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Ïîêàçàíî, ÷òî ñîâðåìåííûå ìåòîäèêè ðàñ÷åòà âåëè÷èíû ïîæàðíîãî ðèñêà íå ó÷èòûâàþò ýôôåê-
òà îò ïðèìåíåíèÿ îãíåòóøèòåëåé, õîòÿ “Òåõíè÷åñêèé ðåãëàìåíò î òðåáîâàíèÿõ ïîæàðíîé áåç-
îïàñíîñòè” ðàññìàòðèâàåò èõ êàê îäèí èç ñïîñîáîâ çàùèòû ëþäåé è èìóùåñòâà îò ïîæàðà. Óñòà-
íîâëåíà íåîáõîäèìîñòü îöåíêè âëèÿíèÿ ïðèìåíåíèÿ îãíåòóøèòåëåé íà ðàñ÷åòíóþ âåëè÷èíó
ïîæàðíîãî ðèñêà. Ïðîâåäåí àíàëèç îñíàùåííîñòè îáúåêòîâ íåôòåáàç îãíåòóøèòåëÿìè. Ïîñòðîåíû
ëîãè÷åñêèå äåðåâüÿ ñîáûòèé äëÿ ðàçëè÷íûõ ñöåíàðèåâ àâàðèè. Ïðåäëîæåíà ìåòîäèêà îïðåäå-
ëåíèÿ ïîæàðíîãî ðèñêà ïðè ïðîëèâå íåôòåïðîäóêòîâ, ó÷èòûâàþùàÿ ýôôåêòèâíîñòü ïðèìåíå-
íèÿ ïîðîøêîâûõ îãíåòóøèòåëåé ðàçëè÷íîãî òèïîðàçìåðà. Â êà÷åñòâå ïðèìåðà ïðèâåäåí ðàñ÷åò
ïîòåíöèàëüíîãî ðèñêà äëÿ íàñîñíîé ñòàíöèè ñ ó÷åòîì ïðåäëîæåííîé ìåòîäèêè. Ïîêàçàíî, ÷òî
ïðèìåíåíèå ïîðîøêîâûõ îãíåòóøèòåëåé ìîæåò îêàçàòü ñóùåñòâåííîå âëèÿíèå íà âåëè÷èíó ïî-
òåíöèàëüíîãî ðèñêà, ëåæàùåãî â îñíîâå ðàñ÷åòà âåëè÷èíû ïîæàðíîãî ðèñêà (èíäèâèäóàëüíîãî
è ñîöèàëüíîãî).
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Ââåäåíèå

Îáùèå òðåáîâàíèÿ ïîæàðíîé áåçîïàñíîñòè ê ïðî-
èçâîäñòâåííûì îáúåêòàì îïðåäåëåíû íà ãîñóäàðñò-
âåííîì óðîâíå, â òîì ÷èñëå â âèäå âåëè÷èí èíäèâè-
äóàëüíîãî ðèñêà [1, ñò. 93]. Â òåõ ñëó÷àÿõ, êîãäà íå-
âîçìîæíî (ïî îáúåêòèâíûì ïðè÷èíàì) îáåñïå÷èòü
íîðìèðîâàííîå çíà÷åíèå ðèñêà, äëÿ ïðîèçâîäñòâåí-
íûõ îáúåêòîâ äîïóñêàåòñÿ ïðåâûøåíèå åãî (õîòÿ ýòî
êðàéíå íåæåëàòåëüíî), ÷òî äîëæíî áûòü âñåñòîðîííå
îáîñíîâàíî.

Â ñâÿçè ñ ýòèì îñîáóþ îáåñïîêîåííîñòü ñïåöèà-
ëèñòîâ âûçûâàåò ïîæàðíàÿ áåçîïàñíîñòü îáúåêòîâ
íåôòåãàçîâîãî êîìïëåêñà Ðîññèè, ãäå, íåñìîòðÿ íà
ïðèíèìàåìûå ìåðû, åæåãîäíî ïðîèñõîäèò 13–18 àâà-
ðèé, ïðèâîäÿùèõ ê ìíîãîìèëëèîííîìó óùåðáó [2, 3].

Â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè ñò. 52 [1] îäíèì
èç ñïîñîáîâ çàùèòû ëþäåé è èìóùåñòâà îò âîçäåé-
ñòâèÿ îïàñíûõ ôàêòîðîâ ïîæàðà ÿâëÿþòñÿ ïåðâè÷-
íûå ñðåäñòâà ïîæàðîòóøåíèÿ. Êðîìå òîãî, ñîãëàñíî
[4, 5] ïðîèçâîäñòâåííûå è ñêëàäñêèå îáúåêòû íåôòå-
ãàçîâîãî êîìïëåêñà ïîäëåæàò îñíàùåíèþ îãíåòóøè-
òåëÿìè. Ïðè ýòîì èõ ïðèìåíåíèå íå ó÷èòûâàåòñÿ ïðè
ðàñ÷åòå âåëè÷èíû ïîæàðíîãî ðèñêà [6].

Â çàðóáåæíûõ èñòî÷íèêàõ ïðè ðàñ÷åòå ïîæàð-
íîãî ðèñêà è ïðè àíàëèçå ïîæàðíîé îïàñíîñòè ïðè-
ìåíåíèå ïåðâè÷íûõ ñðåäñòâ ïîæàðîòóøåíèÿ ëèáî
íå ó÷èòûâàåòñÿ âîâñå, ëèáî ðåêîìåíäîâàíî ó÷èòû-
âàòü âîçìîæíîå ïðèìåíåíèå îãíåòóøèòåëåé è ïîæàð-
íûõ êðàíîâ òîëüêî ïðè íàëè÷èè ïîäãîòîâëåííîãî
ïåðñîíàëà [7, 8]. Â ðàáîòå [9] ïðè ðàñ÷åòå ïîæàðíîãî
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ðèñêà ðåêîìåíäóåòñÿ ó÷èòûâàòü èñïîëüçîâàíèå îãíå-
òóøèòåëåé, ïðè÷åì íà ñòàäèè ïîñòðîåíèÿ ëîãè÷å-
ñêîãî äåðåâà ñîáûòèé.

Öåëè è çàäà÷è

Öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿåòñÿ îïðåäåëåíèå
ïîëåçíîãî ýôôåêòà (ïî âåëè÷èíå ïîæàðíîãî ðèñêà)
îò ïðèìåíåíèÿ ïîðîøêîâûõ îãíåòóøèòåëåé íà îáú-
åêòàõ íåôòåãàçîâîãî êîìïëåêñà.

Â ñâÿçè ñ ýòèì íàìè ïðåäëîæåíà ìåòîäèêà îïðå-
äåëåíèÿ ïîæàðíîãî ðèñêà ñ ó÷åòîì ýôôåêòèâíîñòè
ïðèìåíåíèÿ îãíåòóøèòåëåé ïðè òóøåíèè ïðîëèâîâ
íåôòåïðîäóêòîâ ñ âûñîêîé òåìïåðàòóðîé âñïûøêè
è èçëîæåíû åå îñíîâû.

Äëÿ æèäêîñòåé, òåìïåðàòóðà âñïûøêè êîòîðûõ
âûøå òåìïåðàòóðû îêðóæàþùåé ñðåäû, êîëè÷åñòâà
ïàðîâ, îáðàçóþùèõñÿ íàä çåðêàëîì æèäêîñòè, äëÿ
âñïûøêè è/èëè âîñïëàìåíåíèÿ íåäîñòàòî÷íî. Îáðà-
çîâàíèå èõ âîçìîæíî òîëüêî ïðè äëèòåëüíîì âîç-
äåéñòâèè èñòî÷íèêà íàãðåâàíèÿ (îòñðî÷åííîå çà-
æèãàíèå), ïðè÷åì ïðîãðåâ ýòîé æèäêîñòè áóäåò íå-
ðàâíîìåðíûì. Ñíà÷àëà ëîêàëüíî (âîçëå èñòî÷íèêà
çàæèãàíèÿ) îíà íàãðååòñÿ äî òåìïåðàòóðû âñïûøêè
è äàëåå — äî òåìïåðàòóðû âîñïëàìåíåíèÿ, è ëèøü
ïîòîì ïîñòåïåííî ïëàìÿ áóäåò îõâàòûâàòü ïðîëèâ.
Òîëüêî íà ýòîé ñòàäèè, ïîêà ïëàìÿ íå îõâàòèëî âåñü
ïðîëèâ è ïëîùàäü ãîðåíèÿ îòíîñèòåëüíî íåâåëèêà,
öåëåñîîáðàçíî ïðèìåíåíèå îãíåòóøèòåëåé.

Ïðè àâàðèÿõ, ñâÿçàííûõ ñ ïðîëèâîì æèäêîñòåé,
òåìïåðàòóðà âñïûøêè êîòîðûõ íèæå òåìïåðàòóðû
îêðóæàþùåé ñðåäû, ãîðþ÷àÿ ïàðîâîçäóøíàÿ ñìåñü
îáðàçóåòñÿ íàä çåðêàëîì æèäêîñòè ñðàçó ïîñëå ðàç-
ãåðìåòèçàöèè àïïàðàòà. Ïðè âíåñåíèè èñòî÷íèêà çà-
æèãàíèÿ ëèáî ñðàçó (ìãíîâåííîå âîñïëàìåíåíèå),
ëèáî ÷åðåç íåêîòîðîå âðåìÿ (âîñïëàìåíåíèå ñ çà-
äåðæêîé) ïðîèçîéäåò åå êèíåòè÷åñêîå ñãîðàíèå, è âñÿ
ïëîùàäü ïðîëèâà áóäåò îõâà÷åíà ïëàìåíåì (äèôôó-
çèîííîå ãîðåíèå). Â ýòîì ñëó÷àå ïðèìåíåíèå îãíå-
òóøèòåëåé áåñïîëåçíî.

Â ñò. 144 [1] ïðåäóñìîòðåíî íåñêîëüêî ôîðì îöåí-
êè ñîîòâåòñòâèÿ îáúåêòîâ çàùèòû òðåáîâàíèÿì ïî-
æàðíîé áåçîïàñíîñòè, â òîì ÷èñëå:
� äåêëàðèðîâàíèå ïîæàðíîé áåçîïàñíîñòè;
� íåçàâèñèìàÿ îöåíêà ïîæàðíîãî ðèñêà (àóäèò ïî-

æàðíîé áåçîïàñíîñòè).
Â îáîèõ ñëó÷àÿõ â ñîîòâåòñòâèè ñî ñò. 6 ÷. 6 [1]

ñîñòàâíîé ÷àñòüþ îöåíêè ñîîòâåòñòâèÿ îáúåêòîâ çà-
ùèòû òðåáîâàíèÿì ïîæàðíîé áåçîïàñíîñòè ÿâëÿåò-
ñÿ ðàñ÷åò âåëè÷èíû ïîæàðíîãî ðèñêà, â ðåçóëüòàòå
êîòîðîãî äîëæíà áûòü äàíà ïîëíàÿ îöåíêà ðèñêà
âîçíèêíîâåíèÿ ïîæàðîâ íà ïðîèçâîäñòâåííûõ îáú-
åêòàõ. Äàííàÿ îöåíêà âêëþ÷àåò:
� àíàëèç ïîæàðíîé îïàñíîñòè òåõíîëîãè÷åñêîé ñðå-

äû è ïàðàìåòðîâ òåõíîëîãè÷åñêèõ ïðîöåññîâ íà
ïðîèçâîäñòâåííîì îáúåêòå;

� îïðåäåëåíèå ïåðå÷íÿ ïîæàðîîïàñíûõ àâàðèéíûõ
ñèòóàöèé è ïàðàìåòðîâ äëÿ êàæäîãî òåõíîëîãè-
÷åñêîãî ïðîöåññà;

� îïðåäåëåíèå ïåðå÷íÿ ïðè÷èí, âîçíèêíîâåíèå êî-
òîðûõ ïîçâîëÿåò õàðàêòåðèçîâàòü ñèòóàöèþ êàê
ïîæàðîîïàñíóþ, äëÿ êàæäîãî òåõíîëîãè÷åñêîãî
ïðîöåññà;

� ïîñòðîåíèå ñöåíàðèåâ âîçíèêíîâåíèÿ è ðàçâè-
òèÿ ïîæàðîâ [1, ñò. 94].
Èñõîäÿ èç âûøåèçëîæåííîãî ðåøåíû ñëåäóþùèå

çàäà÷è:
� îïðåäåëåíà ýôôåêòèâíîñòü ïðèìåíåíèÿ ïîðîø-

êîâûõ îãíåòóøèòåëåé íà íà÷àëüíîé ñòàäèè òó-
øåíèÿ ïîæàðà ïðîëèâà íåôòåïðîäóêòîâ;

� ðàçðàáîòàíà ìåòîäèêà îöåíêè ïîæàðíîãî ðèñêà ñ
ó÷åòîì ïðèìåíåíèÿ ïîðîøêîâûõ îãíåòóøèòåëåé.

Òåîðèÿ è ðàñ÷åòû

Â ñîîòâåòñòâèè ñ [6] äëÿ êàæäîé ïîæàðîîïàñíîé
ñèòóàöèè íà îáúåêòå ïðèâîäèòñÿ îïèñàíèå ïðè÷èí
åå âîçíèêíîâåíèÿ è ðàçâèòèÿ, ìåñòà åå âîçíèêíîâå-
íèÿ è îïàñíûõ ôàêòîðîâ ïîæàðà, ïðåäñòàâëÿþùèõ
óãðîçó æèçíè è çäîðîâüþ ëþäåé â ìåñòàõ èõ ïðåáû-
âàíèÿ.

Äëÿ îïðåäåëåíèÿ âåëè÷èíû ïîæàðíîãî ðèñêà íå-
îáõîäèìî ïîñòðîèòü ëîãè÷åñêîå äåðåâî ñîáûòèé,
ó÷èòûâàþùåå ìíîãèå ôàêòîðû, íàïðèìåð:
� ïîæàðîîïàñíûå ñèòóàöèè, ïðèâîäÿùèå ê àâàðèÿì

è äàëüíåéøåìó ðàñïðîñòðàíåíèþ ïîæàðà;
� âåðîÿòíîñòè ðàñïðîñòðàíåíèÿ ïîæàðà è ðàçëè÷-

íûå óñëîâèÿ åãî ðàçâèòèÿ â çàâèñèìîñòè îò îêðó-
æàþùåé îáñòàíîâêè;

� óñëîâèÿ, êîòîðûå ïîçâîëÿò ïðåäóñìîòðåòü âîç-
ìîæíûå ñöåíàðèè ðàçâèòèÿ ïîæàðà â çàâèñèìî-
ñòè îò ïðèìåíÿåìûõ ìåð ïî åãî òóøåíèþ.
Ó÷åò ðîëè ïðèìåíåíèÿ îãíåòóøèòåëåé ïðè ðàñ-

÷åòå âåëè÷èíû ïîæàðíîãî ðèñêà íà ïðîèçâîäñòâåí-
íûõ îáúåêòàõ íåîáõîäèìî îñóùåñòâëÿòü íà ýòàïå ïî-
ñòðîåíèÿ ëîãè÷åñêîãî äåðåâà ñîáûòèé.

Ïîäîáíàÿ ìåòîäèêà ïðèìåíÿåòñÿ ïðè ðàñ÷åòå âåëè-
÷èíû ïîæàðíîãî ðèñêà íà îáúåêòàõ çàùèòû ñ íàëè÷è-
åì ñèñòåì àâòîìàòè÷åñêîãî ïîæàðîòóøåíèÿ (ÀÓÏÒ)
[10]. Â ýòîì ñëó÷àå óñëîâíóþ âåðîÿòíîñòü èõ ýôôåê-
òèâíîãî ñðàáàòûâàíèÿ ïðèíèìàþò ðàâíîé 0,8 [10]
áåç ó÷åòà ïðèìåíåíèÿ îãíåòóøèòåëåé.

Òàêèì îáðàçîì, âîçíèêàåò íåîáõîäèìîñòü â îïðå-
äåëåíèè ýôôåêòèâíîñòè ïðèìåíåíèÿ îãíåòóøèòåëåé
Ðýô äëÿ îáåñïå÷åíèÿ òóøåíèÿ ïîæàðà ïðîëèâà íà íà-
÷àëüíîé ñòàäèè. Îíà ìîæåò áûòü îïðåäåëåíà ïî çà-
âèñèìîñòè, íå ïðîòèâîðå÷àùåé çàêîíàì òåîðèè âå-
ðîÿòíîñòè [9–13]:

Ðýô = P1 P2 P3 P4, (1)

ãäå Ð1 — âåðîÿòíîñòü íàõîæäåíèÿ k-ãî êîëè÷åñòâà
îïåðàòîðîâ, ïðèìåíÿþùèõ îãíåòóøèòåëè, ðÿäîì
ñ ìåñòîì àâàðèè;
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Ð2 — âåðîÿòíîñòü óìåíèÿ îïåðàòîðà ïðèìåíÿòü
îãíåòóøèòåëü;
Ð3 — íîðìàòèâíàÿ âåðîÿòíîñòü òóøåíèÿ îãíåòó-
øèòåëåì çàäàííîãî ìîäåëüíîãî î÷àãà ïîæàðà,
îïðåäåëÿåìàÿ â ñîîòâåòñòâèè ñ ï. Â.3.3.6 ÃÎÑÒ
Ð 51057–2001;
Ð4 — âåðîÿòíîñòü òóøåíèÿ âîçãîðàíèÿ.
Âåðîÿòíîñòü òóøåíèÿ ïðîïîðöèîíàëüíà íîðìà-

òèâíîé ïëîùàäè òóøåíèÿ îãíåòóøèòåëåì çàÿâëåííî-
ãî òèïîðàçìåðà (îãíåòóøàùàÿ ñïîñîáíîñòü îãíåòó-
øèòåëÿ) è îáðàòíî ïðîïîðöèîíàëüíà ïîòåíöèàëüíîé
ïëîùàäè ïîæàðà ïðîëèâà, êîòîðóþ ìîæåò ëèêâè-
äèðîâàòü îãíåòóøèòåëü. Îãíåòóøàùàÿ ñïîñîáíîñòü
îïðåäåëÿåòñÿ íà ìîäåëüíûõ î÷àãàõ ïîæàðà è ÿâëÿåò-
ñÿ âåëè÷èíîé ñðàâíèòåëüíîé, ò. å. õàðàêòåðèçóþùåé
îòíîñèòåëüíóþ ýôôåêòèâíîñòü îãíåòóøèòåëåé ðàç-
íûõ òèïîðàçìåðîâ. Ïîýòîìó äëÿ îöåíêè âåðîÿòíîñòè
òóøåíèÿ íåîáõîäèìî ðàññìàòðèâàòü êàæäóþ ñèòóà-
öèþ (ïðîëèâ êàæäîé îáðàùàþùåéñÿ æèäêîñòè) èí-
äèâèäóàëüíî ñ ó÷åòîì ïîòåíöèàëüíîé ïëîùàäè ïî-
æàðà ïðîëèâà, êîòîðóþ âîçìîæíî ëèêâèäèðîâàòü îã-
íåòóøèòåëåì:

P4 = Síîðì �S*, (2)

ãäå Síîðì — ïëîùàäü òóøåíèÿ îãíåòóøèòåëåì, ðàâ-
íàÿ ïëîùàäè ìîäåëüíîãî î÷àãà ïîæàðà (ÃÎÑÒ Ð
51057–2001, [14]), ì2;
S* — ïîòåíöèàëüíàÿ ïëîùàäü ïðîëèâà íåôòå-
ïðîäóêòà, ì2.
Ñ ó÷åòîì ôîðìóëû (2) âûðàæåíèå (1) ïðèìåò âèä:

P P P P S Sýô íîðì� 1 2 3 ( ).* (3)

Ïîòåíöèàëüíóþ ïëîùàäü ïðîëèâà íåôòåïðîäóê-
òà S*, äëÿ òóøåíèÿ êîòîðîé öåëåñîîáðàçíî ïðèìåíÿòü
îãíåòóøèòåëè ñòàíäàðòíîãî òèïîðàçìåðà, ìîæíî âû-
÷èñëèòü ïî ïðåäëîæåííîé àâòîðàìè ôîðìóëå, êîòî-
ðàÿ îïðåäåëåíà ïî îáùåíàó÷íîìó ìåòîäó àíàëèçà ðàç-
ìåðíîñòè [15–19]:

S
m Q V

WQ
* ,�

�

�
��

	



��� çàð ïîð

íèçø

2

3 (4)

ãäå mçàð — ìàññà çàðÿäà îãíåòóøàùåãî ïîðîøêà â
îãíåòóøèòåëå, êã;

¹ ï/ï
No.

Ïîêàçàòåëü
Property

Îáîçíà-
÷åíèå

Identity

Åä. èçì.
Units

Çíà÷åíèå
Value

1 Ïëîùàäü òóøåíèÿ äëÿ îãíåòóøèòåëÿ çàÿâëåííîãî òèïîðàçìåðà
Area suppression for a fire extinguisher of the stated size

Síîðì

Snorm

ì2

m2
2,25

2 Óäåëüíàÿ ìàññîâàÿ ñêîðîñòü âûãîðàíèÿ íåôòåïðîäóêòà
The mass rate of burning out of oil

W êã/(ì2·ñ)
kg/(m2·s)

0,048

3 Ëèíåéíàÿ ñêîðîñòü ðàñïðîñòðàíåíèÿ ïëàìåíè
The linear velocity of flame propagation

V ì/ñ
m/s

0,45

4 Íèçøàÿ òåïëîòà ñãîðàíèÿ äèçòîïëèâà
The lowest calorific value of diesel fuel

Qíèçø

Qlow

ÌÄæ/êã
MJ/kg

43

5 Òèïîðàçìåð îãíåòóøèòåëåé
The size of fire extinguishers

– – ÎÏ-5
OP-5

6 Òåïëîïîãëîùåíèå ïîðîøêà
The absorption of the powder

Qïîð

Qpow

ÌÄæ/êã
MJ/kg

3,3

7 Âåðîÿòíîñòü íàõîæäåíèÿ îïåðàòîðà íà îáúåêòå çàùèòû
The probability of finding the operator on the object of protection

Ð1 – 1,00*

8 Âåðîÿòíîñòü óìåíèÿ îïåðàòîðà ïðèìåíÿòü îãíåòóøèòåëü
The probability of the ability to use a fire extinguisher by the operator

Ð2 – 1,00**

9 Íîðìàòèâíàÿ âåðîÿòíîñòü òóøåíèÿ îãíåòóøèòåëåì çàäàííîãî ìîäåëüíîãî
î÷àãà ïîæàðà
Normative probability of extinguishing a fire extinguisher of a given model of fire

Ð3 – 1/3***

10 Ìàññà çàðÿäà îãíåòóøàùåãî ïîðîøêà â îäíîì îãíåòóøèòåëå
The weight of the charge of fire extinguishing powder within the extinguisher

m êã
kg

5

* Ñ ó÷åòîì êðóãëîñóòî÷íîé ðàáîòû íàñîñíîé ñòàíöèè / Given the round-the-clock operation of the pump station.
** Âñå ñîòðóäíèêè îáó÷åíû ïðèìåíåíèþ îãíåòóøèòåëåé / All staff is trained in the use of fire extinguishers.

*** Ïî ÃÎÑÒ Ð 51057–2001, ï. Â.3.3.6 / State standard of the Russian Federation 51057–2001, par. V.3.3.6.

Ï ð è ì å ÷ à í è å . Âñå çíà÷åíèÿ ïðèâåäåíû â ñîîòâåòñòâèè ñ îïóáëèêîâàííûìè äàííûìè.
N o t e . All values are given in accordance with the published data.

Èñõîäíûå äàííûå äëÿ ðàñ÷åòà ýôôåêòèâíîñòè ïðèìåíåíèÿ îãíåòóøèòåëåé äëÿ ãèïîòåòè÷åñêîãî îáúåêòà

Data for calculation of efficiency of the use of fire extinguishers for a hypothetical object
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Qïîð — êîëè÷åñòâî òåïëîòû, îòíèìàåìîå îãíå-
òóøàùèì ïîðîøêîì èç çîíû ãîðåíèÿ, Äæ/êã;
V — ëèíåéíàÿ ñêîðîñòü ðàñïðîñòðàíåíèÿ ïëàìå-
íè ïî íåôòåïðîäóêòó, ì/ñ;
W — ìàññîâàÿ ñêîðîñòü èñïàðåíèÿ íåôòåïðî-
äóêòà, êã/(ì2·ñ);
Qíèçø — íèçøàÿ òåïëîòà ñãîðàíèÿ íåôòåïðîäóê-
òà, Äæ/êã.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Ñ èñïîëüçîâàíèåì ôîðìóë (1)–(4) îïðåäåëåí ïî-
òåíöèàëüíûé ðèñê äëÿ ãèïîòåòè÷åñêîãî îáúåêòà çà-
ùèòû, â êà÷åñòâå êîòîðîãî ïðèíÿòà íàñîñíàÿ ñòàí-
öèÿ ïî ïåðåêà÷êå äèçåëüíîãî òîïëèâà.

Èñõîäíûå äàííûå äëÿ ðàñ÷åòîâ ñâåäåíû â òàá-
ëèöó.

Ïëîùàäü ïðîëèâà íåôòåïðîäóêòà, íà êîòîðîé öå-
ëåñîîáðàçíî ïðèìåíÿòü îãíåòóøèòåëü èìåþùåãîñÿ
òèïîðàçìåðà, âû÷èñëåííàÿ ïî ôîðìóëå (4), ñîñòàâ-
ëÿåò:

S * ,
, ,

,
,�


 




�
�
�

	


� �314

5 3 3 0 45
0 048 43

3 43
2

3 ì2.

Ñ ó÷åòîì çíà÷åíèé, ïîëó÷åííûõ â ðåçóëüòàòå âû-
÷èñëåíèé ïî ôîðìóëå (4), ýôôåêòèâíîñòü ïðèìå-
íåíèÿ îãíåòóøèòåëåé ïðè òóøåíèè ïðîëèâà íåôòå-
ïðîäóêòîâ â íàñîñíîé ñòàíöèè ïî ôîðìóëå (3) ñî-
ñòàâèò:

Ðýô � 
 
 
 �1 1
1
3

2 25
3 43

0 22
,
,

, .

Èñõîäÿ èç èìåþùèõñÿ äàííûõ, ïîñòðîåíî ëîãè-
÷åñêîå äåðåâî ñîáûòèé äëÿ äâóõ ñöåíàðèåâ: 1) ñ ïðè-
ìåíåíèåì îãíåòóøèòåëåé (ðèñ. 1); 2) áåç èõ ïðèìå-
íåíèÿ (ðèñ. 2).

Ïî ïîëó÷åííûì äàííûì îïðåäåëåíà âåëè÷èíà
ïîòåíöèàëüíîãî ïîæàðíîãî ðèñêà äëÿ êàæäîãî ñöå-
íàðèÿ ïî ôîðìóëå [6]:

P Q Qi j

j

j

dij� 

�

�
1

,

ãäå j — ÷èñëî ñöåíàðèåâ âîçíèêíîâåíèÿ ïîæàðà â
çäàíèè;

Qj — ÷àñòîòà ðåàëèçàöèè â òå÷åíèå ãîäà j-ãî ñöå-
íàðèÿ ïîæàðà, ãîä–1;
Qdij — óñëîâíàÿ âåðîÿòíîñòü ïîðàæåíèÿ ÷åëîâå-
êà ïðè åãî íàõîæäåíèè â i-ì ïîìåùåíèè ïðè ðå-
àëèçàöèè j-ãî ñöåíàðèÿ ïîæàðà [6].
Äëÿ ðàñ÷åòíîé àâàðèè ïðèíÿòà ÷àñòîòà ðàçãåð-

ìåòèçàöèè íàñîñà, ðàâíàÿ 1,0 
 10–4 ãîä–1 (ñîãëàñíî
òàáë. Ï 1.1 â [6]), ò. å. ïðîèçîøëî ïîëíîå ðàçðóøå-
íèå íàñîñà, ïåðåêà÷èâàþùåãî äèçåëüíîå òîïëèâî,
à óñëîâíàÿ âåðîÿòíîñòü ïîðàæåíèÿ ÷åëîâåêà Qdij =
= 1,00. Òîãäà ïîòåíöèàëüíûé ðèñê áóäåò ñîñòàâëÿòü:
� äëÿ ñöåíàðèÿ ñ ïðèìåíåíèåì îãíåòóøèòåëåé:

Pîãí = 9,5 
 10–7 ãîä–1;

� äëÿ ñöåíàðèÿ áåç ïðèìåíåíèÿ îãíåòóøèòåëåé:

Pá/îãí = 12,2 
 10–7 ãîä–1.

Ðàçíèöà â âåëè÷èíå ïîòåíöèàëüíîãî ðèñêà ñî-
ñòàâèò:

�P = Pá/îãí – Pîãí =

= 12,2 
 10–7 – 9,5 
 10–7 = 2,7 
 10–7 ãîä–1.

Ñëåäîâàòåëüíî, âåëè÷èíà èíäèâèäóàëüíîãî ïî-
æàðíîãî ðèñêà Rm ïðÿìî ïðîïîðöèîíàëüíà ïîòåíöè-
àëüíîìó ðèñêó P. Îòíîñèòåëüíîå èçìåíåíèå âåëè-
÷èíû èíäèâèäóàëüíîãî ïîæàðíîãî ðèñêà ïðè ïðè-
ìåíåíèè è áåç ïðèìåíåíèÿ îãíåòóøèòåëåé áóäåò
ñîñòàâëÿòü:

R R

R

m m

m

( ) ( )

( )

, % .
á /îãí îãí

á /îãí

�
� 22 1

Çàêëþ÷åíèå

Ïðåäñòàâëåííûå â ñòàòüå äàííûå ñâèäåòåëüñò-
âóþò î òîì, ÷òî ïðèìåíåíèå ïîðîøêîâûõ îãíåòó-
øèòåëåé ìîæåò îêàçàòü ñóùåñòâåííîå âëèÿíèå (ïî-
ðÿäêà 20 %) íà ðàñ÷åòíóþ âåëè÷èíó ïîæàðíîãî
ðèñêà. Â ñâÿçè ñ ýòèì íåîáõîäèìî ó÷èòûâàòü èõ
ïðèìåíåíèå ïðè ðàñ÷åòàõ ïîæàðíîãî ðèñêà íà ïðî-
èçâîäñòâåííûõ îáúåêòàõ ñ æèäêèìè ìîòîðíûìè
òîïëèâàìè, äëÿ êîòîðûõ ïðåäóñìîòðåíî îñíàùåíèå
ïîðîøêîâûìè îãíåòóøèòåëÿìè.
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ABSTRACT

Under this science article took place an analysis of the usage of powder fire extinguishers in the calcu-
lation of fire risk and the conduct of a quantitative analysis of the risk of accidents at hazardous
production facilities in the Russian Federation and in foreign countries. Based on above mentioned
analysis method of calculation fire risk is offered. That method taking into account the usage of
powder fire extinguishers at production facilities of the oil and gas complexes, where flammable and
combustible liquids, with a flash point higher than the ambient temperature. The method is based on
the determination of the useful effect of the usage of powder fire extinguishers in the potential area of
the oil spill, where it is suitable to use the specified type of fire extinguishers.

The article provide an example of determining the potential risk at a pumping station for deliver
diesel fuel, taking into account the application and without it.

The object of the research is the effectiveness of the usage of powder fire extinguishers in
extinguishing fires in oil product spills at oil and gas production facilities.

The subject of the research is improvement of the fire risk calculation methodology taking into
account the effectiveness of the usage of powder fire extinguishers at the production facilities of
the oil and gas complex.

Methods. The general scientific methods of research (system analysis, probability theory, heat
exchange, formalization, statistics and analogy) are applied when the work is performing.

Results:
1. Through the article the effectiveness of the usage of powder fire extinguishers to extinguish

the fire of the spill of oil products at the initial stage of its development is determined.
2. Amethodology for assessing fire risk at production facilities of the oil and gas complex has been

developed, taking into account the use of powder fire extinguishers.
Scope of application of the results: the results obtained make it possible to increase the reliability

of the safety assessment of oil and gas facilities by taking into account the effectiveness of powder fire
extinguishers in case changes are made in legal acts and methods for calculating fire risk.

Conclusions. The application of the proposed methodology for calculating fire risk, considering
the usage of powder extinguishers at oil and gas facilities, increases the objectivity of fire hazard
analysis of protection facilities, which is justified by calculating the contribution from the use of fire
extinguishers in calculating fire risk.

Keywords: fire risk; fire extinguisher; efficiency of fire extinguishers; oil and gas facilities; safety.
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