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ÎÑÎÁÅÍÍÎÑÒÈ ËÈÊÂÈÄÀÖÈÈ ÎÒÊÐÛÒÎÃÎ
ÃÀÇÎÂÎÃÎ ÔÎÍÒÀÍÀ ÍÀ ÃËÓÁÎÊÎÉ
ÏÎÈÑÊÎÂÎ-ÎÖÅÍÎ×ÍÎÉ ÑÊÂÀÆÈÍÅ

Ïîêàçàíî, ÷òî îáåñïå÷åíèå ïîæàðíîé è ïðîòèâîôîíòàííîé áåçîïàñíîñòè íåôòåãàçîâûõ ñêâà-
æèí ÿâëÿåòñÿ âàæíåéøåé çàäà÷åé ïðè ðàçðàáîòêå ìåñòîðîæäåíèé óãëåâîäîðîäíîãî ñûðüÿ, îñî-
áåííî ïðè ïîèñêå íîâûõ çàïàñîâ íåôòè è ãàçà. Ïîêàçàíî òàêæå, ÷òî ïðè îòñóòñòâèè äîñòîâåðíîé
ãåîëîãè÷åñêîé èíôîðìàöèè âñêðûâàåìûõ ýêñïëóàòàöèîííûõ îáúåêòîâ íà ïåðâûé ïëàí âûõîäèò
ïðîáëåìà îáåñïå÷åíèÿ ôîíòàííîé áåçîïàñíîñòè íå òîëüêî ïðîöåññà áóðåíèÿ, íî è ïðîöåññîâ
âñêðûòèÿ è îïðîáîâàíèÿ âñåõ èìåþùèõñÿ â ðàçðåçå îáúåêòîâ.

Êëþ÷åâûå ñëîâà: ôîíòàíèðóþùàÿ ñêâàæèíà; ëèêâèäàöèÿ ãîðÿùåãî ôîíòàíà; ãàçîïðîÿâëåíèå;
âûáðîñ; ãàçîæèäêîñòíàÿ ñìåñü; çàïîðíî-óñòüåâàÿ ñáîðêà.

Ââåäåíèå

Íà ìåñòîðîæäåíèÿõ Çàïàäíîé Ñèáèðè ïîñòîÿííî

âåäóòñÿ ïîèñêîâî-ðàçâåäî÷íûå ðàáîòû ïî ïîèñêó

íîâûõ çàëåæåé íåôòè è ãàçà, êîòîðûå óäàëÿþòñÿ âñå

äàëüøå íà ñåâåð — â òðóäíîäîñòóïíûå, íåîáæèòûå

ìåñòà. Â ñâÿçè ñ òåì ÷òî áóðîâûå ðàáîòû âåäóòñÿ

òàì â óñëîâèÿõ íåäîñòàòî÷íîé èçó÷åííîñòè ãåîëî-

ãè÷åñêîãî ðàçðåçà, âûñîêà âåðîÿòíîñòü âîçíèêíîâå-

íèÿ íà ñêâàæèíàõ àâàðèé, ãàçîïðîÿâëåíèé è äàæå îò-

êðûòûõ ãàçîíåôòÿíûõ ôîíòàíîâ. Íà îñîáåííîñòÿõ

ïîäîáíûõ àâàðèé è èõ ëèêâèäàöèè îñòàíîâèìñÿ ïî-

äðîáíåå.

Òàêèå ñêâàæèíû ÿâëÿþòñÿ îïàñíûìè ïðîèçâîä-

ñòâåííûìè îáúåêòàìè, ïîýòîìó íà èõ ïðèìåðå ìîæ-

íî ðàññìàòðèâàòü õàðàêòåðíûå äëÿ ýòîé êàòåãîðèè

ñêâàæèí àâàðèè, ïåðåðàñòàþùèå â îòêðûòûé ôîíòàí,

è òåõíè÷åñêèå ïðèåìû èõ ëèêâèäàöèè.

Öåëü ðàáîòû — âûÿâèòü îñíîâíûå ïðè÷èíû

àâàðèé, ïðèñóùèõ ïîèñêîâî-îöåíî÷íûì ñêâàæèíàì

â óñëîâèÿõ Êðàéíåãî Ñåâåðà, è îöåíèòü âîçìîæíîñòü

ëèêâèäàöèè àâàðèé, ïåðåðîñøèõ â îòêðûòîå ôîíòà-

íèðîâàíèå.

Â îñíîâå ìåòîäîâ èññëåäîâàíèÿ ëåæèò àíàëèç

ïðè÷èí âîçíèêíîâåíèÿ àâàðèè íà îäíîé ïîèñêîâî-

îöåíî÷íîé ñêâàæèíå, õàðàêòåðíîé äëÿ âñåõ ñêâàæèí

ýòîé êàòåãîðèè, èõ îáîáùåíèå è ñèñòåìàòèçàöèÿ, âû-

ðàáîòêà òàêòè÷åñêèõ ïðèåìîâ ëèêâèäàöèè îòêðû-

òûõ ãàçîâûõ ôîíòàíîâ, âîçíèêàþùèõ íà ñêâàæèíàõ

ýòîé êàòåãîðèè â óñëîâèÿõ óäàëåííîñòè òåððèòîðèè,

áåçäîðîæüÿ è ñóðîâîãî êëèìàòà Àðêòèêè.

Ìåñòî âîçíèêíîâåíèÿ àâàðèè

Ïîëóîñòðîâ ßìàë, ãäå â íàñòîÿùåå âðåìÿ ïðîèç-

âîäèòñÿ áóðåíèå ïîèñêîâî-îöåíî÷íûõ ñêâàæèí, ÿâ-

ëÿåòñÿ ÷àñòüþ ßìàëî-Íåíåöêîãî àâòîíîìíîãî îêðó-

ãà Òþìåíñêîé îáëàñòè è ðàñïîëîæåí çà Ïîëÿðíûì

êðóãîì. Ïðîòÿæåííîñòü ïîëóîñòðîâà ñ þãà íà ñåâåð

îò ïîñ. Ïàíàåâñêèé äî ìûñà Ñêóðàòîâà ñîñòàâëÿåò

ïî÷òè 670 êì, à ñ çàïàäà íà âîñòîê â ñðåäíåé (íàèáî-

ëåå øèðîêîé) ÷àñòè — îêîëî 250 êì. Åñòåñòâåííîé

þæíîé ãðàíèöåé ßìàëà ÿâëÿåòñÿ øèðîòíûé îòðåçîê

äîëèíû ðåêè Îáü, îãðàíè÷åííûé íà âîñòîêå Îáñêîé

ãóáîé, à íà ñåâåðå è çàïàäå — Êàðñêèì ìîðåì è Áàé-

äàðàöêîé ãóáîé. Ýòà îãðîìíàÿ ïî ïëîùàäè òåððèòî-
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ðèÿ, ïðîñòèðàþùàÿñÿ îò ëåñîòóíäðû íà þãå äî àðêòè-

÷åñêîé òóíäðû íà ñåâåðå, ÿâëÿåòñÿ îäíèì èç íàè-

áîëåå òðóäíîäîñòóïíûõ, ìàëîíàñåëåííûõ è ìàëî-

îñâîåííûõ ðàéîíîâ Çàïàäíîé Ñèáèðè [1].

Ïîëóîñòðîâ ßìàë — ïëîñêàÿ, â ðàçíîé ñòåïåíè

ðàñ÷ëåíåííàÿ íèçìåííàÿ ðàâíèíà, àáñîëþòíûå îò-

ìåòêè êîòîðîé èçìåíÿþòñÿ îò íåñêîëüêèõ ìåòðîâ íà

ïîáåðåæüÿõ Êàðñêîãî ìîðÿ è Îáñêîé ãóáû äî 80–95 ì

â îñåâîé ÷àñòè ïîëóîñòðîâà è äî 100–120 ì â åãî ïðè-

óðàëüñêèõ ðàéîíàõ. Íà áîëüøåé ïëîùàäè ðàâíèíà

áîëåå èëè ìåíåå ÷åòêî òåððàñèðîâàíà. Íàèáîëüøàÿ

ãóñòîòà ðàñ÷ëåíåíèÿ õàðàêòåðíà äëÿ ñåâåðà è çàïàäà

ïîëóîñòðîâà. Çäåñü ïëîñêàÿ â îáùåì ïëàíå ïîâåðõ-

íîñòü ãëóáîêî èçðåçàíà ãóñòîé ðå÷íîé è ìîëîäîé

îâðàæíîé ñåòüþ ñ ðåçêèìè, ïî÷òè êàíüîíîîáðàçíû-

ìè ôîðìàìè. Ãëóáèíà ýðîçèîííîãî âðåçà íà áîëüøåé

÷àñòè òåððèòîðèè âîäîðàçäåëüíûõ ðàâíèí ñîñòàâ-

ëÿåò 30–50 ì, à â ïðåäåëàõ âîçâûøåííûõ ó÷àñòêîâ

íàèáîëåå äðåâíåé ðàâíèíû — 50–70 ì.

Ðåêè ïîëóîñòðîâà îòíîñÿòñÿ ê áàññåéíó Êàðñêî-

ãî ìîðÿ è åãî çàëèâîâ — Áàéäàðàöêîé è Îáñêîé ãóá.

Íàèáîëåå êðóïíûìè ðåêàìè, âïàäàþùèìè íåïîñðåä-

ñòâåííî â Êàðñêîå ìîðå, ÿâëÿþòñÿ ßõàäûÿõà, Õîëå-

ÿõà, Õàðàñàâýé. Þæíåå â Áàéäàðàöêóþ ãóáó âïàäà-

þò ðåêè ßñîâåéÿõà, Þðèáåé è Áàéäàðàòà, à â Îá-

ñêóþ — Õàáåéÿõà, Òàìáåé, ßõàäûÿõà. Íà ñàìîì þãå

òåððèòîðèÿ ïîëóîñòðîâà ßìàë ïðèëåãàåò ê íèçîâü-

ÿì ðåêè Îáü. Çäåñü â íåå âïàäàþò ðåêè þæíîãî ßìà-

ëà — Õàäûòàÿõà, Ùó÷üÿ, Õàðâóòà è äð. Âñå ðåêè òè-

ïè÷íî ðàâíèííûå, ïîýòîìó äëÿ íèõ õàðàêòåðíû

íåáîëüøèå óêëîíû äîëèí è ñêîðîñòè òå÷åíèÿ, çíà÷è-

òåëüíàÿ èçâèëèñòîñòü ðóñåë. Áîëüøèíñòâî ðåê èìå-

þò øèðîêèå (äî 10 êì), êîðûòîîáðàçíûå, ïëîñêèå è

çàáîëî÷åííûå äîëèíû. Áóëüøàÿ ÷àñòü ïëîùàäè ðå÷-

íûõ äîëèí çàíÿòà ïîéìîé.

Ïî÷òè âñÿ òåððèòîðèÿ ßìàëà èíòåíñèâíî çàîçå-

ðåíà, îñîáåííî þæíàÿ ÷àñòü ïîëóîñòðîâà. Áîëüøèí-

ñòâî îçåð òåðìîêàðñòîâîãî ïðîèñõîæäåíèÿ, íåáîëü-

øèå è ìåëêèå (ãëóáèíîé äî 2–4 ì). Øèðîêî ðàñïðî-

ñòðàíåíû ñòàðè÷íûå îçåðà (ñòàðèöû) â ïîéìàõ ðåê.

Áóëüøàÿ ÷àñòü òåððèòîðèè çàáîëî÷åíà: îáû÷íû àðê-

òè÷åñêèå ìèíåðàëüíûå è òîðôÿíî-ìèíåðàëüíûå áî-

ëîòà, íà þãå ïîëóîñòðîâà — ïëîñêî-áóãðèñòûå êîì-

ïëåêñíûå.

Îñâàèâàåìûé ðàéîí ïîëóîñòðîâà îòëè÷àåòñÿ ñó-

ðîâûì êëèìàòîì ñ ïðîäîëæèòåëüíîé (äî 9 ìåñ) õî-

ëîäíîé çèìîé è ïðîõëàäíûì ëåòîì. Ñðåäíåãîäîâûå

òåìïåðàòóðû âîçäóõà ïî íàáëþäåíèÿì ìåòåîñòàí-

öèé Íîâîãî Ïîðòà è Ìûñà Êàìåííîãî ñîñòàâëÿþò

ìèíóñ 10 °Ñ. Ïðåîáëàäàþùàÿ îñíîâíàÿ òåìïåðàòó-

ðà íàèáîëåå õîëîäíûõ ìåñÿöåâ (ÿíâàðü – ôåâðàëü)

— ìèíóñ 22 °Ñ (àáñîëþòíûé ìèíèìóì — ìèíóñ

57 °Ñ). Ïîëÿðíûé äåíü äëèòñÿ ïðèìåðíî 68 ñóò, ïî-

ëÿðíàÿ íî÷ü — 45 ñóò. Ñíåã âûïàäàåò â êîíöå ñåí-

òÿáðÿ – îêòÿáðå, à ñõîäèò â íà÷àëå èþíÿ. Ìàêñèìàëü-

íàÿ ìîùíîñòü ñíåæíîãî ïîêðîâà â ïîíèæåíèÿõ ðåëü-

åôà äîñòèãàåò 4 ì ê êîíöó àïðåëÿ. Çèìîé íàáëþäàþò-

ñÿ ïîëÿðíûå ñèÿíèÿ, ñîïðîâîæäàåìûå ìàãíèòíûìè

áóðÿìè. Ëåòíÿÿ (èþëü – àâãóñò) äíåâíàÿ òåìïåðà-

òóðà îáû÷íî íå ïðåâûøàåò 11…13 °Ñ (àáñîëþòíûé

ìàêñèìóì — 30 °Ñ). Ñðåäíåìíîãîëåòíèå çíà÷å-

íèÿ ñóììû âûïàâøèõ îñàäêîâ ñîñòàâëÿþò 446 ìì

(ïîñ. Ìûñ Êàìåííûé) è 451 ìì (ïîñ. Íîâûé Ïîðò).

Âåñíîé è ëåòîì ïðåîáëàäàþò ñåâåðíûå è ñåâåðî-

âîñòî÷íûå âåòðû, à îñåíüþ è çèìîé — þæíûå è

þãî-çàïàäíûå, ñî ñðåäíåé ñêîðîñòüþ 5–10 ì�ñ, âðå-

ìåíàìè — áîëåå 25 ì�ñ. Â ôîðìèðîâàíèè òåìïåðà-

òóðíîãî ðåæèìà ïîëóîñòðîâà áîëüøîå çíà÷åíèå èìå-

åò îòêðûòîñòü òåððèòîðèè, ñïîñîáñòâóþùàÿ êàê ñâî-

áîäíîìó ïðîíèêíîâåíèþ õîëîäíîãî àðêòè÷åñêîãî

âîçäóõà ñ ñåâåðà, òàê è âûíîñó ïðîãðåòûõ âîçäóø-

íûõ ìàññ ñ þãà íà ñåâåð, ÷òî ïðèâîäèò ê ðåçêèì ïå-

ðåïàäàì òåìïåðàòóðû â òå÷åíèå ãîäà è äàæå ñóòîê.

Òàêèå êëèìàòè÷åñêèå óñëîâèÿ îêàçûâàþò ñóùå-

ñòâåííîå âëèÿíèå íà îðãàíèçàöèþ ïðîèçâîäñòâà áó-

ðîâûõ ðàáîò, ãðàôèê è ðåæèì ðàáîòû áóðîâûõ áðèãàä.

Çäåñü òðåáóåòñÿ ïîâûøåííîå âíèìàíèå ê òðóäîâîé

äèñöèïëèíå ïåðñîíàëà, ê ñîáëþäåíèþ òåõíîëîãè÷å-

ñêèõ ïðèåìîâ ðàáîòû, ê âíèìàòåëüíîñòè è îïåðàòèâ-

íîñòè èíæåíåðíî-òåõíè÷åñêîãî ïåðñîíàëà, ðóêîâî-

äÿùåãî òåõíîëîãè÷åñêèì ïðîöåññîì. Íåñîáëþäåíèå

ýòèõ óñëîâèé ìîæåò ïðèâåñòè ê àâàðèÿì è äàæå îò-

êðûòûì ôîíòàíàì.

Óñëîâèÿ âîçíèêíîâåíèÿ àâàðèè

Íà ìîìåíò âîçíèêíîâåíèÿ àâàðèè íà ñêâàæèíå,

îòíîñÿùåéñÿ ê êàòåãîðèè ïîèñêîâî-îöåíî÷íûõ, çà-

êîí÷åíî áóðåíèå è íà÷àòû ðàáîòû ïî îïðîáîâàíèþ

(èñïûòàíèþ) îáúåêòîâ ýêñïëóàòàöèè.

Ïðè îïðîáîâàíèè îäíîãî èç îáúåêòîâ ìåòîäîì

ïåðôîðàöèè (ïåðôîðàöèÿ VIII îáúåêòà, ïëàñò ÀÓ 10)

ïðîèçîøåë âûáðîñ, ïðè óñòðàíåíèè êîòîðîãî ðàç-

ðóøèëàñü ãëóõàÿ ïëàøêà, ÷òî ïðèâåëî ê îòêðûòîìó

ôîíòàíèðîâàíèþ ñêâàæèíû ñ ïîñëåäóþùèì âîçãî-

ðàíèåì.

Êîíñòðóêöèÿ ñêâàæèíû òèïè÷íà äëÿ èñïûòàíèé

ãëóáîêèõ ñêâàæèí íà þðñêèå îòëîæåíèÿ. Êîíäóêòîð

äèàìåòðîì 426 ìì ñïóùåí íà ãëóáèíó 415 ì, ÷òî íà

135 ì âûøå ïðîåêòíîé îòìåòêè, ïðè ýòîì îñòàëàñü

íåïåðåêðûòîé ïîäîøâà ìíîãîëåòíåìåðçëûõ ïîðîä

(ÌÌÏ), ÷òî ìîãëî ÿâèòüñÿ îäíîé èç ïðè÷èí ñìÿòèÿ

îáñàäíûõ êîëîíí â çîíå ìåðçëûõ ïîðîä. Ïåðâàÿ ïðî-

ìåæóòî÷íàÿ êîëîííà äèàìåòðîì 324 ìì ñïóùåíà íà

ïðîåêòíóþ ãëóáèíó 1250 ì; âòîðàÿ ïðîìåæóòî÷íàÿ

êîëîííà äèàìåòðîì 245 ìì — ïî÷òè íà ïðîåêòíóþ

ãëóáèíó 3296 ì, íà 4 ì âûøå ïðîåêòíîé îòìåòêè.

Ïîòàéíàÿ êîëîííà äèàìåòðîì 194 ìì óñòàíîâëåíà â

èíòåðâàëå 2786–3393 ì. Ýêñïëóàòàöèîííàÿ êîëîí-

íà äèàìåòðîì 140 ìì ñïóùåíà ïðàêòè÷åñêè íà ïðî-

åêòíóþ ãëóáèíó 3599 ì.
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Óñòüå ñêâàæèíû îáîðóäîâàíî êîëîííîé ãîëîâêîé

ÎÊÊ3-70-168�245�324�426Ê1-ÕË ñ óñòàíîâëåííîé

íà íåé òðóáíîé ãîëîâêîé, âõîäÿùåé â êîìïëåêò ôîí-

òàííîé àðìàòóðû ÀÔ6-80�65�70 Ê1-ÕË, è äâóõïëà-

øå÷íûì ïðåâåíòîðîì 2ÏÏÐ 180�70, îñíàùåííûì

òðóáíûìè ïëàøêàìè äèàìåòðîì 73 ìì è ãëóõèìè

ïëàøêàìè òàêîãî æå òèïîðàçìåðà. Óñòüåâîå îáîðóäî-

âàíèå îïðåññîâàíî ñîâìåñòíî ñ âåðõíåé ÷àñòüþ ýêñ-

ïëóàòàöèîííîé êîëîííû â èíòåðâàëå 0–2108 ì íà

äàâëåíèå 20,3 ÌÏà. Ïî ðåçóëüòàòàì èñïûòàíèé

ñêâàæèíà ïðèçíàíà ãåðìåòè÷íîé. Â óêàçàííîì èíòåð-

âàëå îíà áûëà çàïîëíåíà ñîëåâûì ðàñòâîðîì ÑÃÑ-18

ïëîòíîñòüþ 1050 êã�ì3, ðàçðàáîòàííûì ÎÀÎ “Ñåâ-

ÊàâÍÈÏÈãàç”.

Ïåðåä ïðîâåäåíèåì ïðîñòðåëî÷íî-âçðûâíûõ

ðàáîò (ÏÂÐ) ýêñïëóàòàöèîííàÿ êîëîííà (êàê ýòî äå-

ëàåòñÿ âñåãäà) áûëà ïðîøàáëîíèðîâàíà íà äèàìåòð

89 ìì, à çàòåì — ïðîïåðôîðèðîâàíà â èíòåðâàëå

1806–1825 ì çàðÿäîì ÇÏÊ89-ÀÒ-Ì-04.

Ñëåäóåò îòìåòèòü, ÷òî âî âðåìÿ ñïóñêà ïåðôî-

ðàòîðà â ðàññìàòðèâàåìóþ ñêâàæèíó îòñóòñòâîâàë

îáÿçàòåëüíûé êîíòðîëü çà îáúåìîì âûòåñíÿåìîãî

èç íåå ðàñòâîðà, ÷òî â êîíå÷íîì ñ÷åòå è ïðèâåëî ê

àâàðèè. Äîëèâ íåäîñòàþùåãî ðàñòâîðà â ñêâàæèíó

îñóùåñòâëÿëñÿ ïðè ïîäúåìå ïåðôîðàòîðà äî îòìåò-

êè 50 ì îò óñòüÿ ÷åðåç çàäàâî÷íóþ òðóáíóþ ëèíèþ

öåìåíòèðîâî÷íûì àãðåãàòîì ÖÀ-320, ïîñëå ÷åãî ÷ëå-

íàìè ãåîôèçè÷åñêîãî îòðÿäà ïðîâîäèëñÿ îñìîòð

ïåðôîðàòîðà. Ïðè ýòîì êîíòðîëü ïîëíîòû äîëèâà

ñêâàæèíû ñîëåâûì ðàñòâîðîì ïðîâîäèëñÿ âèçóàëü-

íî — ïî ïåðåëèâó æèäêîñòè ÷åðåç âåðõ ïëàøå÷íîãî

ïðåâåíòîðà, ÷òî ÿâëÿåòñÿ ãðóáåéøèì íàðóøåíèåì

òåõíèêè áåçîïàñíîñòè. Ðåçóëüòàòîì ýòîãî ñòàëî îò-

ñóòñòâèå òî÷íûõ äàííûõ óðîâíÿ æèäêîñòè â ñêâà-

æèíå, çàãðÿçíåíèå ðàáî÷åé ïëîùàäêè è âûñîêàÿ âå-

ðîÿòíîñòü ïîëó÷åíèÿ òðàâì îáñëóæèâàþùèì ïåðñî-

íàëîì.

Òàêèì ñïîñîáîì áûëè ïðîâåäåíû øåñòü ñïóñêî-

ïîäúåìíûõ îïåðàöèé ñ ïåðôîðàòîðîì. Ïðè ýòîì êîíò-

ðîëü îáúåìà ðàñòâîðà, äîëèòîãî â ñêâàæèíó, è åãî

ïëîòíîñòè òàêæå îòñóòñòâîâàë.

Ïîñëå ïðîâåäåíèÿ ñåäüìîãî ñïóñêà, ñðàáàòûâà-

íèÿ è îòñòðåëà ïåðôîðàòîðà ñòàë îñóùåñòâëÿòüñÿ

åãî ïîäúåì. Íà÷èíàÿ ñ ãëóáèíû 1000 ì áûëè íà÷àòû

ðàáîòû ïî äîëèâó ðàñòâîðà â ñêâàæèíó. Ïðè íàõîæ-

äåíèè ïåðôîðàòîðà íà ãëóáèíå 650 ì áûë îòìå÷åí

ïåðåëèâ ðàñòâîðà ÷åðåç ïðåâåíòîð è ïðîâèñàíèå êà-

ðîòàæíîãî êàáåëÿ. Äëÿ åãî óñòðàíåíèÿ ñêîðîñòü ïîäú-

åìà èíñòðóìåíòà áûëà óâåëè÷åíà äî 6000 ì�÷, íî,

íåñìîòðÿ íà ïðèíÿòûå ìåðû, ñïóñòÿ íåñêîëüêî ñå-

êóíä ïåðåëèâ ðàñòâîðà ïåðåøåë â ôîíòàíèðîâàíèå

äî âûñîòû ðîòîðà áóðîâîé óñòàíîâêè. Ýòî ïîâëåêëî

çà ñîáîé âûáðîñ èç ñêâàæèíû ñ îãðîìíîé ñêîðî-

ñòüþ ãåîôèçè÷åñêîãî êàáåëÿ è ïåðôîðàòîðà ñ êàðî-

òàæíûì êàáåëåì. Ïðè çàêðûòèè â àâàðèéíîé ñèòóà-

öèè ãëóõèõ ïëàøåê ïðåâåíòîðà ïðîèçîøëî íåïîë-

íîå çàêðûòèå è ðàçðóøåíèå îäíîé èç ïëàøåê, ÷òî

ïðèâåëî ê îòêðûòîìó ôîíòàíèðîâàíèþ ñêâàæèíû.

Ïðè÷èíîé ðàçðóøåíèÿ ïëàøêè ÿâèëîñü âîçíèêíî-

âåíèå â ïðåâåíòîðå èçáûòî÷íîãî äàâëåíèÿ, èç-çà òîãî

÷òî â ïðîöåññå óñêîðåííîãî çàêðûòèÿ ãëóõèõ ïëà-

øåê ïåðñîíàë çàáûë îòêðûòü çàäâèæêó íà ôàêåëü-

íóþ ëèíèþ äëÿ ñáðîñà èçáûòî÷íîãî äàâëåíèÿ. Ýòî

ìîæåò ñâèäåòåëüñòâîâàòü î ðàñòåðÿííîñòè îáñëóæè-

âàþùåãî ïåðñîíàëà â ýêñòðåìàëüíîé ñèòóàöèè è ïëî-

õîì çíàíèè èì ïîëîæåíèé àâàðèéíîãî ðàñïèñàíèÿ

â ñëó÷àå âîçíèêíîâåíèÿ íåôòåãàçîïðîÿâëåíèé.

Òàêòè÷åñêèå ïðèåìû ëèêâèäàöèè
îòêðûòîãî ãàçîâîãî ôîíòàíà

Äëÿ ëèêâèäàöèè àâàðèè ñîãëàñíî àâàðèéíîìó

ðàñïèñàíèþ [2] áûëî ïåðåêðûòî äâèæåíèå ïîñòî-

ðîííåãî òðàíñïîðòà ïî ïîäúåçäíîé äîðîãå ê ôîíòà-

íèðóþùåé ñêâàæèíå. Íà ñêâàæèíó ïðèáûëà îïå-

ðàòèâíàÿ ãðóïïà ïðîòèâîôîíòàííîé ñëóæáû, áûëè

îïðåäåëåíû ãðàíèöû îïàñíîé çîíû, ïðîâåäåíî îá-

ñëåäîâàíèå óñòüÿ ñêâàæèíû è òåððèòîðèè îïàñíîé

çîíû. Ïîñëå ïðèáûòèÿ ïîæàðíûõ ðàñ÷åòîâ, äèñëîöè-

ðîâàííûõ âáëèçè ôîíòàíèðóþùåé ñêâàæèíû, íà÷à-

ëèñü ðàáîòû ïî ðàñ÷èñòêå ïîäõîäîâ ê óñòüþ ñêâàæè-

íû [3]. Â ñâÿçè ñ áîëüøîé çàãàçîâàííîñòüþ íà óñòüå

ñêâàæèíû (â ñèëó òîãî ÷òî ôîíòàíèðóþùàÿ ñòðóÿ

äðîáèëàñü îá ýëåìåíòû êîíñòðóêöèè îñíîâàíèÿ áó-

ðîâîé óñòàíîâêè) áûëè íà÷àòû ðàáîòû ïî ðàñøèâêå

îñíîâàíèÿ áóðîâîé óñòàíîâêè äëÿ îòêðûòèÿ çàäâè-

æåê íà îòâîäû ïðîòèâîâûáðîñîâîãî îáîðóäîâàíèÿ

(ÏÂÎ).

Â ýòîò ìîìåíò ïðîèçîøëî âîçãîðàíèå ôîíòàíè-

ðóþùåé ñòðóè è ïàäåíèå âûøêè áóðîâîé óñòàíîâêè.

Íåñìîòðÿ íà ãîðÿùèé ôàêåë íà óñòüå ñêâàæèíû, ðà-

áîòû ïî ðàçáîðó è ðàñòàñêèâàíèþ ñ íåãî ìåòàëëî-

êîíñòðóêöèé è åìêîñòíîãî ïàðêà áûëè ïðîäîëæåíû

ïðè ïîñòîÿííîì îðîøåíèè îáúåêòà ðàáîò ñ öåëüþ

ñíèæåíèÿ òåìïåðàòóðû íàãðåâàåìîãî ïîä âîçäåéñò-

âèåì ïëàìåíè îáîðóäîâàíèÿ è ñîçäàíèÿ âîäÿíîé çà-

âåñû, ïðåïÿòñòâóþùåé äàëüíåéøåìó ðàñïðîñòðà-

íåíèþ ïîæàðà (ðèñ. 1) [4, 5].

Äàëåå ñòàëè ïðîâîäèòüñÿ ðàáîòû ïî äîñòàâêå

è ðàçìåùåíèþ âîçëå óñòüÿ ñêâàæèíû ñïåöèàëüíîãî

îáîðóäîâàíèÿ ïðîòèâîôîíòàííîé ñëóæáû äëÿ ëèê-

âèäàöèè ôîíòàíà.

Äëÿ îïðåäåëåíèÿ âîçìîæíîñòè ãëóøåíèÿ ñêâà-

æèíû è ïðåêðàùåíèÿ ïîñòóïëåíèÿ ãàçà èç ïëàñòà

áûëà âûïîëíåíà îöåíêà âîçìîæíîñòè óïðàâëåíèÿ

çàäâèæêàìè òðóáíîé ãîëîâêè íà ôîíòàíèðóþùåé

ãîðÿùåé ñêâàæèíå è ïðîâåäåíà ñáîðêà çàäàâî÷íîé

ëèíèè, ÷åðåç êîòîðóþ â ñêâàæèíó áûë çàêà÷àí íåêî-

òîðûé îáúåì âîäû äëÿ îïðåäåëåíèÿ ïðèåìèñòîñòè

ïëàñòà. Ïîäà÷à âîäû â ñêâàæèíó îñóùåñòâëÿëàñü

òðåìÿ íàñîñíûìè óñòàíîâêàìè ñ ìàêñèìàëüíîé ïðî-
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èçâîäèòåëüíîñòüþ. Ðåçêà ìåòàëëîêîíñòðóêöèé è ðàñ-

òàñêèâàíèå îáîðóäîâàíèÿ îò óñòüÿ ñêâàæèíû îñó-

ùåñòâëÿëèñü ñ ïîìîùüþ ìîáèëüíîãî ëàçåðíîãî òåõ-

íîëîãè÷åñêîãî êîìïëåêñà ÌËÒÊ-20 ïðè ïîñòîÿííîì

îðîøåíèè óñòüÿ ëàôåòíûìè ñòâîëàìè äëÿ ñîçäàíèÿ

âîäÿíîé çàâåñû. Áëàãîäàðÿ ýòîìó óäàëîñü ñîçäàòü

íà óñòüå ñêâàæèíû êîìïàêòíóþ ñòðóþ ãàçà (ðèñ. 2).

Ïîñëå îïðåäåëåíèÿ ïðèåìèñòîñòè ïîäà÷à âîäû

â ñêâàæèíó áûëà ïðåêðàùåíà. Ïåðåä ìîíòàæîì çà-

ïîðíî-óñòüåâîé ñáîðêè (ÇÓÑ) íà óñòüå ãîðÿùåé

ñêâàæèíû áûëà ïîäãîòîâëåíà òðîñîâàÿ îñíàñòêà,

ñîñòîÿùàÿ èç êðàíîâîé ïîäâåñêè ÊÏ-25 è òðàâåðñà.

Äëÿ ñíÿòèÿ ÏÂÎ è òðóáíîé ãîëîâêè áûëî ïðîâå-

äåíî ðàñêðåïëåíèå ôëàíöåâîãî ñîåäèíåíèÿ òðóáíîé

ãîëîâêè ñ âåðõíåé êàòóøêîé ãîëîâêè îáñàäíîé òðó-

áû, óñòàíîâêà ñòðóáöèí è òðîñîâ, ïåðåîñíàñòêà ÊÏ-25,

äåìîíòàæ òðàâåðñîâ. Ïîñëå äåìîíòàæà òðóáíîé ãî-

ëîâêè è àâàðèéíîãî ÏÂÎ îíè áûëè îòòàùåíû îò óñòüÿ

ñêâàæèíû (ðèñ. 3).

Äëÿ íàâåäåíèÿ íà ãîðÿùåå óñòüå ñêâàæèíû ÇÓÑ

áûëè óñòàíîâëåíû íàïðàâëÿþùèå ðîëèêè äëÿ òðî-

ñîâîé îñíàñòêè, ñìîíòèðîâàíî óñòðîéñòâî òðîñîâîé

îñíàñòêè, ïîäãîòîâëåíî ñîîòâåòñòâóþùåå îáîðóäî-

âàíèå. ÇÓÑ ñ äâóìÿ ïðåâåíòîðàìè è ãàçîîòâîäíîé

òðóáîé ñ ïîìîùüþ òðîñîâîé îñíàñòêè áûëà íàâå-

äåíà íà óñòüå ñêâàæèíû ïîä ãîðÿùèì ôàêåëîì è çà-

êðåïëåíà íà êîëîííîé ãîëîâêå. Ïðè ýòîì ñêâàæèíà

ðàáîòàëà ÷åðåç ãàçîîòâîäíóþ òðóáó (ðèñ. 4) [6–8].

Ðèñ. 1. Ðàñòàñêèâàíèå ìåòàëëîêîíñòðóêöèé è îáîðóäîâàíèÿ ñ óñòüÿ ñêâàæèíû

Ðèñ. 2. Ñîçäàíèå êîìïàêòíîé ñòðóè ãàçà íà óñòüå ñêâàæèíû Ðèñ. 3. Äåìîíòàæ òðóáíîé ãîëîâêè
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Ïîñëå íàâåäåíèÿ ÇÓÑ íà óñòüå ôîíòàíèðóþùåé

ñêâàæèíû è îòâîäà ñòðóè ãîðÿùåãî ïëàìåíè íà áåç-

îïàñíóþ âûñîòó áûëà ñìîíòèðîâàíà ëèíèÿ ãëóøå-

íèÿ è îñóùåñòâëåíî ãëóøåíèå àâàðèéíîé ñêâàæèíû

ïðè ïîñòîÿííîì îðîøåíèè óñòüÿ (ðèñ. 5) [9].

Â ïðîöåññå ãëóøåíèÿ â ñêâàæèíó ïîñëåäîâà-

òåëüíî çàêà÷èâàëè: òåõíè÷åñêóþ âîäó ïëîòíîñòüþ

1001 êã�ì3 â îáúåìå 55 ì3, ñíèçèâ ïåðâîíà÷àëüíîå

äàâëåíèå 14,5 ÌÏà äî àòìîñôåðíîãî, çàòåì — ðàñ-

òâîð õëîðèäà êàëüöèÿ (ÑàÑ12) ïëîòíîñòüþ 1260 êã�ì3

â îáúåìå 23 ì3, áëîêèðóþùèé ðàñòâîð ñ íàïîëíèòå-

ëåì Ïîëèöåëë-ÖÔ â îáúåìå 10 ì3, ðàñòâîð ÑÃÑ-18

ïëîòíîñòüþ 1050 êã�ì3 â îáúåìå 20 ì3. Ïðè÷åì äàâ-

ëåíèå çàêà÷êè íå ïðåâûøàëî äàâëåíèÿ îïðåññîâêè

òåõíîëîãè÷åñêîé êîëîííû òðóá.

Â ðåçóëüòàòå àâàðèéíàÿ ñêâàæèíà áûëà çàãëóøå-

íà, äàâëåíèå íà óñòüå ñêâàæèíû ñíèçèëîñü äî àòìî-

ñôåðíîãî. Íà ýòîì ðàáîòû ïî ëèêâèäàöèè ôîíòàíà

áûëè çàâåðøåíû.

Ïîñëå ëèêâèäàöèè ôîíòàíà ïðîâîäÿòñÿ ðàáîòû

ïî êîíòðîëþ çà ñêâàæèíîé â ñîîòâåòñòâèè ñ ïëàíîì

ðàáîò. Â äàëüíåéøåì áóäåò ïðèíèìàòüñÿ ðåøåíèå

ëèáî î ëèêâèäàöèè ñêâàæèíû, ëèáî î ïðîäîëæåíèè

íà íåé ðàáîò ïî ïîèñêó óãëåâîäîðîäíîãî ñûðüÿ.

Íàó÷íàÿ íîâèçíà

Íîâèçíà ðàáîòû ñîñòîèò â ñëåäóþùåì:

1) îáîáùåíû è ñèñòåìàòèçèðîâàíû ïðè÷èíû

àâàðèé â ïðîöåññå áóðåíèÿ è âñêðûòèÿ ýêñïëóàòà-

öèîííûõ îáúåêòîâ ïîèñêîâî-îöåíî÷íûõ ñêâàæèí â

óñëîâèÿõ Êðàéíåãî Ñåâåðà; ïðåäëîæåíû êîíêðåò-

íûå òåõíîëîãè÷åñêèå è îðãàíèçàöèîííî-óïðàâëåí-

÷åñêèå ðåøåíèÿ ïî èõ ïðåäîòâðàùåíèþ;

2) àïðîáèðîâàíû íîâûå òàêòè÷åñêèå ïðèåìû è òåõ-

íè÷åñêèå ñðåäñòâà ïî ëèêâèäàöèè ãîðÿùåãî ôîíòàíà:

Ðèñ. 4. Íàâåäåíèå ÇÓÑ íà óñòüå ôîíòàíèðóþùåé ñêâàæèíû

ñ ïîìîùüþ òðîñîâîé îñíàñòêè (à) è çàêðåïëåíèå åå íà êîëîí-

íîé ãîëîâêå (á)

Ðèñ. 5. Ãëóøåíèå ôîíòàíèðóþùåé ñêâàæèíû ïðè ïîñòîÿííîì îðîøåíèè åå óñòüÿ
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� èñïîëüçîâàíèå ìîáèëüíîãî ëàçåðíîãî òåõíîëîãè-

÷åñêîãî êîìïëåêñà (ÌËÒÊ-20) áåç ó÷àñòèÿ ëþ-

äåé äëÿ ðåçêè ìåòàëëîêîíñòðóêöèé â ïðîöåññå

ðàñ÷èñòêè óñòüÿ ñêâàæèíû è ïîäãîòîâêè îñíîâû

äëÿ íàâåäåíèÿ ÇÓÑ;
� ëàçåðíàÿ ðåçêà ìåòàëëîêîíñòðóêöèé (íå ïðèìå-

íÿâøàÿñÿ ðàíåå), ÷òî ïîçâîëèò ñîêðàòèòü ñðîêè

ðàñ÷èñòêè óñòüÿ è ïîâûñèòü áåçîïàñíîñòü ðàáîò

íà ãîðÿùåì óñòüå áåç ó÷àñòèÿ ëþäåé;
� ìàëîãàáèðèòíûé ëàçåðíûé òåõíîëîãè÷åñêèé êîì-

ïëåêñ (íîâûé òèï óñòðîéñòâà äëÿ ðåçêè ìåòàë-

ëîêîíñòðóêöèé).
� îðãàíèçàöèÿ ïðîöåññà íàâåäåíèÿ çàïîðíî-óñòüå-

âîé ñáîðêè ñ îòâîäíûì ïàòðóáêîì, îòâîäÿùèì

ïëàìÿ ïîæàðà îò óñòüÿ ñêâàæèíû, è ïîäúåìà åãî

íà áåçîïàñíóþ âûñîòó â ñóðîâûõ àðêòè÷åñêèõ

óñëîâèÿõ.

Ïðàêòè÷åñêàÿ öåííîñòü

Ñîêðàùåíà ïðîäîëæèòåëüíîñòü ëèêâèäàöèè ôîí-

òàíà äî 16 äíåé, ÷òî ÿâëÿåòñÿ áîëüøîé çàñëóãîé îïå-

ðàòèâíîãî ñîñòàâà ïðîòèâîôîíòàííîé ñëóæáû. Ïðè

ëèêâèäàöèè ôîíòàíîâ ïðèìåíåíû íîâûå òåõíîëî-

ãè÷åñêèå ïðèåìû, êîòîðûì ðàáî÷èå ïðîòèâîôîíòàí-

íûõ ñëóæá îáó÷àþòñÿ íà ïðàêòèêå.

Âûâîäû

Ïðè÷èíàìè àâàðèè íà ñêâàæèíå è ïîñëåäóþùåãî

âîçíèêíîâåíèÿ îòêðûòîãî ãàçîâîãî ôîíòàíà ÿâèëèñü:

1) õàëàòíîñòü ïåðñîíàëà, êîòîðûé íå ñëåäèë çà

äîëèâîì ïðîìûâî÷íîé æèäêîñòè;

2) íåçíàíèå ïåðñîíàëîì ïðàêòè÷åñêèõ äåéñòâèé

ïðè âîçíèêíîâåíèè íåøòàòíûõ ñèòóàöèé, ôîðìàëü-

íîå îáó÷åíèå ïåðñîíàëà ìåòîäàì ëèêâèäàöèè è ïðå-

äóïðåæäåíèÿ ãàçîíåôòåâîäîïðîÿâëåíèé;

3) íåäîñòàòî÷íàÿ êâàëèôèêàöèÿ èíæåíåðíî-

òåõíè÷åñêèõ ðàáîòíèêîâ (ìàñòåð è òåõíîëîã äîëæíû

áûëè ïåðåñ÷èòàòü è ïðîâåðèòü ñîîòâåòñòâèå ïëîò-

íîñòè çàäàâî÷íîé æèäêîñòè óñëîâèÿì ïðîâåäåíèÿ

ïåðôîðàöèîííûõ ðàáîò, ÷åãî ñïåöèàëèñòû íå ñäå-

ëàëè, ïîëàãàÿñü öåëèêîì íà ïëàí ðàáîò, ÷òî ÿâëÿåòñÿ

ãðóáûì íàðóøåíèåì îðãàíèçàöèè ïðîèçâîäñòâà è

èõ äîëæíîñòíûõ èíñòðóêöèé è ñâèäåòåëüñòâóåò î íèç-

êîì óðîâíå çíàíèé ïðîìûøëåííîé áåçîïàñíîñòè

òåõíè÷åñêèì ïåðñîíàëîì áóðîâîãî ïîäðÿä÷èêà);

4) ïðåñëîâóòûé ÷åëîâå÷åñêèé ôàêòîð (îòñóòñò-

âèå äîëæíîãî êîíòðîëÿ ñî ñòîðîíû èíæåíåðíî-òåõ-

íè÷åñêèõ ðàáîòíèêîâ, ôîðìàëüíîå âåäåíèå æóðíà-

ëîâ ïðè ñìåíå âàõòû â óñëîâèÿõ òðóäíîäîñòóïíîñòè

ìåñòà áóðåíèÿ ñêâàæèíû è íåïðåäñêàçóåìîñòè ìå-

òåîóñëîâèé (íåïðîäîëæèòåëüíîå âðåìÿ ëåòíîé ïî-

ãîäû)).

Òåì íå ìåíåå ïðè ëèêâèäàöèè îòêðûòîãî ôîíòà-

íà îïðàâäàëîñü òðåáîâàíèå ïî èñêëþ÷åíèþ ó÷àñòèÿ

÷åëîâåêà ïðè ðàñ÷èñòêå çàâàëà ìåòàëëîêîíñòðóêöèé

â îïàñíîé çîíå è ñîêðàùåíèå ñðîêîâ ïî ðàñ÷èñòêå

óñòüÿ îò ìåòàëëîëîìà. Íà äàííîé ñêâàæèíå, âçÿòîé

â êà÷åñòâå ïðèìåðà, ðåçêà ìåòàëëîêîíñòðóêöèé çà-

íÿëà 1 ñóòêè, ðàñ÷èñòêà óñòüÿ — 14 äíåé, ãëóøåíèå

ñêâàæèíû — ìåíåå ñóòîê.

Â öåëîì ïðè ïðîâåäåíèè ðàáîò íà ïîäîáíûõ ñêâà-

æèíàõ íåîáõîäèìî ó÷èòûâàòü ñëåäóþùåå:

� íåëüçÿ ïðîâîäèòü ðàáîòû ïðè îòñóòñòâèè äîñòî-

âåðíîé ãåîëîãè÷åñêîé èíôîðìàöèè ïî ñêâàæèíå;

� â ïðîöåññå ïîäãîòîâèòåëüíûõ ðàáîò ê ÏÂÐ íå-

îáõîäèìî ãðàìîòíî âûïîëíÿòü ðàñ÷åò ïëîòíîñòè

áóðîâîãî ðàñòâîðà ñ ó÷åòîì ôàêòè÷åñêîé ãëóáè-

íû èíòåðâàëà ïåðôîðàöèè;

� â ïðîöåññå ñòðîèòåëüñòâà ñêâàæèíû íåîáõîäèìî

ïîëíîñòüþ ïåðåêðûâàòü çîíó ìíîãîëåòíåìåðç-

ëûõ ïîðîä, ÷òî ïîçâîëèò ïðåäîòâðàòèòü âîçìîæ-

íîå ñìÿòèå îáñàäíûõ êîëîíí è âîçíèêíîâåíèå

ôîíòàíà;

� âî âðåìÿ ñïóñêà è ïîäúåìà ïåðôîðàòîðà íåîáõî-

äèì ïîñòîÿííûé êîíòðîëü çà îáúåìîì âûòåñíåí-

íîãî èç ñêâàæèí ðàñòâîðà.

Äëÿ ïîâûøåíèÿ íàäåæíîñòè ñòðîèòåëüñòâà ñêâà-

æèí, êà÷åñòâà êîíòðîëÿ çà åãî ïàðàìåòðàìè è èñïû-

òàíèÿ ñêâàæèí íåîáõîäèìî íåóêîñíèòåëüíîå ñîáëþ-

äåíèå òðåáîâàíèé ïðàâèë áåçîïàñíîñòè, òåõíîëîãèé,

ðåãëàìåíòèðóåìûõ ïðîåêòàìè ðàçðàáîòêè ìåñòî-

ðîæäåíèé è ïðîåêòîì íà ñòðîèòåëüñòâî ñêâàæèí,

òðåáîâàíèé íîðìàòèâíûõ äîêóìåíòîâ íà èñïûòàíèå

ñêâàæèí.

Â çàêëþ÷åíèå ñëåäóåò êîíñòàòèðîâàòü, ÷òî â ðå-

çóëüòàòå îáîáùåíèÿ è àíàëèçà ïðè÷èí âîçíèêíîâå-

íèÿ àâàðèè íà ñêâàæèíå, ïåðåøåäøåé â îòêðûòûé

ãàçîâûé ôîíòàí ñ âîçãîðàíèåì, áûëè ïðåäëîæåíû

îïòèìàëüíûå òåõíîëîãèè èõ ëèêâèäàöèè è âûðà-

áîòàíû íîâûå ìåðîïðèÿòèÿ îðãàíèçàöèîííîãî è

óïðàâëåí÷åñêîãî õàðàêòåðà, íàïðàâëåííûå íà ïðåä-

îòâðàùåíèå àâàðèéíîé ñèòóàöèè.

ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ

1. Êðèîñôåðà íåôòåãàçîêîíäåíñàòíûõ ìåñòîðîæäåíèé ïîëóîñòðîâà ßìàë. Â 3 ò. � Ïîä îáù. ðåä.

Þ. Ê. Âàñèëü÷óêà, Ã. Â. Êðûëîâà, Å. Å. Ïîäáîðíîãî. — Òþìåíü : ÎÎÎ “ÒþìåíÍÈÈãèïðîãàç”;

ÑÏá. : Íåäðà, 2006.



71ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2015 ÒÎÌ 24 ¹ 1

ÏÎÆÀÐÍÀß ÁÅÇÎÏÀÑÍÎÑÒÜ ÇÄÀÍÈÉ, ÑÎÎÐÓÆÅÍÈÉ, ÎÁÚÅÊÒÎÂ

2. Ôåäåðàëüíûå íîðìû è ïðàâèëà â îáëàñòè ïðîìûøëåííîé áåçîïàñíîñòè. Ïðàâèëà áåçîïàñíîñòè

â íåôòÿíîé è ãàçîâîé ïðîìûøëåííîñòè. Ñåð. 08, âûï. 19. — Ì. : ÇÀÎ “Íàó÷íî-òåõíè÷åñêèé

öåíòð èññëåäîâàíèé ïðîáëåì ïðîìûøëåííîé áåçîïàñíîñòè”, 2013. — 288 ñ.

3. Ãîèíñ Ó. Ê., Øåôôèëä Ð. Ïðåäîòâðàùåíèå âûáðîñîâ � Ïåð. ñ àíãë. — Ì. : Íåäðà, 1987. — 288 ñ.

4. ×àáàåâ Ë. Ó., Êóñòûøåâ À. Â., Çîçóëÿ Ã. Ï., Ãåéõìàí Ì. Ã. Ïðåäîòâðàùåíèå è ëèêâèäàöèÿ ãàçî-

ïðîÿâëåíèé è îòêðûòûõ ôîíòàíîâ ïðè ðåìîíòå ñêâàæèí â ýêñòðåìàëüíûõ óñëîâèÿõ Êðàéíåãî

Ñåâåðà. — Ì. : ÈÐÖ Ãàçïðîì, 2007. — 189 ñ.

5. ×àáàåâ Ë. Ó., ×óäíîâñêèé Ä. Ì., Õëåáíèêîâ Ñ. Ð., Àâåòèñîâ À. Ã., Çîçóëÿ Ã. Ï., Êóñòûøåâ À. Â.,

Ïóëÿ Þ. À. Ôîíòàíîîïàñíîñòü ïðè áóðåíèè, ýêñïëóàòàöèè è ðåìîíòå ñêâàæèí. — Êðàñíîäàð :

Èçä-âî “Ïðîñâåùåíèå-Þã”, 2009. — 267 ñ.

6. Ïàò. 2261982 Ðîññèéñêàÿ Ôåäåðàöèÿ. ÌÏÊ Å 21 Â 35�00. Ñïîñîá ëèêâèäàöèè îòêðûòîãî íåôòå-

ãàçîâîãî ôîíòàíà � Ð. À. Áàêååâ, À. Â. Êóñòûøåâ, Î. Â. Ñèçîâ, Ë. Ó. ×àáàåâ. — ¹ 2004117694;

çàÿâ. 10.06.2004 ã.; îïóáë. 10.10.2005 ã., Áþë. ¹ 28.

7. Áàêååâ Ð. À., Æóðàâëåâ Â. Â., Êóñòûøåâ À. Â., ßòëóê Î. Â. Íåêîòîðûå àñïåêòû ëèêâèäàöèè îò-

êðûòîãî ãàçîêîíäåíñàòíîãî ôîíòàíà è ïîæàðà â óäàëåííûõ ðàéîíàõ Êðàéíåãî Ñåâåðà �� Ïîæàð-

íàÿ áåçîïàñíîñòü. — 2011. — ¹ 1. — Ñ. 126–130.

8. Ïàò. 92690 Ðîññèéñêàÿ Ôåäåðàöèÿ. ÌÏÊ Å 21 Â 35�00. Óñòðîéñòâî äëÿ íàâåäåíèÿ îòâîäíîãî

ïàòðóáêà íà óñòüå ôîíòàíèðóþùåé ñêâàæèíû � Ë. Ó. ×àáàåâ, À. Â. Êóñòûøåâ, Â. Á. Ñîëîìàõèí,

Ã. Ï. Çîçóëÿ, À. È. Õàäæèåâ, Æ. Ñ. Ïîïîâà, Ä. Í. ßêîâåíêî, Ë. Ï. Êóñòûøåâà, Å. Â. Âàêîðèí. —

¹ 2009131812; çàÿâ. 21.08.2009 ã.; îïóáë. 27.03.2010 ã., Áþë. ¹ 9.

9. ×àáàåâ Ë. Ó. Îñíîâû ñòðàòåãèè è òàêòèêè ëèêâèäàöèè îòêðûòûõ ãàçîâûõ ôîíòàíîâ �� Ïîæàðíàÿ

áåçîïàñíîñòü. — 2008. — ¹ 4. — Ñ. 83–85.

Ìàòåðèàë ïîñòóïèë â ðåäàêöèþ 30 îêòÿáðÿ 2014 ã.

English

SPECIAL ASPECTS OF OPEN GAS BLOWOUT LIQUIDATION
ON A DEEP PROSPECTING AND APPRAISAL WELL

GAVTUNYAK P. I., Engineer, General Director of LLC “Gazprom Gazobesopasnost”
(Stroiteley St., 8�1, Moscow, 117939, Russian Federation; e-mail address: P.gaftuniak@adm.gazprom.ru)

GULTSEV V. E., Engineer, Head of the Urengoy Paramilitary Unit, LLC “Gazprom
Gazobesopasnost” (Stroiteley St., 8�1, Moscow, 117939, Russian Federation);
Postgraduate Student of Tyumen State Oil and Gas University (50 Let Oktyabrya St., 38,

Tyumen, 325038, Russian Federation)

ZHURAVLEV V. V., Engineer, Deputy Head of the Capital Construction Department,
LLC “Gazprom Dobycha Nadym” (Kedrovaya St., 8A, 629730, Nadym, Russian Federation);
Postgraduate Student of Tyumen State Oil and Gas University (50 Let Oktyabrya St., 38,

Tyumen, 325038, Russian Federation; e-mail: Zhuravlev.VV@nadym-dobycha.gazprom.ru)

KUSTYSHEV A. V., Doctor of Technical Sciences, Professor, Academician of RANS,
Professor of Drilling Oil and Gas Wells Department, Tyumen State Oil and Gas University
(50 Let Oktyabrya St., 38, Tyumen, 325038, Russian Federation; e-mail address: Kustishev@tngg.info)

CHABAEV L. U., Doctor of Technical Sciences, Member of the International Academy
of Sciences Ecology and Life Safety, Professor of Drilling Oil and Gas Wells Department,
Tyumen State Oil and Gas University (50 Let Oktyabrya St., 38, Tyumen, 325038, Russian Federation)

ABSTRACT

Ensuring the fire and blowout safety for oil and gas wells is currently a central task while hydro-

carbons field development. It is particularly important during new oil and gas reserves exploration

in remote areas in severe climate (arctic) conditions. In this case in the absence of reliable geological

data of exploration objects the problem of blowout safety becomes very significant not only during

the drilling process but also during the tests of all available formations.

In the article the reasons of frequent blowouts and open burning blowout liquidation techniques

with the use of present-day technical equipment applied on a real blowing well are considered.

Initially on the burning wellhead the operation of cutting and taking to pieces of drilling rig metal
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construction was made with the help of mobile laser technological system. In the fire flame by means

of laser cutting the base for shut-off valves targeting was prepared. After that, on the burning wellhead

the shutdown assembly was applied with the help of the wire system; due to this assembly the burning

flame was removed from the wellhead on a safe altitude. Further the well control equipment was

installed on the wellhead under the burning flame, the well was killed and the fire was put out.

Keywords: blowing well; burning gas blowout liquidation; gas shows; blowout; liquid-gas mixture;

wellhead shutdown assembly operation.

REFERENCES

1. Vasilchuk Yu. K., Krylov G. V., Podbornyy E. E. (eds.) Kriosfera neftegazokondensatnykh mestorozh-

deniy poluostrova Yamal [Cryosphere of oil and gas fields on the Yamal Peninsula]. Tyumen, Tyumen-

NIIgiprogaz Publ.; St. Petersburg, Nedra Publ., 2006.

2. Federal rules and regulations in the field of industrial safety. Safety in the oil and gas industry. Ser. 08,

Publication 19. Moscow, ZAO “Scientific and Technical Research Center of Industrial Safety” Publ.,

2013. 288 p. (in Russian).

3. Goings W. K., Sheffield R. Predotvrashcheniye vybrosov [Blowout prevention]. Moscow, Nedra Publ.,

1987. 288 p.

4. Chabaev L. U., Kustyshev A. V., Zozulya G. P., Geikhman M. G. Predotvrashcheniye i likvidatsiya ga-

zoproyavleniy i otkrytykh fontanov pri remonte skvazhin v ekstremalnykh usloviyakh Kraynego Severa

[Prevention and elimination of gas shows and blowouts in the repair of wells under extreme conditions

of the Far North]. Moscow, IRC Gazprom Publ., 2007. 189 p.

5. Chabaev L. U., Chudnovsky D. M., Khlebnikov S. R., Avetisov A. G., Zozulya G. P., Kustyshev A. V.,

Pulya Yu. A. Fontanoopasnost pri burenii, ekspluatatsii i remonte skvazhin [Well control hazards

during drilling, maintenance and repair of wells]. Krasnodar, Prosveshcheniye-Yug Publ., 2009. 267 p.

6. Bakeev R. A., Kustyshev A. V., Sizov O. V., Chabaev L. U. Sposob likvidatsii otkrytogo neftegazovogo

fontana [Method of elimination of oil and gas blowout]. Patent RF, no. 2261982, 10.10.2005.

7. Bakeev R. A., Zhuravlev V. V., Kustyshev A. V., Yatluk O. V. Nekotoryye aspekty likvidatsii otkry-

togo gazokondensatnogo fontana i pozhara v udalennykh rayonakh Kraynego Severa [Some aspects

of the elimination of gas-condensate blowout and fire in the remote areas of the Far North]. Pozharnaya

bezopasnost — Fire Safety, 2011, no. 1, pp. 126–130.

8. Chabaev L. U., Kustyshev A. V., Solomakhin V. B., Zozulya G. P., Khadzhiev A. I., Popova Zh. S.,

Yakovenko D. N., Kustysheva L. P., Vakorin E. V. Ustroystvo dlya navedeniya otvodnogo patrubka na

ustye fontaniruyushchey skvazhiny [Device for aiming the nozzle at the wellhead of the blowing well].

Patent RF, no. 92690, 27.03.2010.

9. Chabaev L. U. Osnovy strategii i taktiki likvidatsii otkrytykh gazovykh fontanov [Fundamentals of stra-

tegy and tactics of blowout elimination]. Pozharnaya bezopasnost — Fire Safety, 2008, no. 4,

pp. 83–85.


