
49ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 12

ÀÂÒÎÌÀÒÈÇÈÐÎÂÀÍÍÛÅ ÑÈÑÒÅÌÛ È ÑÐÅÄÑÒÂÀ

À. Â. ÊÀËÀ×, ä-ð õèì. íàóê, ïðîôåññîð, ïðîôåññîð êàôåäðû îñíîâ
ãðàæäàíñêîé îáîðîíû è óïðàâëåíèÿ â ×Ñ, Âîðîíåæñêèé èíñòèòóò –
ôèëèàë Èâàíîâñêîé ïîæàðíî-ñïàñàòåëüíîé àêàäåìèè ÃÏÑ Ì×Ñ Ðîññèè
(Ðîññèÿ, 394052, ã. Âîðîíåæ, óë. Êðàñíîçíàìåííàÿ, 231; e-mail: a_kalach@mail.ru)

Å. Â. ÊÀËÀ×, êàíä. òåõí. íàóê, äîöåíò, äîöåíò êàôåäðû åñòåñòâåííîíàó÷íûõ
äèñöèïëèí, Âîðîíåæñêèé èíñòèòóò – ôèëèàë Èâàíîâñêîé ïîæàðíî-ñïàñàòåëüíîé
àêàäåìèè ÃÏÑ Ì×Ñ Ðîññèè (Ðîññèÿ, 394052, ã. Âîðîíåæ, óë. Êðàñíîçíàìåííàÿ, 231;

e-mail: EVKalach@gmail.com)

À. Â. ÂÛÒÎÂÒÎÂ, ïðåïîäàâàòåëü êàôåäðû ïîæàðíîé áåçîïàñíîñòè îáúåêòîâ
çàùèòû, Âîðîíåæñêèé èíñòèòóò – ôèëèàë Èâàíîâñêîé ïîæàðíî-ñïàñàòåëüíîé
àêàäåìèè ÃÏÑ Ì×Ñ Ðîññèè (Ðîññèÿ, 394052, ã. Âîðîíåæ, óë. Êðàñíîçíàìåííàÿ, 231;

e-mail: taft.rvk@yandex.ru)

ÓÄÊ 614.841
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ËÈÍÅÉÍÛÕ ÎÁÚÅÊÒÎÂ ÍÅÔÒÅÃÀÇÎÂÎÉ ÎÒÐÀÑËÈ

Ðàññìîòðåíû îñîáåííîñòè îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè ëèíåéíûõ îáúåêòîâ íåôòå-
ãàçîâîãî êîìïëåêñà ñ ïðèìåíåíèåì áåñïèëîòíûõ âîçäóøíûõ ñóäîâ. Ïðåäñòàâëåíî íîðìàòèâíîå
îáîñíîâàíèå èñïîëüçîâàíèÿ äàííûõ óñòðîéñòâ â ñèñòåìå îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè.
Ïðîâåäåí àíàëèç è îáîáùåíèå ñóùåñòâóþùèõ ìåòîäèê ìîíèòîðèíãà ïîæàðíîé îïàñíîñòè ñ èñ-
ïîëüçîâàíèåì áåñïèëîòíûõ âîçäóøíûõ ñóäîâ, âûÿâëåíû èõ ïðåèìóùåñòâà è íåäîñòàòêè. Ïî-
êàçàíî, ÷òî â îòå÷åñòâåííûõ ìåòîäèêàõ ïðèìåíåíèÿ áåñïèëîòíûõ âîçäóøíûõ ñóäîâ ïðîöåññ
öèôðîâîãî îáíàðóæåíèÿ íå ðåàëèçîâàí âîâñå, à âñþ ïîëåçíóþ èíôîðìàöèþ ñ ìîíèòîðà ïðè-
íèìàåò ÷åëîâåê-îïåðàòîð. Ïðåäëîæåíà îðèãèíàëüíàÿ ìåòîäèêà àâòîìàòè÷åñêîãî ìîíèòîðèíãà
îáúåêòîâ íåôòåãàçîâîé îòðàñëè ñ áîðòà áåñïèëîòíîãî âîçäóøíîãî ñóäíà, îáåñïå÷èâàþùàÿ îá-
íàðóæåíèå ïëàìåííîãî ãîðåíèÿ ïî âèäåîïðîòîêîëó è ñíèæåíèå ïîæàðíîé è ïðîìûøëåííîé
îïàñíîñòè.
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÷åñêîãî êîíòðîëÿ; ïîæàð; ìîíèòîðèíã.
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Ââåäåíèå

Îáåñïå÷åíèå íàäåæíîé è áåçîïàñíîé ýêñïëóàòàöèè

îáúåêòîâ ìàãèñòðàëüíîãî òðàíñïîðòà íåôòè è ãàçà

ïðåäñòàâëÿåò ñîáîé ñòðàòåãè÷åñêîå íàïðàâëåíèå ðàç-

âèòèÿ òîïëèâíî-ýíåðãåòè÷åñêîãî êîìïëåêñà Ðîññèé-

ñêîé Ôåäåðàöèè. Êîìïëåêñíûé ïîäõîä ïðè îáåñïå-

÷åíèè áåçîïàñíîñòè â ÷ðåçâû÷àéíûõ ñèòóàöèÿõ (×Ñ)

òåõíîãåííîãî õàðàêòåðà íà îïàñíûõ ïðîèçâîäñò-

âåííûõ îáúåêòàõ ìàãèñòðàëüíîãî òðóáîïðîâîäíîãî

òðàíñïîðòà íàïðàâëåí íà ñíèæåíèå âåðîÿòíîñòè

âîçíèêíîâåíèÿ àâàðèé, ïðèâîäÿùèõ ê êàòàñòðîôè-

÷åñêèì ïîñëåäñòâèÿì [1, 2]. Ýòî äîñòèãàåòñÿ, êàê

ïðàâèëî, çà ñ÷åò îáíîâëåíèÿ îáîðóäîâàíèÿ è òåõíè-

÷åñêèõ óñòðîéñòâ, ñîâåðøåíñòâîâàíèÿ òåõíîëîãèé

è îðãàíèçàöèîííûõ ìåðîïðèÿòèé, îáåñïå÷åíèÿ íå-

îáõîäèìîãî óðîâíÿ ïîäãîòîâêè ïåðñîíàëà ê ïðîâå-

äåíèþ äåéñòâèé ïî ëîêàëèçàöèè àâàðèè [3].

Íà ñîâðåìåííîì ýòàïå äëÿ ïðîâåäåíèÿ îïåðà-

òèâíîãî ìîíèòîðèíãà ëèíåéíûõ îáúåêòîâ íåôòåãà-

çîâîé îòðàñëè èñïîëüçóþò áåñïèëîòíûå âîçäóøíûå

ñóäà (ÁÂÑ), êîòîðûå ïîçâîëÿþò ðåøàòü öåëûé êîìï-

ëåêñ çàäà÷, â òîì ÷èñëå ïî îáåñïå÷åíèþ ïîæàðíîé

áåçîïàñíîñòè [4].

Öåëüþ ðàáîòû ÿâëÿåòñÿ ðàçðàáîòêà ìåòîäèêè

èñïîëüçîâàíèÿ áåñïèëîòíûõ âîçäóøíûõ ñóäîâ äëÿ

îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè íåôòåãàçîâûõ

òðóáîïðîâîäîâ, à òàêæå îáîñíîâàíèå ðîëè è ìåñòà

ïðèìåíåíèÿ äàííûõ óñòðîéñòâ â ñóùåñòâóþùåé è

çàêðåïëåííîé â íîðìàòèâíûõ äîêóìåíòàõ ñèñòåìå

îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè ëèíåéíûõ îáú-

åêòîâ íåôòåãàçîâîé îòðàñëè [5, 6].

Äëÿ äîñòèæåíèÿ ïîñòàâëåííîé öåëè â õîäå èñ-

ñëåäîâàíèÿ ðåøàëèñü ñëåäóþùèå ÷àñòíûå çàäà÷è:

àíàëèç ïðèáîðîâ, ðàñïîëàãàåìûõ íà áåñïèëîòíîì

âîçäóøíîì ñóäíå, è èõ ïðèìåíèìîñòü äëÿ ôèêñèðî-

âàíèÿ ïîæàðà è àâàðèè íà êîíòðîëèðóåìîì îáúåêòå;

ìîäåëèðîâàíèå íàèáîëåå íåáëàãîïðèÿòíûõ ñöåíà-

ðèåâ, ïðåäøåñòâóþùèõ ïîæàðó, è âàðèàíòîâ èõ âîç-

ìîæíîé èäåíòèôèêàöèè ñ áîðòà áåñïèëîòíîãî âîç-

äóøíîãî ñóäíà; àíàëèç íîðìàòèâíîé áàçû ñ òî÷êè
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çðåíèÿ âîçìîæíîñòè èíòåãðàöèè ëåòàòåëüíûõ àï-

ïàðàòîâ â ñèñòåìó îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñ-

íîñòè.

Ìàòåðèàëû è ìåòîäû

Äëÿ ñíèæåíèÿ âåðîÿòíîñòè âîçíèêíîâåíèÿ àâà-

ðèé íà ëèíåéíûõ îáúåêòàõ íåôòåãàçîâîé îòðàñëè

íåîáõîäèì àíàëèç ìíîæåñòâà ôàêòîðîâ, ê êîòîðûì

îòíîñèòñÿ âåðîÿòíîñòü âíåøíåãî ìåõàíè÷åñêîãî

âîçäåéñòâèÿ, ÷åëîâå÷åñêèõ îøèáîê, ÿâëåíèé ïðè-

ðîäíîãî õàðàêòåðà è äð. [7]. Àâàðèè íà íåôòåãàçî-

òðàíñïîðòíûõ îáúåêòàõ çà÷àñòóþ ñîïðîâîæäàþòñÿ

çíà÷èòåëüíûì ìàòåðèàëüíûì óùåðáîì. Â ñâÿçè ñ

ýòèì ïðåäîòâðàùåíèå ×Ñ íà ñòàäèè âîçíèêíîâåíèÿ

àâàðèè íà ëèíåéíûõ îáúåêòàõ íåôòåãàçîâîé îòðàñ-

ëè ÿâëÿåòñÿ ïåðñïåêòèâíûì è àêòóàëüíûì íàïðàâ-

ëåíèåì îáåñïå÷åíèÿ áåçîïàñíîñòè íà îáúåêòàõ ìà-

ãèñòðàëüíîãî òðàíñïîðòà [8, 9]. Èçâåñòíî, ÷òî ìàñ-

øòàáû ïîñëåäñòâèé ×Ñ òåõíîãåííîãî õàðàêòåðà â

ðåçóëüòàòå àâàðèé íà ìàãèñòðàëüíûõ íåôòåãàçîïðî-

âîäàõ çàâèñÿò îò ïðàâèëüíîñòè è áûñòðîòû äåéñò-

âèé îïåðàòèâíîãî ïåðñîíàëà ïðè ëîêàëèçàöèè àâà-

ðèè, à îïåðàòèâíîñòü åãî äåéñòâèé â ñâîþ î÷åðåäü

— îò ñâîåâðåìåííîãî ïîëó÷åíèÿ èíôîðìàöèè î íà-

ðóøåíèè ðåæèìà ôóíêöèîíèðîâàíèÿ, ðàçðóøåíèè

íåôòåãàçîïðîâîäà, à òàêæå îá óòå÷êå íåôòè è íåôòå-

ïðîäóêòîâ.

Äëÿ îáíàðóæåíèÿ óòå÷åê â íàñòîÿùåå âðåìÿ ñó-

ùåñòâóåò áîëüøîå êîëè÷åñòâî ïîäõîäîâ, îñíîâàí-

íûõ íà îòñëåæèâàíèè èçìåíåíèé õàðàêòåðèñòèê ïî-

òîêà æèäêîñòè, òðóáîïðîâîäà è îêðóæàþùåé ñðåäû

è îòëè÷àþùèõñÿ ïî ýôôåêòèâíîñòè è óñëîâèÿì ïðè-

ìåíåíèÿ, ñëîæíîñòè è ñòîèìîñòè ðåàëèçàöèè è ýêñ-

ïëóàòàöèè [10]. Îäíàêî âñå èçâåñòíûå ìåòîäû èìåþò

íåäîñòàòêè, îãðàíè÷èâàþùèå èõ èñïîëüçîâàíèå ïðè

ýêñïëóàòàöèè íåôòåãàçîïðîâîäîâ. Êðîìå òîãî, ñóùå-

ñòâóþùèå ñïîñîáû èäåíòèôèêàöèè óòå÷åê íåôòè è

íåôòåïðîäóêòîâ ëèáî ïðåäïîëàãàþò çíà÷èòåëüíûå

òðóäîâûå, âðåìåííûå è ôèíàíñîâûå çàòðàòû ïðåä-

ïðèÿòèé, ëèáî ïîçâîëÿþò îáíàðóæèâàòü óòå÷êó òîëü-

êî ïðè âûïîëíåíèè îïðåäåëåííûõ óñëîâèé.

Òàêèì îáðàçîì, íåñìîòðÿ íà ìíîãîîáðàçèå èñ-

ñëåäîâàíèé, ïîñâÿùåííûõ ðàñïîçíàâàíèþ óòå÷åê,

â íàñòîÿùåå âðåìÿ ýòó çàäà÷ó ñ÷èòàòü ðåøåííîé

íåëüçÿ [11]. Ñ òî÷êè çðåíèÿ ðàçâèòèÿ ìåòîäè÷åñêîãî

àïïàðàòà ïðåäñòàâëÿþò ïðàêòè÷åñêèé èíòåðåñ èñ-

ñëåäîâàíèÿ â îáëàñòè ðàñïîçíàâàíèÿ àâàðèéíûõ ñè-

òóàöèé, âîçíèêàþùèõ íà ëèíåéíûõ îáúåêòàõ íåôòå-

ãàçîâîé îòðàñëè. Âíåäðåíèå ñîâðåìåííûõ ñèñòåì

êîíòðîëÿ è îáåñïå÷åíèÿ áåçîïàñíîñòè â íåôòåãàçî-

âîì êîìïëåêñå òàêæå ÿâëÿåòñÿ àêòóàëüíûì íàïðàâ-

ëåíèåì, îñîáåííî íà ñòàäèè òåõíè÷åñêîãî ïåðåâî-

îðóæåíèÿ ïðîèçâîäñòâà [12, 13].

Ðåøåíèå äàííûõ çàäà÷ âîçìîæíî ñ ïîìîùüþ áåñ-

ïèëîòíûõ âîçäóøíûõ ñóäîâ. Êàê ïîêàçàëè èññëåäî-

âàíèÿ, ÁÂÑ ïðèìåíèìû äëÿ îáåñïå÷åíèÿ êîíòðîëÿ

íàä ïîæàðîîïàñíûìè ðàéîíàìè, ïðîâåäåíèÿ ïîèñ-

êîâûõ ðàáîò, ðàçâåäêè íà êðóïíûõ ïîæàðàõ, à òàêæå

äëÿ ïîëó÷åíèÿ îïåðàòèâíîé èíôîðìàöèè â êðèçèñ-

íûõ ñèòóàöèÿõ [14], ïîýòîìó îíè àêòèâíî èñïîëüçó-

þòñÿ äëÿ ìîíèòîðèíãà ïîæàðíîé è ïðîìûøëåííîé

áåçîïàñíîñòè ëèíåéíûõ îáúåêòîâ íåôòåãàçîâîé îò-

ðàñëè. Â ïåðñïåêòèâå ñóùåñòâóþùèå ìåòîäèêè ìî-

íèòîðèíãà íóæäàþòñÿ â ìîäåðíèçàöèè ñ ó÷åòîì ïî-

òðåáíîñòåé è çàäà÷, ñòîÿùèõ ïåðåä îðãàíèçàöèÿìè,

ýêñïëóàòèðóþùèìè òðóáîïðîâîä ñ ìàêñèìàëüíîé

àâòîìàòèçàöèåé ïðîöåññà [15].

Òåîðåòè÷åñêèå îñíîâû

Àêòóàëüíîñòü èññëåäîâàíèÿ îáóñëîâëåíà íåîá-

õîäèìîñòüþ ðàçðàáîòêè ñèñòåì, îáåñïå÷èâàþùèõ

ñíèæåíèå ïîæàðíîé è ïðîìûøëåííîé îïàñíîñòè,

ïðåäóïðåæäåíèå âîçíèêíîâåíèÿ ïîæàðîâ è àâàðèé

íà îáúåêòàõ íåôòåãàçîâîãî êîìïëåêñà.

Îñíîâíîé çàäà÷åé â îáëàñòè ïîæàðíîé áåçîïàñ-

íîñòè ïðè ïðîâåäåíèè ìîíèòîðèíãà ñ ÁÂÑ ÿâëÿåòñÿ

ôèêñèðîâàíèå îòêðûòîãî ãîðåíèÿ âáëèçè òðóáîïðî-

âîäà, êîòîðîå ìîæåò âîçíèêíóòü â ñëåäóþùèõ óñëî-

âèÿõ:

– “Ïàë êîñòðîâ. Ðàçâåäåíèå îãíÿ êàòåãîðè÷åñêè

çàïðåùåíî âáëèçè ñ òðóáîïðîâîäîì, íî â óñëî-

âèÿõ íèçêèõ òåìïåðàòóð äëÿ ñîãðåâàíèÿ îñîç-

íàííî ê ýòîìó ñïîñîáó ïðèáåãàþò ðûáàêè, îõîò-

íèêè è îáñëóæèâàþùèé ïåðñîíàë ìàãèñòðàëåé.

– Ãîðåíèå ðàñòèòåëüíîé ïîäñòèëàþùåé ïîâåðõ-

íîñòè. Äàííûé òèï ïîæàðîâ âîçíèêàåò, êàê ïðà-

âèëî, â ðåçóëüòàòå ÷åëîâå÷åñêîãî ôàêòîðà ïðè

íåîñòîðîæíîì îáðàùåíèè ñ îãíåì. ×àñòíûì ñëó-

÷àåì ÿâëÿåòñÿ áåñêîíòðîëüíîå ãîðåíèå ÿãåëÿ íà

ïðîñòîðàõ òóíäðû, ÷òî ÿâëÿåòñÿ îïàñíûì ÿâëå-

íèåì äëÿ çàùèùàåìûõ îáúåêòîâ.

– Ëîêàëüíûé î÷àã ãîðåíèÿ óãëåâîäîðîäîâ äî ïå-

ðåòåêàíèÿ â ãëîáàëüíóþ ÷ðåçâû÷àéíóþ ñèòóà-

öèþ” [16].

Â ïåðå÷èñëåííûõ ñëó÷àÿõ îïåðàòèâíîñòü ïîëó-

÷åíèÿ èíôîðìàöèè î ïðîöåññå ãîðåíèÿ ïîâûøàåò

ïîæàðíóþ áåçîïàñíîñòü çà ñ÷åò ââåäåíèÿ îïåðàòèâ-

íûõ äåéñòâèé ïî ëèêâèäàöèè ïîæàðà.

Ñîãëàñíî ï. 2 ñò. 5 ÔÇ-123 îäíèì èç ýëåìåíòîâ

ñèñòåìû îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè îáú-

åêòà çàùèòû ÿâëÿåòñÿ ñèñòåìà ïðåäîòâðàùåíèÿ ïî-

æàðà. Â ñîîòâåòñòâèè ñ ï. 1 ñò. 50 ÔÇ-123 öåëü äàííîé

ñèñòåìû ñîñòîèò â èñêëþ÷åíèè óñëîâèé âîçíèê-

íîâåíèÿ ïîæàðà, â òîì ÷èñëå âíåñåíèÿ â ãîðþ÷óþ

ñðåäó èñòî÷íèêîâ çàæèãàíèÿ.

Îòêðûòîå ãîðåíèå âáëèçè ìàãèñòðàëüíîãî ãàçî-

íåôòåïðîâîäà, íà îáíàðóæåíèå êîòîðîãî íàïðàâëåíà

ðàçðàáîòàííàÿ ìåòîäèêà, ìîæåò ñòàòü èñòî÷íèêîì

çàæèãàíèÿ è ïðèâåñòè ê êðóïíîìàñøòàáíîé àâàðèè

è âçðûâó. Ñâîåâðåìåííîå îáíàðóæåíèå ãîðåíèÿ è
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ïðèíÿòèå ñîîòâåòñòâóþùèõ ìåð ïîçâîëèò ëèêâèäè-

ðîâàòü èñòî÷íèê çàæèãàíèÿ è ïîâûñèòü ïîæàðíóþ

áåçîïàñíîñòü îáúåêòà.

Îäíàêî íåäîñòàòêîì ÁÂÑ, ñîñòîÿùèõ â íàñòî-

ÿùåå âðåìÿ íà âîîðóæåíèè, ÿâëÿåòñÿ ìàëîå âðåìÿ

ïðåáûâàíèÿ â ïîëåòå [17]. Ìîùíîñòü àêêóìóëÿòîð-

íûõ áàòàðåé, óñòàíîâëåííûõ íà àïïàðàòàõ, íå ìîæåò

îáåñïå÷èòü âûïîëíåíèå ïîëåòíîãî çàäàíèÿ â òå÷å-

íèå äëèòåëüíîãî âðåìåíè. Îïûò ýêñïëóàòàöèè äàí-

íûõ àïïàðàòîâ â íåôòåãàçîâîé îòðàñëè ïîçâîëèë

âûÿâèòü ðÿä îáùèõ òðóäíîñòåé è ñïåöèôè÷íûõ íå-

äîñòàòêîâ ïðèìåíåíèÿ ÁÂÑ äëÿ ëèíåéíûõ îáúåêòîâ:

� íèçêàÿ ïðîäîëæèòåëüíîñòü ðàáîòû àïïàðàòîâ;

� ïðîáëåìû çàïóñêà ïðè îòðèöàòåëüíûõ òåìïåðà-

òóðàõ;

� ïðîáëåìû ïîèñêà ïðè àâàðèéíîì ïðèçåìëåíèè;

� îòñóòñòâèå àâòîìàòèçàöèè ïðîöåññà ìîíèòî-

ðèíãà;

� ïîãîäíûå îãðàíè÷åíèÿ ýêñïëóàòàöèè àïïàðàòîâ;

� ñèëüíîå âëèÿíèå âåòðà íà ðåçóëüòàòû ìîíèòî-

ðèíãà è ïð.

Óñòðàíåíèå âûÿâëåííûõ íåäîñòàòêîâ âîçìîæíî

ïðåæäå âñåãî ïóòåì ïðèìåíåíèÿ áîëåå ýôôåêòèâ-

íûõ àêêóìóëÿòîðîâ, ðàçðàáîòêè íàó÷íûõ îñíîâ ñî-

çäàíèÿ óñòðîéñòâ àâòîìàòè÷åñêîãî êîíòðîëÿ è

óïðàâëåíèÿ ñèñòåìàìè îáåñïå÷åíèÿ ïðîìûøëåííîé

è ïîæàðíîé áåçîïàñíîñòè ëèíåéíûõ îáúåêòîâ íåô-

òåãàçîâîé îòðàñëè [18]. Àíàëèç ðåçóëüòàòîâ èññëå-

äîâàíèé â ýòîé îáëàñòè ïîêàçàë, ÷òî â îòå÷åñòâåí-

íûõ ìåòîäèêàõ ïî ïðèìåíåíèþ ÁÂÑ ïðîöåññ öèô-

ðîâîãî îáíàðóæåíèÿ âîâñå íå ðåàëèçîâàí, à âñþ

ïîëåçíóþ èíôîðìàöèþ ñ ìîíèòîðà ïðèíèìàåò ÷å-

ëîâåê-îïåðàòîð íà ïðîòÿæåíèè âñåãî âðåìåíè ìî-

íèòîðèíãà [19].

Ðåçóëüòàòû è èõ îáñóæäåíèå

Ïî ðåçóëüòàòàì ìîíèòîðèíãà ëèíåéíûõ îáúåê-

òîâ íåôòåãàçîâîé îòðàñëè íàèáîëåå ïîæàðîîïàñ-

íûì èç êîíòðîëèðóåìûõ ïàðàìåòðîâ ÿâëÿåòñÿ îò-

êðûòîå ãîðåíèå, òàê êàê îíî ìîæåò ïîâëå÷ü çà ñîáîé

âíåñåíèå èñòî÷íèêà çàæèãàíèÿ â ãîðþ÷óþ ñðåäó è,

êàê ñëåäñòâèå, ðàçâèòèå ïîëíîìàñøòàáíîé ÷ðåç-

âû÷àéíîé ñèòóàöèè íà ìàãèñòðàëè íåôòåãàçîïðî-

âîäà [16].

Äëÿ ñíèæåíèÿ ïîæàðíîé è ïðîìûøëåííîé îïàñ-

íîñòè íà îáúåêòàõ íåôòåãàçîâîãî êîìïëåêñà ïðåä-

Ñõåìà àëãîðèòìà ìåòîäèêè ïðèìåíåíèÿ áåñïèëîòíûõ âîçäóøíûõ ñóäîâ äëÿ ìîíèòîðèíãà ëèíåéíûõ îáúåêòîâ íåôòåãàçîâîé

îòðàñëè � Schematic diagram of the technique of free aircraft for monitoring of linear objects of oil and gas industry
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ëàãàåòñÿ îðèãèíàëüíàÿ ìåòîäèêà àâòîìàòè÷åñêîãî

ìîíèòîðèíãà ñ áîðòà ÁÂÑ, îáåñïå÷èâàþùàÿ îáíà-

ðóæåíèå ïëàìåííîãî ãîðåíèÿ ïî âèäåîïðîòîêîëó.

Ïðè åå ðåàëèçàöèè áóäåò äîñòèãíóòî ðåøåíèå ñëå-

äóþùèõ ÷àñòíûõ çàäà÷:

1) ïðîâåðêà èññëåäóåìîé îáëàñòè íà íàëè÷èå ãî-

ðåíèÿ â ðåæèìå ðåàëüíîãî ìàñøòàáà âðåìåíè áåç

ó÷àñòèÿ îïåðàòîðà, ñ ïðèâëå÷åíèåì åãî ëèøü ïðè

îáíàðóæåíèè ïîæàðà;

2) ýêîíîìèÿ ýíåðãèè çà ñ÷åò îáðàáîòêè èíôîð-

ìàöèè øòàòíûì ìèêðîïðîöåññîðîì áåç ïåðåäà÷è

âèäåîïðîòîêîëà íà íàçåìíóþ ñòàíöèþ;

3) àâòîìàòèçàöèÿ ïðîöåññà îáíàðóæåíèÿ ñ ïî-

ìîùüþ øòàòíîãî îáîðóäîâàíèÿ, áåç äîêóïêè äîðî-

ãîñòîÿùèõ ýëåìåíòîâ;

4) âîçìîæíîñòü ðàñøèðåíèÿ îáëàñòè ìîíèòî-

ðèíãà çà ñ÷åò âûëåòà çà ãðàíèöû ïåðåäà÷è óñòîé÷è-

âîãî âèäåîñèãíàëà;

5) àâòîíîìíàÿ ðàáîòà óñòðîéñòâà ïî âûïîëíåíèþ

ïîëåòíîãî çàäàíèÿ ñ ïåðåäà÷åé ñèãíàëà îïåðàòîðó

òîëüêî â ñëó÷àå îáíàðóæåíèÿ ïîæàðà;

6) ïîâûøåíèå íàäåæíîñòè îáíàðóæåíèÿ ïîæà-

ðîîïàñíûõ ÿâëåíèé çà ñ÷åò óìåíüøåíèÿ âëèÿíèÿ ÷å-

ëîâå÷åñêîãî ôàêòîðà;

7) îáðàáîòêà èíôîðìàöèè â ðåæèìå ðåàëüíîãî

ìàñøòàáà âðåìåíè ñ âîçìîæíîñòüþ îïåðàòèâíîãî

ðåàãèðîâàíèÿ íà ïîæàðîîïàñíóþ ñèòóàöèþ.

Àëãîðèòì ìåòîäèêè àâòîìàòè÷åñêîãî ìîíèòî-

ðèíãà ëèíåéíûõ îáúåêòîâ íåôòåãàçîâîé îòðàñëè ñ

áîðòà áåñïèëîòíîãî âîçäóøíîãî ñóäíà, îáåñïå÷èâà-

þùåé ñíèæåíèå ïîæàðíîé îïàñíîñòè, ïðåäóïðåæ-

äåíèå ïîæàðîâ è àâàðèé, ïðåäñòàâëåí ñõåìàòè÷íî

íà ðèñóíêå [20].

Ïðèâåäåííàÿ ñõåìà èëëþñòðèðóåò ïîðÿäîê âû-

ïîëíåíèÿ ïðîãðàììíûõ îïåðàöèé, îáåñïå÷èâà-

þùèõ àâòîìàòèçèðîâàííûé ìîíèòîðèíã ëèíåéíûõ

îáúåêòîâ íåôòåãàçîâîãî êîìïëåêñà íà ïðåäìåò íà-

ëè÷èÿ ïëàìåííîãî ãîðåíèÿ. Äàííîå ÿâëåíèå âáëèçè

ìàãèñòðàëè ïðåäñòàâëÿåò ñîáîé íàèáîëåå íåáëàãî-

ïðèÿòíûé ñöåíàðèé, âåäóùèé ê ðàçâèòèþ ïîæàðà è

àâàðèè.

Çàêëþ÷åíèå

Àíàëèç íîðìàòèâíîé äîêóìåíòàöèè ïîêàçàë,

÷òî ïðèìåíåíèå áåñïèëîòíûõ âîçäóøíûõ ñóäîâ äëÿ

îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè ëèíåéíûõ

îáúåêòîâ íåôòåãàçîâîé îòðàñëè äîïóñòèìî ïðè âû-

ïîëíåíèè çàäà÷ èäåíòèôèêàöèè èñòî÷íèêà çàæèãà-

íèÿ íà ðàííåé ñòàäèè äî åãî âíåñåíèÿ â ãîðþ÷óþ

ñðåäó. Â ýòîì êîíòåêñòå èñïîëüçîâàíèå ðàçðàáîòàí-

íîé ìåòîäèêè äåéñòâèòåëüíî ïîâûøàåò ïîæàðíóþ

áåçîïàñíîñòü ãàçîíåôòåïðîâîäîâ, îñîáåííî ïðè âû-

ïîëíåíèè äàííûõ ðàáîò â àâòîìàòèçèðîâàííîì ðå-

æèìå. Â ñóùåñòâóþùåé ñèñòåìå îáåñïå÷åíèÿ ïî-

æàðíîé áåçîïàñíîñòè ìàãèñòðàëåé ìîíèòîðèíã ñ

ÁÂÑ äîïîëíÿåò óæå èçâåñòíûå ìåòîäû, ïîçâîëÿÿ

ïðîâîäèòü êîíòðîëü ñ âûñîòû, îïåðàòèâíî è áåç çíà-

÷èòåëüíûõ ìàòåðèàëüíûõ çàòðàò.
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ABSTRACT

Introduction. At the present stage for carrying out expeditious monitoring of linear objects of the oil

and gas industry use the free aircrafts. The purpose of work is development of a technique of use of

free aircrafts for ensuring fire safety of oil and gas pipelines and also justification of a role and

the place of use of these devices in the system of ensuring fire safety of linear objects of the oil and gas

industry existing and enshrined in normative documents.

Materials and methods. Accidents on oil and gas transport objects, often, are followed by

significant material damage. As showed researches, free aircrafts are applicable for ensuring control

over fire-dangerous areas, carrying out search works, investigation on major fire in regions of the

country and also for obtaining operational information in crisis situations.

Theoretical basis. The main task in the field of fire safety when carrying out monitoring from

the free aircraft is fixing of open burning near the pipeline. It can arise in the following conditions: fell

fires, burning of the vegetable spreading surface, the local center of burning of hydrocarbons before

overflowing in global emergency situation. In the listed cases the efficiency of obtaining information

on burning increases fire safety due to conducting prompt actions on fire elimination. Thereby the re-

quirement of Paragraph 1 of Article 50 FZ-123 providing an exception of conditions of emergence of

the fire due to prevention of entering into the combustible environment of sources of ignition is

fulfilled.

Results and discussion. Free aircrafts are actively used for monitoring of fire and industrial safety

of linear objects of the oil and gas industry. However in the long term they need modernization taking

into account the requirements and tasks facing the organizations operating the pipeline with the maxi-

mum automation of process.

Conclusion. The analysis of the regulatory documentation showed that the use of a drone to

ensure the fire safety objectives of the linear objects of the oil and gas industry is permissible when

they perform the tasks of identifying the ignition source at an early stage before it is introduced into the

combustible environment.

Keywords: emergency situation; accident; oil and gas complex; system of automatic monitoring;

fire; monitoring.
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