷íîé Ñèáèðè ïîðÿäêà 14 %,

íà Äàëüíåì Âîñòîêå – ïîðÿäêà 14,8 – 14,9 % , ïðè ýòîì

êîýôôèöèåíò íåðàâíîìåðíîñòè îæèäàåòñÿ íà óðîâíå 1,43

è 1,52 ñîîòâåòñòâåííî, ÷òî âïîëíå ïðèåìëåìî äëÿ êëèìà-

òè÷åñêèõ óñëîâèé ðàññìàòðèâàåìûõ ðåãèîíîâ ñ ó÷åòîì èõ

ãàçèôèêàöèè.

Ïîäçåìíûå õðàíèëèùà ãàçà, êàê ïðàâèëî, ðàñïîëàãàþò

â íåïîñðåäñòâåííîé áëèçîñòè îò íàèáîëåå åìêèõ ïîòðåáè-

òåëåé âäîëü òðàññû ìàãèñòðàëüíûõ ãàçîïðîâîäîâ, â óçëàõ

ñõîäà è ðàçâåòâëåíèÿ ïîòîêîâ ãàçà. Â ðåçóëüòàòå ðàçìåùå-

íèÿ ðåçåðâíûõ ìîùíîñòåé ÏÕÃ â ðåãèîíå ñëåäóåò ïðåäóñ-

ìîòðåòü â ðàéîíàõ ãîðîäîâ Êðàñíîÿðñê, Èðêóòñê, Áëàãîâå-

ùåíñê, Õàáàðîâñê è Âëàäèâîñòîê êàê íàèáîëåå åìêèõ ïî-

òðåáèòåëåé è óçëîâûõ öåíòðîâ ýêñïîðòíûõ ïîòîêîâ ãàçà.

Ïðîâåäåí ðàñ÷åò ïîòðåáíîé ìîùíîñòè ÏÕÃ ïî ðàñ-

ñìàòðèâàåìûì ðåãèîíàì (Ðèñ.).

Íåîáõîäèìûé îáúåì ðåçåðâà äëÿ ïîêðûòèÿ íåðàâíî-

ìåðíîñòè ãàçîïîòðåáëåíèÿ, íàñòóïëåíèÿ õîëîäíûõ çèì,

âîçíèêíîâåíèÿ àâàðèéíûõ ñèòóàöèé, îáåñïå÷åíèÿ íàäåæ-

íîãî ýêñïîðòà ìîæåò ñîñòàâèòü â 2015 ãîäó – 1,0 –

1,2 ìëðä. ì3, à ê êîíöó ïðîãíîçèðîâàíèÿ ýòîò ïîêàçàòåëü

ìîæåò óâåëè÷èòüñÿ â 3,0 – 3,5 ðàçà.


