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ÂÐÅÌÅÍÍÎÉ ÌÅÕÀÍÈÇÌ ÂÎÇÄÅÉÑÒÂÈß
ÎÏÀÑÍÛÕ ÔÀÊÒÎÐÎÂ ÏÎÆÀÐÀ ÍÀ ÏÅÐÑÎÍÀË ÀÝÑ
È ÊÎÌÏËÅÊÑÍÀß ÇÀÙÈÒÀ ÎÒ ÍÈÕ

Ïðîâåäåí àíàëèç ïîæàðîâ íà îáúåêòàõ àòîìíîé ýíåðãåòèêè. Ñ ïîìîùüþ ðàñ÷åòíî-àíàëèòè÷å-
ñêèõ èññëåäîâàíèé äèíàìèêè ïîæàðîâ äëÿ òèïîâûõ ïîìåùåíèé ÀÝÑ îïðåäåëåíû êðèòè÷åñêèå
âðåìåíà äîñòèæåíèÿ îïàñíûìè ôàêòîðàìè ïîæàðà êðèòè÷åñêèõ çíà÷åíèé äëÿ ëþäåé íà óðîâíå
ðàáî÷åé çîíû. Äàí àíàëèç ïðèáûòèÿ ïîæàðíûõ ïîäðàçäåëåíèé ïî îõðàíå ÀÝÑ íà òåððèòîðèþ
ñòàíöèé ïðè ïîæàðàõ. Ðàññìîòðåí ïåðå÷åíü ñðåäñòâ çàùèòû è òåõíè÷åñêîãî îñíàùåíèÿ îïåðà-
òèâíîãî ïåðñîíàëà ùèòîâ óïðàâëåíèÿ ÀÝÑ. Ðàçðàáîòàíû ìåðîïðèÿòèÿ ïî êîìïëåêñíîé çàùèòå
îïåðàòèâíîãî ïåðñîíàëà ÀÝÑ, ïðîâîäÿùåãî ñïåöèàëüíûå ðàáîòû ïî âûðàáîòêå ýëåêòðè÷åñêîé
ýíåðãèè ïðè ïîæàðàõ â óñëîâèÿõ âîçäåéñòâèÿ îïàñíûõ ôàêòîðîâ. Ïðîâåäåíû êîìïëåêñíûå èñ-
ïûòàíèÿ òåõíè÷åñêèõ ñðåäñòâ äëÿ îáåñïå÷åíèÿ äåéñòâèé îïåðàòèâíîãî ïåðñîíàëà ïðè ïîæàðå ñ
èñïîëüçîâàíèåì ó÷åáíî-òðåíèðîâî÷íûõ êîìïëåêñîâ.
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Ââåäåíèå

Ñîãëàñíî ïðîãíîçó ðàçâèòèÿ ýíåðãåòèêè â ìèðå â
öåëîì è â Ðîññèè â ÷àñòíîñòè äî 2040 ã. àòîìíàÿ
ýíåðãåòèêà â ïåðèîä ñ 2010 ïî 2040 ãã. áóäåò çàíè-
ìàòü òðåòüå ìåñòî â ìèðå ïî òåìïàì ïðèðîñòà åå ïî-
òðåáëåíèÿ ïîñëå âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåð-
ãèè è ãàçà, ïðè÷åì â ñèëó ìíîãèõ ïðè÷èí ïðàêòè-
÷åñêè âåñü ðîñò ïðèäåòñÿ íà ðàçâèâàþùèåñÿ ñòðàíû,
â òî âðåìÿ êàê â ðàçâèòûõ ñòðàíàõ â îñíîâíîì áóäåò
èäòè çàìåíà ýíåðãîáëîêîâ ÀÝÑ èç-çà èñòå÷åíèÿ ïðî-
åêòíûõ ñðîêîâ ýêñïëóàòàöèè [1].

Çà ýòîò ïåðèîä äîëæíû áûòü âûâåäåíû èç ýêñ-
ïëóàòàöèè áîëåå 60 % ýêñïëóàòèðóåìûõ â íàñòîÿùåå
âðåìÿ ýíåðãîáëîêîâ. Ñðåäíèé âîçðàñò äåéñòâóþùèõ
ðåàêòîðîâ ñîñòàâëÿåò 28,5 ëåò. Ñàìûì ñòàðûì ÿâëÿ-
åòñÿ ðåàêòîð â Øâåéöàðèè, êîòîðûé ôóíêöèîíèðó-
åò â òå÷åíèå 45 ëåò.

Äëèòåëüíàÿ ýêñïëóàòàöèÿ òåõíîëîãè÷åñêîãî îáî-
ðóäîâàíèÿ â ïðîöåññå âûðàáîòêè ýëåêòðè÷åñêîé
ýíåðãèè â îïðåäåëåííûõ ñëó÷àÿõ ìîæåò ñòàòü ïðè-

÷èíîé ïîæàðà íà ÀÝÑ. Íåîáõîäèìî òàêæå îòìåòèòü,
÷òî ïîæàðíàÿ íàãðóçêà â ïîìåùåíèÿõ ÀÝÑ äîñòà-
òî÷íî âåëèêà. Íà îñíîâíûõ ïðîèçâîäñòâàõ èñïîëü-
çóåòñÿ áîëüøîå êîëè÷åñòâî ãîðþ÷èõ âåùåñòâ, ãàçîâ
è æèäêîñòåé (òîëüêî â ìàøèííîì çàëå íàõîäèòñÿ
ñâûøå 100 ò ìàøèííîãî ìàñëà, îãðîìíîå êîëè÷åñò-
âî êàáåëüíûõ ñèñòåì è ïð.) [2]. Âûñîêàÿ ýíåðãîíà-
ñûùåííîñòü òåõíîëîãè÷åñêîãî ïðîöåññà îáóñëàâ-
ëèâàåò íàëè÷èå áîëüøîãî êîëè÷åñòâà èñòî÷íèêîâ
çàæèãàíèÿ. Âñå ýòî ñâèäåòåëüñòâóåò î ÷ðåçâû÷àéíî
âûñîêîé âåðîÿòíîñòè âîçíèêíîâåíèÿ ïîæàðîâ è
àâàðèé íà ÀÝÑ. Ðàçâèâøèåñÿ ïîæàðû íà ÀÝÑ ñî-
ïðîâîæäàþòñÿ ìíîæåñòâîì îäíîâðåìåííûõ îòêàçîâ
ñèñòåì àâòîìàòèêè, òåõíîëîãè÷åñêîãî îáîðóäîâàíèÿ
è ñèñòåì áåçîïàñíîñòè.

Ïðèâåäåì òîëüêî íåêîòîðûå èç òÿæåëåéøèõ ïî-
æàðîâ è àâàðèé íà àòîìíûõ ýëåêòðîñòàíöèÿõ:
� 1957 ã. — ïîæàð íà óðàí-ãðàôèòîâîì èññëåäîâà-

òåëüñêîì ðåàêòîðå â Óèíäñêåéëå (Âåëèêîáðèòà-
íèÿ); ïîãèáëî 13 ÷åë.;
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� 1975 ã. — ïîæàð íà ÀÝÑ “Áðàóíñ Ôåððè” (ÑØÀ);
� 1978 ã. — ïîæàð íà Áåëîÿðñêîé ÀÝÑ;
� 1981 ã. — ïîæàð íà ÀÝÑ “Ñàí-Îíîôðå” (ÑØÀ);
� 1982 ã. — ïîæàð íà Àðìÿíñêîé ÀÝÑ;
� 1984 ã. — âçðûâ âîäîðîäà â ñèñòåìå îõëàæäåíèÿ

òóðáîãåíåðàòîðà ñ ïîñëåäóþùèì ïîæàðîì íà
ÀÝÑ “Ðàí÷î Ñåêî” (ÑØÀ);

� 1985 ã. — ïîæàð íà ÀÝÑ “Ìààíüøàíü” (î. Òàé-
âàíü);

� 1986 ã. — âçðûâ ñ ïîñëåäóþùèì ïîæàðîì íà ×åð-
íîáûëüñêîé ÀÝÑ. Ïîãèáëî 30 ÷åë., ãîñïèòàëè-
çèðîâàíî ñâûøå 200 ÷åë., ýâàêóèðîâàíî 115 òûñ.
÷åë. Ðàäèîàêòèâíîìó çàðàæåíèþ ïîäâåðãëàñü òåð-
ðèòîðèÿ â ðàäèóñå áîëåå 2 òûñ. êì;

� 1986 ã. — âòîðîé ïîæàð íà ×åðíîáûëüñêîé ÀÝÑ;
� 1988 ã. — ïîæàð íà Èãíàëèíñêîé ÀÝÑ;
� 1989 ã. — âçðûâ ñ ïîñëåäóþùèì ïîæàðîì íà

ÀÝÑ â Âàíäåëüîñå (Èñïàíèÿ).
Âòîðîå òûñÿ÷åëåòèå îòìå÷åíî êðóïíåéøåé àâà-

ðèåé íà ÿïîíñêîé àòîìíîé ñòàíöèè “Ôóêóñèìà” â
2011 ã. [3], ìàñøòàáû êîòîðîé ñðàâíèìû ñ ×åðíî-
áûëüñêîé êàòàñòðîôîé.

Â îòäåëüíûõ ñëó÷àÿõ ïðè ïîæàðàõ íàáëþäàëàñü
ïîòåðÿ êîíòðîëÿ ðàáîòû ðåàêòîðíîé óñòàíîâêè (ÐÓ)
è åå óïðàâëåíèÿ.

Ñîãëàñíî ñòàòèñòè÷åñêèì äàííûì [4] è â íàñòî-
ÿùåå âðåìÿ íà ÀÝÑ íåðåäêî âîçíèêàþò çàãîðàíèÿ è
ïîæàðû (òàáë. 1).

Àíàëèç ïîæàðîâ, ïðîèñøåäøèõ íà ÀÝÑ, ïîêà-
çûâàåò, ÷òî íàèáîëåå ÷àñòî îíè âîçíèêàþò â ìàøèí-
íûõ çàëàõ, ðåàêòîðíûõ îòäåëåíèÿõ, îòêðûòûõ ðàñ-
ïðåäåëèòåëüíûõ óñòðîéñòâàõ è äåàýðàòîðíûõ ýòà-
æåðêàõ. Ñïåöèôèêîé âîçíèêíîâåíèÿ ïîæàðîâ íà ÀÝÑ
ÿâëÿåòñÿ òî, ÷òî îíè ìîãóò áûòü êàê èñõîäíûì ñî-
áûòèåì â ðàçâèòèè ïðîåêòíîé èëè òÿæåëîé àâàðèè,
òàê è ïîñëåäóþùèì ñîáûòèåì, èíèöèèðîâàííûì àâà-
ðèåé [5].

Âîïðîñàìè ìîäåëèðîâàíèÿ ðàçâèòèÿ ïîæàðà è
åãî ïîñëåäñòâèé íà îáúåêòàõ ÿäåðíîé ýíåðãåòèêè
çàíèìàëîñü áîëüøîå ÷èñëî ñïåöèàëèñòîâ ðàçëè÷íûõ
íàó÷íî-èññëåäîâàòåëüñêèõ îðãàíèçàöèé (À. Ê. Ìè-
êååâ, Í. Ï. Êîïûëîâ, È. À. Áîëîäüÿí, À. Í. Áàðàòîâ,
Þ. À. Êîøìàðîâ, Ä. È. Ïóöåâ è äð.).

Ïî èõ îöåíêàì ïîæàðû ìîãóò ðåàëüíî óãðîæàòü
ðàäèàöèîííîé è ÿäåðíîé áåçîïàñíîñòè. Èç âûïîë-
íåííûõ ðàáîò ïî âåðîÿòíîñòíîìó àíàëèçó áåçîïàñ-
íîñòè àòîìíûõ ñòàíöèé ñëåäóåò, ÷òî äîëÿ ðèñêà â
îáùåì çíà÷åíèè âåðîÿòíîñòè ïîâðåæäåíèÿ àêòèâ-
íîé çîíû ðåàêòîðà, ïðèõîäÿùàÿñÿ íà ïîæàðû, ìîæåò
äîñòèãàòü ïîëîâèíû. Òàêèì îáðàçîì, âêëàä ïîæàðîâ
â ÷àñòîòó ïîâðåæäåíèÿ àêòèâíîé çîíû ìîæåò íàõî-
äèòüñÿ íà óðîâíå âêëàäà âñåõ äðóãèõ âíóòðåííèõ
ïðè÷èí, âìåñòå âçÿòûõ.

Íåîáõîäèìî îòìåòèòü, ÷òî íà îïåðàòèâíûé ïåð-
ñîíàë ÀÝÑ, ðàáîòàþùèé â êðóãëîñóòî÷íîì ñìåííîì
ðåæèìå, â ñëó÷àå ïîæàðà âîçëàãàþòñÿ ïåðâîíà÷àëü-
íûå äåéñòâèÿ ïî ëèêâèäàöèè ïîæàðà äî ïðèáûòèÿ

Äàòà àâàðèè
Date of accident

Ìåñòîïîëîæåíèå
Location

Êðàòêîå îïèñàíèå
Short description

06.07.2012 Áåëîÿðñêàÿ ÀÝÑ
Beloyarsk NPP

Âîçãîðàíèå îïàëóáêè íà ñòðîèòåëüíîé ïëîùàäêå ãëàâíîãî êîðïóñà
4-ãî ýíåðãîáëîêà
The formwork fire occurred on the construction site of the main building
of the fourth power unit

07.09.2012 Ðîñòîâñêàÿ ÀÝÑ
Rostov NPP

Ïîæàð íà ñòðîÿùåìñÿ áëîêå ÀÝÑ. Ïëîùàäü âîçãîðàíèÿ 350 ì2

Fire on the building of the NPP. The area of ignition was 350 sq. m

16.08.2013 Íîâîâîðîíåæñêàÿ ÀÝÑ-2
Novovoronezhskaya NPP-2

Âîçãîðàíèå íà ñòðîéïëîùàäêå ÀÝÑ-2 íà ïëîùàäè 150 ì2

There was a fire on the construction site of NPP-2 on an area of 150 sq. m

25.11.2013 Êàëèíèíñêàÿ ÀÝÑ
Kalinin NPP

Âîçãîðàíèå òåïëîèçîëÿöèîííîãî ìàòåðèàëà ïðè ïðîâåäåíèè ðàáîò
ïî âîññòàíîâëåíèþ ó÷àñòêà êðîâëè òðóáîïðîâîäíîãî êîðèäîðà
ýíåðãîáëîêà ¹ 1
When carrying out restoration roof portion corridor pipeline unit No. 1
caught fire insulation material

20.03.2014 Êóðñêàÿ ÀÝÑ
Kursk NPP

Çàäûìëåíèå â îäíîì èç âñïîìîãàòåëüíûõ ïîìåùåíèé ýëåêòðè÷åñêîãî
öåõà íà 3-ì ýíåðãîáëîêå ÀÝÑ
Smoke occurred at one of the ancillary facilities of the electric plant
at the third unit the plant

09.02.2015 Ðîñòîâñêàÿ ÀÝÑ
Rostov NPP

Âîçãîðàíèå âîäîðîäà íà äðåíàæíîì âåíòèëå â ðàéîíå ðàñïîëîæåíèÿ
ãàçîâîãî êîðïóñà Ðîñòîâñêîé ÀÝÑ
Hydrogen on the drainage valve caught fire in the area of the gas building
of the Rostov NPP

Òàáëèöà 1. Ïîæàðû è àâàðèè, ïðîèñøåäøèå íà ÀÝÑ â ÐÔ â 2012–2015 ãã.

Table 1. Fires and accidents at nuclear power plants (NPP) in Russia in 2012–2015
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îáúåêòîâûõ ïîäðàçäåëåíèé ïîæàðíîé îõðàíû. Â ñâÿ-
çè ñ ýòèì ïîâûøåíèå óðîâíÿ çàùèùåííîñòè ïåðñî-
íàëà ÀÝÑ ïðè ïîæàðàõ ÿâëÿåòñÿ îäíèì èç ôàêòî-
ðîâ, ñïîñîáñòâóþùèõ îáåñïå÷åíèþ áåçîïàñíîñòè
àòîìíîé ýíåðãåòèêè â öåëîì.

Âîçäåéñòâèå òàêèõ îïàñíûõ ôàêòîðîâ ïîæàðà
(ÎÔÏ), êàê ïëàìÿ, èñêðû, òåïëîâîé ïîòîê, ïîâûøåí-
íàÿ òåìïåðàòóðà îêðóæàþùåé ñðåäû, ïîâûøåííàÿ
êîíöåíòðàöèÿ òîêñè÷íûõ ïðîäóêòîâ ãîðåíèÿ è òåð-
ìè÷åñêîãî ðàçëîæåíèÿ, ïîíèæåííàÿ êîíöåíòðàöèÿ
êèñëîðîäà, ñíèæåíèå âèäèìîñòè â äûìó, ìîæåò ïðè-
âåñòè ê òðàâìèðîâàíèþ è ãèáåëè ïåðñîíàëà ÀÝÑ,
îñóùåñòâëÿþùåãî êðóãëîñóòî÷íóþ ñìåííóþ ðàáî-
òó ïî âûðàáîòêå ýëåêòðè÷åñêîé ýíåðãèè.

Ìåòîäû ïðîãíîçèðîâàíèÿ äèíàìèêè ðàçâèòèÿ
ÎÔÏ äëÿ ïðîèçâîäñòâåííûõ îáúåêòîâ èçëîæåíû â
íîðìàòèâíûõ äîêóìåíòàõ Ì×Ñ Ðîññèè ïî ïîæàð-
íîé áåçîïàñíîñòè [6, 7], ÷òî â íàñòîÿùåå âðåìÿ ïî-
çâîëÿåò èñïîëüçîâàòü èõ ïðè ðåøåíèè ðÿäà ïðàêòè-
÷åñêèõ çàäà÷. Ðàáîòû ïî ìîäåëèðîâàíèþ ðåàëüíûõ
òðåõìåðíûõ ïðîöåññîâ ïðè ïîæàðàõ ïðîâîäÿòñÿ â
Ðîññèè, Àâñòðàëèè, Àíãëèè, ÑØÀ è ðÿäå äðóãèõ
ñòðàí [8, 9].

Öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿåòñÿ îöåíêà âîç-
äåéñòâèÿ ÎÔÏ íà ïåðñîíàë ÀÝÑ è ðàçðàáîòêà êîìï-
ëåêñíîé çàùèòû îò íèõ. Äëÿ äîñòèæåíèÿ ïîñòàâ-
ëåííîé öåëè íåîáõîäèìî:
� ñïðîãíîçèðîâàòü äèíàìèêó ðàçâèòèÿ ïîæàðà â

òèïîâûõ ïîìåùåíèÿõ ÀÝÑ è îïðåäåëèòü âðåìÿ
íàñòóïëåíèÿ ïðåäåëüíûõ çíà÷åíèé (âåëè÷èí)
ÎÔÏ äëÿ ïåðñîíàëà íà óðîâíå ðàáî÷åé çîíû;

� ïðîâåñòè àíàëèç ïðèáûòèÿ ïîäðàçäåëåíèé Ôåäå-
ðàëüíîé ïðîòèâîïîæàðíîé ñëóæáû (ÔÏÑ) Ì×Ñ
Ðîññèè ïî îõðàíå ÀÝÑ ê ìåñòó âûçîâà è îïðåäå-
ëèòü âðåìåííûå ïîêàçàòåëè;

� ïðîâåñòè àíàëèç âîçìîæíîñòè äåéñòâèé ïåðñî-
íàëà ïðè ïîæàðå ñ èñïîëüçîâàíèåì èìåþùèõñÿ
òåõíè÷åñêèõ ñðåäñòâ;

� ðàçðàáîòàòü êîìïëåêñíóþ çàùèòó îïåðàòèâíîãî
ïåðñîíàëà ÀÝÑ ïðè âûïîëíåíèè ðàáîò â ñëó÷àå
âîçíèêíîâåíèÿ ïîæàðà.

Âîçäåéñòâèå ÎÔÏ
íà îïåðàòèâíûé ïåðñîíàë ÀÝÑ

Ðàñ÷åòíî-àíàëèòè÷åñêèå èññëåäîâàíèÿ äèíàìè-
êè ðàçâèòèÿ ïîæàðîâ äëÿ òèïîâûõ ïîìåùåíèé, çäà-
íèé è òåõíîëîãè÷åñêèõ óñòàíîâîê ÀÝÑ âûÿâèëè
êðèòè÷åñêèå âðåìåíà äîñòèæåíèÿ îïàñíûìè ôàê-
òîðàìè ïîæàðà êðèòè÷åñêèõ äëÿ ëþäåé çíà÷åíèé íà
óðîâíå ðàáî÷åé çîíû è âðåìÿ áëîêèðîâàíèÿ èìè ýâà-
êóàöèîííûõ âûõîäîâ â ïîìåùåíèÿõ è çäàíèÿõ ñòàí-
öèé [10].

Îñíîâíûì ÎÔÏ, ïðè êîòîðîì ïåðñîíàë íå ìîæåò
ïðîäîëæàòü ðàáîòó â ïîìåùåíèÿõ è çäàíèÿõ ÀÝÑ,
ÿâëÿåòñÿ ïîòåðÿ âèäèìîñòè. Òàê, íà ðåçåðâíîì ïóíê-
òå óïðàâëåíèÿ (ÐÏÓ) êðèòè÷åñêèé âðåìåííîé ïîêà-

çàòåëü ñîñòàâëÿåò ïîðÿäêà 41 ñ, â ïîìåùåíèè áëî÷-
íîãî ïóíêòà óïðàâëåíèÿ (ÁÏÓ) — 59 ñ, â ðåàêòîðíîì
çäàíèè — 76 ñ. Èç ïðåäñòàâëåííûõ äàííûõ ìîæíî
ñäåëàòü âûâîä î íåîáõîäèìîñòè ñðî÷íîé ýâàêóàöèè
ïåðñîíàëà, íå èìåþùåãî ñïåöèàëüíûõ òåõíè÷åñêèõ
ñðåäñòâ è ñðåäñòâ çàùèòû.

Ñëåäóþùèé áëîê ÎÔÏ îáúåäèíÿåò ñëåäóþùèå
êðèòè÷åñêèå âðåìåííûå ïîêàçàòåëè:
� ïî ïîíèæåííîìó ñîäåðæàíèþ êèñëîðîäà (Î2):

íà ÐÏÓ — îêîëî 116 ñ, íà ÁÏÓ — 169 ñ, â ðåàêòîð-
íîì çäàíèè — 290 ñ;

� ïî ïîâûøåííîìó ñîäåðæàíèþ ÑÎ: íà ÐÏÓ — ïî-
ðÿäêà 144 ñ, íà ÁÏÓ — 215 ñ, â ðåàêòîðíîì çäà-
íèè — 262 ñ;

� ïî ïîâûøåííîìó ñîäåðæàíèþ HCl: íà ÐÏÓ —
ïðèìåðíî 67 ñ, íà ÁÏÓ — 97 ñ, â ðåàêòîðíîì çäà-
íèè — 124 ñ.
Ðàñ÷åòû, âûïîëíåííûå ïðèìåíèòåëüíî ê ðàçâè-

òèþ ïîæàðà â ìàøèííîì çàëå ÀÝÑ, ïîêàçàëè, ÷òî
ïðåäåëüíî äîïóñòèìûå êîíöåíòðàöèè òîêñè÷íûõ âå-
ùåñòâ íà ïóòÿõ ýâàêóàöèè è â ìåñòàõ ïðåáûâàíèÿ
îïåðàòèâíîãî ïåðñîíàëà îêàçûâàþòñÿ ïðåâûøåííû-
ìè ÷åðåç 50 ñ ïîñëå âîçíèêíîâåíèÿ ïîæàðà [11–13].

Ïåðñîíàë ÀÝÑ, îáåñïå÷åííûé ôèëüòðóþùèìè
ñðåäñòâàìè çàùèòû îðãàíîâ äûõàíèÿ, íå ìîæåò ðàáî-
òàòü â óñëîâèÿõ âîçäåéñòâèÿ äàííûõ ÎÔÏ è äîëæåí
ïîêèíóòü ïîìåùåíèÿ (çäàíèÿ) ÀÝÑ. Â ýòèõ óñëîâè-
ÿõ âûïîëíÿòü ñâîþ ðàáîòó ìîæåò òîëüêî òîò ïåðñî-
íàë, êîòîðûé îáåñïå÷åí äûõàòåëüíûìè àïïàðàòàìè
ñî ñæàòûì âîçäóõîì (ÄÀÑÂ).

Ïî ïîâûøåííîé òåìïåðàòóðå êðèòè÷åñêèé âðå-
ìåííîé ïîêàçàòåëü íà ÐÏÓ ñîñòàâèò ïîðÿäêà 101 ñ,
íà ÁÏÓ — 144 ñ, â ðåàêòîðíîì çäàíèè — 157 ñ. Â óñëî-
âèÿõ âîçäåéñòâèÿ äàííîãî ÎÔÏ ïåðñîíàë ÀÝÑ ìîæåò
ðàáîòàòü òîëüêî â ñïåöèàëüíûõ ñðåäñòâàõ çàùèòû
òåëà ÷åëîâåêà.

Êðèòè÷åñêèå ïîêàçàòåëè ÎÔÏ ïîëó÷åíû â ðå-
çóëüòàòå ðàñ÷åòà ñ èñïîëüçîâàíèåì ïîëåâîãî ìàòåìà-
òè÷åñêîãî ìåòîäà ïðîãíîçèðîâàíèÿ [14].

Òàêèì îáðàçîì, ðàñ÷åòû äèíàìèêè ïîæàðîâ è
àíàëèç âîçìîæíûõ âàðèàíòîâ èõ ðàçâèòèÿ â ïîìå-
ùåíèÿõ è çäàíèÿõ ÀÝÑ ïîêàçàëè, ÷òî îñíîâíûìè
îïàñíûìè ôàêòîðàìè, âëèÿþùèìè íà áåçîïàñíîñòü
÷åëîâåêà, ÿâëÿþòñÿ ñíèæåíèå âèäèìîñòè â äûìó è
ïîíèæåííàÿ êîíöåíòðàöèÿ êèñëîðîäà. Íà ýòîò ñëó÷àé
ïðè âîçíèêíîâåíèè ïîæàðà (àâàðèè) ïåðñîíàë ÀÝÑ
îáåñïå÷èâàåòñÿ èíäèâèäóàëüíûìè ñàìîñïàñàòåëÿìè,
ñ ïîìîùüþ êîòîðûõ ïðîâîäèòñÿ ýâàêóàöèÿ ëþäåé èç
ïîìåùåíèé ñòàíöèè â áåçîïàñíóþ çîíó. Ñîãëàñíî
ðàñ÷åòàì ýâàêóàöèÿ ïåðñîíàëà èç ïîìåùåíèé ÀÝÑ
äîëæíà áûòü ïðîâåäåíà óæå ÷åðåç 30 ñ ñ ìîìåíòà
âîçíèêíîâåíèÿ ïîæàðà.

Ïî ïðåäñòàâëåííûì ÀÝÑ äàííûì â çàâèñèìîñòè
îò òèïà ðåàêòîðà âðåìÿ âûâîäà ðåàêòîðíîé óñòàíîâ-
êè â ïîäêðèòè÷íîå ñîñòîÿíèå è åå áåçîïàñíîãî îñòà-
íîâà ìîæåò äîñòèãàòü 4 ÷. Â òå÷åíèå ýòîãî âðåìåíè
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çíà÷åíèÿ îïàñíûõ ôàêòîðîâ ïîæàðà áóäóò íåóêëîí-
íî ðàñòè: áóäåò ïîâûøàòüñÿ òåìïåðàòóðà, ïîíèæàòü-
ñÿ êîíöåíòðàöèÿ êèñëîðîäà è âûäåëÿòüñÿ áîëüøîå
êîëè÷åñòâî òîêñè÷íûõ âåùåñòâ. Ïðè îòñóòñòâèè âîç-
ìîæíîñòè ïîêèíóòü ïîìåùåíèÿ ùèòà óïðàâëåíèÿ
(ÙÓ), ÁÏÓ, ÐÏÓ è äð. â ñëó÷àå âîçíèêíîâåíèÿ ïî-
æàðà îïåðàòèâíûé ïåðñîíàë äîëæåí èìåòü êîìï-
ëåêñíóþ çàùèòó ïðè âûïîëíåíèè ðàáîò â óñëîâèÿõ
âîçäåéñòâèÿ ÎÔÏ.

Ïîðÿäîê ïðèáûòèÿ îáúåêòîâûõ
ïîæàðíûõ ïîäðàçäåëåíèé

ê ìåñòó âûçîâà (ïîæàðà) íà ÀÝÑ

Àíàëèç ñëåäîâàíèÿ îáúåêòîâûõ ïîäðàçäåëåíèé
ÔÏÑ ïî îõðàíå ÀÝÑ ê ìåñòó âûçîâà (ïîæàðà) íà òåð-
ðèòîðèè ÀÝÑ ïîêàçàë, ÷òî ïîçäíåå îáíàðóæåíèå ïî-
æàðà, íåñâîåâðåìåííûé âûçîâ ïîæàðíûõ ïîäðàç-

äåëåíèé, çàäåðæêà ñðàáàòûâàíèÿ àâòîìàòè÷åñêèõ
ñðåäñòâ ïðîïóñêà íà òåððèòîðèþ ÀÝÑ ïðèâîäÿò ê
óâåëè÷åíèþ âðåìåíè èõ ïðèáûòèÿ ñ 2 äî 35 ìèí
(òàáë. 2).

Âàæíî îòìåòèòü, ÷òî äî ïðèáûòèÿ ïîæàðíûõ ïîä-
ðàçäåëåíèé îïåðàòèâíûé ïåðñîíàë äåéñòâóåò ñî-
ãëàñíî óòâåðæäåííîé íà ÀÝÑ èíñòðóêöèè, ïðè ýòîì
ñóùåñòâóåò íåîáõîäèìîñòü ñáîðà èíôîðìàöèè î âîç-
íèêøåì ïîæàðå (çàãîðàíèè), îá ýâàêóàöèè ïåðñîíà-
ëà, à òàêæå î ïðîâåäåíèè òåõíîëîãè÷åñêèõ ïåðåêëþ-
÷åíèé (îòêëþ÷åíèé) îáîðóäîâàíèÿ. Âìåñòå ñ òåì ïðè
íåðàçâèâøåìñÿ ïîæàðå îïåðàòèâíûé ïåðñîíàë ïðè-
íèìàåò ïîñèëüíûå ìåðû ïî åãî òóøåíèþ ïåðâè÷íû-
ìè ñðåäñòâàìè ïîæàðîòóøåíèÿ.

Èññëåäîâàíèÿ äèíàìèêè ðàçâèòèÿ ïîæàðà íà
áëî÷íûé ùèò óïðàâëåíèÿ (ÁÙÓ) 3-ãî ýíåðãîáëîêà
Êîëüñêîé ÀÝÑ â ðàìêàõ ïðîâåäåíèÿ ðàáîò ïî ïîâû-

ÀÝÑ
NPP

Îáúåêòîâîå
ïîäðàçäåëåíèå

ÔÏÑ ÃÏÑ
Fire unit

Îáúåêò çàùèòû ÀÝÑ
The object of NPP protection

Äàòà
Date

Ðàññòîÿíèå îò
Ï× äî ÊÏÏ, êì

Distance
to NPP, km

Âðåìÿ ñëåäî-
âàíèÿ, ìèí

Time to follow,
min

Ñìîëåíñêàÿ
(ÑÀÝÑ)
Smolensk NPP

ÏÑ×-1
Fire-saving
part No. 1

Cêëàä äèçåëüíîãî òîïëèâà
Diesel storage

31.10.2012 0,15 2

Ïîìåùåíèå 220/11
Premise 220/11

22.04.2013 0,15 2

Ïîìåùåíèå 301/1
Premise 301/1

05.03.2014 0,15 2

Êóðñêàÿ
(ÊóÀÝÑ)
Kursk NPP

ÏÑ×-8
Fire-saving
part No. 8

Öåõ ÒÀÈ, ïîìåùåíèå 353
Shop TAI, premise 353

22.01.2013 0,1 5

Ïîìåùåíèå 136/1 ðåàêòîðíîãî öåõà
Premise 136/1 reactor shop

04.04.2014 0,1 5

Ïîìåùåíèå 114/1 ðåàêòîðíîãî öåõà
Premise 114/1 reactor shop

07.04.2014 0,1 5

Ñèëîâàÿ ñáîðêà 17001Í ÊÐÓ 0,4 êÂ,
ïîìåùåíèå 103/1 áëîêà ÂÑÐÎ
Premise 103/1

20.03.2014 0,8 20*

Áåëîÿðñêàÿ
(ÁåëÀÝÑ)
Beloyarsk NPP

ÏÑ×-35
Fire-saving
part No. 35

Êðûøà äåàýðàòîðíîé ýòàæåðêè
ðåàêòîðà ÁÍ-600
Roof of deaerator reactor BN-600

27.06.2013 1 35**

Ðîñòîâñêàÿ
(ÐÑÒÀÝÑ)
Rostov NPP

ÏÑ×-37
Fire-saving
part No. 37

Îòêðûòàÿ ïëîùàäêà ðåñèâåðîâ
âîäîðîäà, àçîòà
Open area of hydrogen and nitrogen tanks

09.02.2015 0,2 16***

Êàëèíèíñêàÿ
(ÊËÍÀÝÑ)
Kalinin NPP

ÏÑ×-8
Fire-saving
part No. 8

Ôàçà Â øóíòèðóþùåãî ðåàêòîðà
Ð-1-750
The B phase of the shunt reactor P-1-750

23.07.2010 0,5 4

* Ñîîáùåíèå î ïîæàðå ïîñòóïèëî â ÏÑ×-8 òîëüêî ÷åðåç 6 ìèí ïîñëå åãî îáíàðóæåíèÿ.
The fire report was received in fire-saving part No. 8 only after 6 minutes after detection.

** Ñîîáùåíèå î ïîæàðå ïîñòóïèëî â ÏÑ×-35 òîëüêî ÷åðåç 25 ìèí ïîñëå åãî îáíàðóæåíèÿ.
The fire report was received in fire-saving part No. 35 only after 25 minutes after detection.

*** Ñîîáùåíèå î ïîæàðå ïîñòóïèëî â ÏÑ×-37 òîëüêî ÷åðåç 7 ìèí ïîñëå åãî îáíàðóæåíèÿ.
The fire report was received in fire-saving part No. 37 only after 7 minutes after detection.

Òàáëèöà 2. Ïðèáûòèå ïîäðàçäåëåíèé ÔÏÑ ÃÏÑ ê ìåñòó âûçîâà

Table 2. Arrival of fire brigade units to the place of call
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øåíèþ ïîæàðíîé áåçîïàñíîñòè ñòàíöèè ïîêàçàë,
÷òî íàèáîëåå âåðîÿòíàÿ ñèòóàöèÿ ðàçâèòèÿ àâàðèè
ïðè âîçíèêíîâåíèè ïîæàðà — ýòî òóøåíèå ïîæàðà
íà íà÷àëüíîé ñòàäèè ïåðñîíàëîì. Ïðè ýòîì, åñëè
ìåðû ïî òóøåíèþ íå ïðèâåëè ê óñïåõó (áîëüøàÿ íà-
÷àëüíàÿ ìîùíîñòü èñòî÷íèêà çàæèãàíèÿ, ðàçâèòèå
ïîæàðà â ïîäïîëüíîì ïðîñòðàíñòâå èëè äðóãîì òðóä-
íîäîñòóïíîì ìåñòå è ò. ä.), äëèòåëüíîå ãîðåíèå äàæå
îäíîãî øêàôà ýëåêòðîòåõíè÷åñêèõ óñòðîéñòâ ïðè-
âîäèò ê ïîòåðå ÁÙÓ. Ïîòåðÿ ÁÙÓ ïðîèñõîäèò â ïåð-
âóþ î÷åðåäü â ðåçóëüòàòå ïîòåðè âèäèìîñòè. Âðåìÿ
ïîòåðè âèäèìîñòè äëÿ çàëà ñîñòàâëÿåò ïðèìåðíî
5 ìèí, à äëÿ çàëüíîãî ïîìåùåíèÿ — äî 10 ìèí ïðè
ïîæàðå â çàùèòîâîì ïðîñòðàíñòâå. Ñâîåâðåìåííîå
ïðèáûòèå è íà÷àëî óñïåøíûõ äåéñòâèé ïîæàðíûõ
ïîäðàçäåëåíèé ïðè äàííûõ ñöåíàðèÿõ ðàçâèòèÿ ïî-
æàðà ìàëîâåðîÿòíû [3].

Òàêèì îáðàçîì, àíàëèç ïðèáûòèÿ ïîäðàçäåëåíèé
ÔÏÑ ïî îõðàíå ÀÝÑ ê ìåñòó âûçîâà ïîêàçàë, ÷òî
äîñòàòî÷íî áîëüøîé âðåìåííîé èíòåðâàë ñëåäîâà-
íèÿ ìîæåò ñòàòü ïðè÷èíîé ðàñïðîñòðàíåíèÿ ïîæà-
ðà ïî òåõíîëîãè÷åñêîìó îáîðóäîâàíèþ è ïîìåùå-
íèÿì ÀÝÑ. Ñëåäîâàòåëüíî, äåæóðíîìó ïåðñîíàëó
íåîáõîäèìî ïðèíÿòü ïîñèëüíûå ìåðû ïî òóøåíèþ
ïîæàðà èìåþùèìèñÿ ïåðâè÷íûìè ñðåäñòâàìè ïî-
æàðîòóøåíèÿ.

Îäíîâðåìåííî ñ òóøåíèåì ïîæàðà íåîáõîäèìî
ïðîâåñòè ýâàêóàöèþ ïåðñîíàëà, íå çàäåéñòâîâàííî-
ãî â âûïîëíåíèè ñïåöèàëüíûõ ðàáîò ïî âûâåäåíèþ
ðåàêòîðíîé óñòàíîâêè â ïîäêðèòè÷íîå ñîñòîÿíèå, èñ-
ïîëüçóÿ ñðåäñòâà çàùèòû îðãàíîâ äûõàíèÿ è çðåíèÿ.

Äî ïðèáûòèÿ ïîäðàçäåëåíèé ÔÏÑ íåîáõîäèìî
ñîáðàòü èíôîðìàöèþ î ïðîèñøåñòâèè è ìàñøòàáàõ
àâàðèè, ïðîâåäÿ ïðåäâàðèòåëüíóþ ðàçâåäêó.

Çàùèòà îïåðàòèâíîãî ïåðñîíàëà ÀÝÑ
â óñëîâèÿõ âîçäåéñòâèÿ ÎÔÏ

Àíàëèç ïîæàðà, ïðîèñøåäøåãî 30 äåêàáðÿ 1978 ã.
íà Áåëîÿðñêîé ÀÝÑ, ïîêàçàë, ÷òî âñå îïåðàöèè îïå-
ðàòèâíîãî ïåðñîíàëà ïî îòêëþ÷åíèþ îáîðóäîâàíèÿ
è ðàñõîëàæèâàíèþ ðåàêòîðîâ ïðîâîäèëèñü â ÷ðåçâû-
÷àéíî ñëîæíûõ óñëîâèÿõ. Èç-çà ïîæàðà è êîðîòêèõ
çàìûêàíèé êàáåëåé âûøëè èç ñòðîÿ øòàòíûå ñèñòå-
ìû êîíòðîëÿ ðåàêòîðíûõ óñòàíîâîê. Ïîìåùåíèÿ îêà-
çàëèñü ñèëüíî çàäûìëåíû, íàáëþäàëàñü áîëüøàÿ
òîêñè÷íîñòü äûìà. Èíæåíåðíî-òåõíè÷åñêèé ïåð-
ñîíàë äåæóðíîé ñìåíû ÀÝÑ íå ìîã íàõîäèòüñÿ íà
ÁÙÓ-2, òàê êàê äûøàòü áåç êèñëîðîäíî-èçîëèðó-
þùåãî ïðîòèâîãàçà (ÊÈÏ) áûëî íåëüçÿ, à øòàòíûå
ïðîòèâîãàçû îêàçàëèñü íåïðèãîäíûìè äëÿ ðàáîòû.
Ïðèõîäèëîñü íàäåâàòü íà èíæåíåðà èëè òåõíèêà ÊÈÏ
è ñî çâåíîì ãàçîäûìîçàùèòíèêîâ ñîïðîâîæäàòü ñïå-
öèàëèñòà äî ÁÙÓ-2 äëÿ ïðîâåäåíèÿ îïåðàöèè ïî
îñòàíîâêå è îõëàæäåíèþ ðåàêòîðà. Â òàêèõ óñëîâè-
ÿõ ìíîãèå ñïåöèàëèñòû ÀÝÑ íå âûäåðæèâàëè íà-

ïðÿæåíèÿ è òåðÿëè ñîçíàíèå. Îñòàíîâêà è îõëàæäå-
íèå ðåàêòîðîâ ïðîâîäèëèñü â ðåæèìå “íåøòàòíîé”
ñèòóàöèè. Ïðè ýòîì 25 ÷åë. èç ÷èñëà ïåðñîíàëà ÀÝÑ
è ïîæàðíûõ ïîëó÷èëè îòðàâëåíèå ïðîäóêòàìè ãî-
ðåíèÿ ðàçëè÷íîé ñòåïåíè òÿæåñòè. Äëÿ ëèêâèäàöèè
ïîæàðà ïîòðåáîâàëîñü 10 ÷ [15].

Â äåæóðíîé ñìåíå ñïåöèàëèñòû èç ÷èñëà îïåðà-
òèâíîãî ïåðñîíàëà ÀÝÑ, çàíèìàþùèå äîëæíîñòè,
âõîäÿùèå â îòäåëüíûé ïåðå÷åíü, äàæå â óñëîâèÿõ íå-
ïðèãîäíîé è (èëè) çàãàçîâàííîé äëÿ äûõàíèÿ ñðåäû
íå ïîêèäàþò ðàáî÷åå ìåñòî (ïîìåùåíèå) è ïðîäîë-
æàþò âûïîëíÿòü òåõíîëîãè÷åñêèå îïåðàöèè ïî âû-
âîäó ðåàêòîðíîé óñòàíîâêè â ïîäêðèòè÷íîå ñîñòîÿ-
íèå. Äàííûé îïåðàòèâíûé ïåðñîíàë äëÿ ðàáîòû â
íåïðèãîäíîé äëÿ äûõàíèÿ ñðåäå îáåñïå÷èâàåòñÿ äû-
õàòåëüíûìè àïïàðàòàìè ñî ñæàòûì âîçäóõîì, õðà-
íÿùèìèñÿ â íåïîñðåäñòâåííîé áëèçîñòè îò ðàáî÷å-
ãî ìåñòà ñïåöèàëèñòà.

Â ïðèëîæåíèè Á È1.3.2.15.1111–2016 “Îðãàíè-
çàöèÿ çàùèòû îïåðàòèâíîãî ïåðñîíàëà àòîìíûõ ñòàí-
öèé ïðè ïîæàðàõ (àâàðèÿõ) â óñëîâèÿõ íåïðèãîäíîé
äëÿ äûõàíèÿ ñðåäû. Èíñòðóêöèÿ” ïðåäñòàâëåí ïåðå-
÷åíü îñíàùåíèÿ îïåðàòèâíîãî ïåðñîíàëà ÀÝÑ äëÿ
ïðîâåäåíèÿ ðàáîò íà áëî÷íûõ è ðåçåðâíûõ ùèòàõ
óïðàâëåíèÿ (òàáë. 3).

Êàê ïîêàçûâàåò ïðàêòèêà ïðèìåíåíèÿ ñðåäñòâ
çàùèòû ÷åëîâåêà îò âîçäåéñòâèÿ ÎÔÏ îïåðàòèâíû-
ìè ïîæàðíî-ñïàñàòåëüíûìè ñëóæáàìè, ïðåäñòàâëåí-
íîå â òàáë. 3 îñíàùåíèå îïåðàòèâíîãî ïåðñîíàëà
ùèòîâ óïðàâëåíèÿ ÀÝÑ íå â ïîëíîé ìåðå ïîçâîëÿåò
îáåñïå÷èòü èõ áåçîïàñíîñòü â ñëó÷àå âîçíèêíîâå-
íèÿ ïîæàðà.

Âîçäåéñòâèå íà ÷åëîâåêà îòêðûòîãî ïëàìåíè, èñêð,
òåïëîâîãî ïîòîêà, ïîâûøåííîé òåìïåðàòóðû îêðó-
æàþùåé ñðåäû ïðè ïîæàðå îáóñëàâëèâàåò íåîáõî-
äèìîñòü ðàçðàáîòêè êîìïëåêñíîé çàùèòû îïåðàòèâ-
íîãî ïåðñîíàëà, ðàáîòàþùåãî â ýòèõ óñëîâèÿõ [16].
Ñðåäñòâà çàùèòû îïåðàòèâíîãî ïåðñîíàëà ÀÝÑ
äîëæíû íå òîëüêî îáåñïå÷èâàòü çàùèòó èõ îò ÎÔÏ,
íî è ó÷èòûâàòü îñîáåííîñòè äîëæíîñòíûõ ëèö, âîç-
ðàñò êîòîðûõ â îòäåëüíûõ ñëó÷àÿõ ìîæåò äîñòèãàòü
60 ëåò è áîëåå.

Äëÿ âûïîëíåíèÿ ñïåöèàëüíûõ ðàáîò â óñëîâèÿõ
ïîæàðà íåîáõîäèìû ñðåäñòâà çàùèòû:
� òåëà ÷åëîâåêà îò âîçäåéñòâèÿ èñêð, îòêðûòîãî

ïëàìåíè (çàùèòíàÿ ïëàù-íàêèäêà, çàùèòíûå êðà-
ãè, çàùèòíàÿ îáóâü, çàùèòíàÿ êàñêà);

� îðãàíîâ äûõàíèÿ è çðåíèÿ (äûõàòåëüíûé àïïà-
ðàò ñî ñæàòûì âîçäóõîì).
Â öåëÿõ îáëåã÷åíèÿ ðàáîòû îïåðàòèâíîãî ïåðñî-

íàëà ÀÝÑ â óñëîâèÿõ ïîæàðà ðàçðàáîòàíà ñïåöè-
àëüíàÿ çàùèòíàÿ íàêèäêà. Ìàòåðèàë íàêèäêè —
òåðìîñòîéêàÿ êðåìíåçåìíàÿ òêàíü, ïðåäíàçíà÷åííàÿ
äëÿ çàùèòû òåëà ÷åëîâåêà îò êðàòêîñðî÷íîãî âîç-
äåéñòâèÿ îòêðûòîãî ïëàìåíè, èñêð è áðûçã ðàñïëàâ-



ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2017 ÒÎÌ 26 ¹ 820

ÁÅÇÎÏÀÑÍÎÑÒÜ ÆÈÇÍÅÄÅßÒÅËÜÍÎÑÒÈ

Âèä îñíàùåíèÿ
Equipment

Êîëè÷åñòâî / Amount

ÁÙÓ
NPP control room

ÐÙÓ
Spare NPP control room

Íîæ (ñ íåáîëüøèì çàêðóãëåííûì ëåçâèåì, ïðèãîäíûé äëÿ ðåçêè îäåæäû
ïîñòðàäàâøèõ), øò.
Knife (with a small rounded blade suitable for cutting clothing affected), units

1 1

Íîæíèöû (ñ íåáîëüøèìè çàêðóãëåííûìè ëåçâèÿìè, ïðèãîäíûå äëÿ ðåçêè
îäåæäû ïîñòðàäàâøèõ), øò.
Scissors (with a small rounded blade suitable for cutting clothing affected), units

1 1

Êàñêè, íà êàæäîå ðàáî÷åå ìåñòî, øò.
Helmets for each workplace, units 1 1

Ôîíàðè ïåðåíîñíûå, øò., íå ìåíåå
Lanterns portable, units, not less than 2 2

Íàëîáíûå ôîíàðè äëÿ âûïîëíåíèÿ ïåðåêëþ÷åíèé ïðè îòñóòñòâèè îñâåùå-
íèÿ, íà êàæäîå ðàáî÷åå ìåñòî, øò.
Headlamps for switching operations in the absence of lighting-for each workplace

1 1

Ñàìîñïàñàòåëè ôèëüòðóþùèå, øò., íå ìåíåå
Self-rescuers, units, not less than 10 5

Ïðîòèâîãàçû ôèëüòðóþùèå (ðåêîìåíäîâàííûå äëÿ ïðèìåíåíèÿ èìåííî
îïåðàòèâíûì ïåðñîíàëîì):
Filter masks (recommended for use operational staff):

ñ ôàìèëèåé, óêàçàííîé íà ïðèêðåïëåííîé òàáëè÷êå, ïîäîãíàííûé
ïî ðàçìåðó ãîëîâû
with the name indicated on the attached plate

Èíäèâèäóàëüíî
Individually –

ðàçíûõ ðàçìåðîâ, øò., íå ìåíåå
different measure, units, not less than – 15

Çàïàñíûå ôèëüòðóþùèå êîðîáêè ïðîòèâîãàçîâ (äëÿ èñïîëüçîâàíèÿ ïðè
èñ÷åðïàíèè ðåñóðñà îñíîâíûõ), øò., íå ìåíåå
Spare filtering boxes for gas masks (for use when the main resource is depleted),
units, not less than

– 15

ÄÀÑÂ äëÿ ïðîôåññèîíàëüíûõ ïîæàðíûõ, íà êàæäîå ðàáî÷åå ìåñòî, øò.
The breathing apparatus with compressed air for professional firemen for each
workplace, units

1 1

Ñðåäñòâà òóøåíèÿ ïîæàðîâ â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè ÏÏÁ-ÀÑ-2011,
â òîì ÷èñëå îãíåòóøèòåëè, øò.:
Extinguishing Media Fire, extinguishers, units:

ÎÕ-2-ÂÑÅ 2 2
ÎÕ-6-ÂÑÅ 1 1

Áîåâàÿ îäåæäà ïîæàðíîãî (2-ãî óðîâíÿ), øò., íå ìåíåå
Special fireman clothes, units, not less than – 2

Ðåñïèðàòîð òèïà ØÁ-1 “Ëåïåñòîê-200”, øò.
Respirator of ShB-1 type “Lepestok-200”, units 200 200

Êëàïàííûé ïðîòèâîàýðîçîëüíûé ôèëüòðóþùèé ðåñïèðàòîð, øò.
Valve anti-aerosol filter respirator, units 10 2

Êîñòþì çàùèòíûé Ë-1, øò.
Protective Suit L-1, units 5 2

Ïåð÷àòêè õ/á, ïàð
Gloves, pair 10 10

Ïåð÷àòêè ðåçèíîâûå (äëÿ çàùèòû îò ðàäèîàêòèâíûõ çàãðÿçíåíèé), ïàð
Rubber gloves (for protection against radioactive contamination), pair 10 10

Áàõèëû, ïàð
Shoe covers, pair 10 2

Ðóêàâèöû áðåçåíòîâûå (äëÿ óïðàâëåíèÿ ãîðÿ÷åé àðìàòóðîé), ïàð
Gauntlet tarpaulin (to control the hot fittings), pair 5 5

Òàáëèöà 3. Ïåðå÷åíü îñíàùåíèÿ îïåðàòèâíîãî ïåðñîíàëà ÁÙÓ è ÐÙÓ

Table 3. List of equipment for operational personnel of NPP management rooms
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ëåííîãî ìåòàëëà (ðèñ. 1). Ïðàêòè÷åñêàÿ àïðîáàöèÿ
çàùèòíîé íàêèäêè ïîêàçàëà ïðîñòîòó è óäîáñòâî åå
èñïîëüçîâàíèÿ â ñðàâíåíèè ñ áîåâîé îäåæäîé ïî-
æàðíîãî. Ïðîâåäåííûå çàìåðû ÷àñòîòû ñåðäå÷íûõ
ñîêðàùåíèé ïîêàçàëè, ÷òî ó÷àñòíèêè èñïûòàíèé â
çàùèòíîé íàêèäêå èñïûòûâàþò ìåíüøåå ôèçèîëî-
ãè÷åñêîå íàïðÿæåíèå (ðèñ. 2).

Ïðîâåäåííûå èñïûòàíèÿ ïîêàçàëè äîñòàòî÷íóþ
ñòåïåíü çàùèòû îïåðàòèâíîãî ïåðñîíàëà ïðè âû-
ïîëíåíèè èìè àâàðèéíûõ òåõíîëîãè÷åñêèõ ïåðå-
êëþ÷åíèé è ïåðâè÷íûõ äåéñòâèé ïî òóøåíèþ ïî-
æàðà (ðèñ. 3).

Êðîìå ñðåäñòâ çàùèòû îò ÎÔÏ, äëÿ ðàáîòû â
óñëîâèÿõ ïîæàðà îïåðàòèâíîìó ïåðñîíàëó ÀÝÑ íå-
îáõîäèìû ñëåäóþùèå òåõíè÷åñêèå ñðåäñòâà:
� ôîíàðü äëÿ îñâåùåíèÿ ìåñòà ðàáîòû;
� òðîñ-ñöåïêà ñ êàðàáèíàìè äëÿ îðãàíèçàöèè ñòðà-

õîâêè ïðè ðàáîòå â çàäûìëåííîé çîíå;
� äèýëåêòðè÷åñêèé êîìïëåêò (êîâðèê, ïåð÷àòêè,

áîòû);
� òîïîð ïîæàðíîãî äëÿ ïðîâåäåíèÿ ñïåöèàëüíûõ

ðàáîò;
� ïðîâîäíîå ïåðåãîâîðíîå óñòðîéñòâî äëÿ îáìåíà

èíôîðìàöèåé ìåæäó îïåðàòèâíûì ïåðñîíàëîì.
Äëÿ ïðîâåäåíèÿ ìåðîïðèÿòèé ïî ýâàêóàöèè ëþ-

äåé è îêàçàíèþ ïåðâîé ïîìîùè ïðè ïîæàðå îïåðàòèâ-
íîìó ïåðñîíàëó íåîáõîäèìû ñëåäóþùèå ñðåäñòâà:
� íàêèäêà îãíåçàùèòíàÿ;
� ñàìîñïàñàòåëü ïðîìûøëåííûé èçîëèðóþùèé;
� ìåäèöèíñêàÿ àïòå÷êà äëÿ ýíåðãîïðåäïðèÿòèé.

Ðèñ. 2. Çàìåð ÷àñòîòû ñåðäå÷íûõ ñîêðàùåíèé ó÷àñòíèêîâ
èñïûòàíèé ïðè âûïîëíåíèè óïðàæíåíèé â ó÷åáíî-òðåíèðî-
âî÷íîì êîìïëåêñå

Fig. 2. Measurement of the heart rate of participants in trials
during the passage of exercises in the training complex

Ðèñ. 3. Ïðîâåäåíèå èñïûòàíèé â ó÷åáíî-òðåíèðîâî÷íûõ êîì-
ïëåêñàõ â óñëîâèÿõ, ïðèáëèæåííûõ ê ðåàëüíûì

Fig. 3. Conducting tests in training complexes in conditions close
to real

Ðèñ. 1. Ñïåöèàëüíàÿ çàùèòíàÿ ïëàù-íàêèäêà
Fig. 1. Special protective cloak
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Çàêëþ÷åíèå

Â ðåçóëüòàòå ïðîâåäåííîãî èññëåäîâàíèÿ äèíà-
ìèêè ðàçâèòèÿ ïîæàðà íà ÀÝÑ âûÿâëåíî, ÷òî îñíîâ-
íûì îïàñíûì ôàêòîðîì ïîæàðà, âëèÿþùèì íà âû-
ïîëíåíèå ðàáîò îïåðàòèâíûì ïåðñîíàëîì ÀÝÑ ïî
âûðàáîòêå ýëåêòðè÷åñêîé ýíåðãèè, ÿâëÿåòñÿ ïîòåðÿ
âèäèìîñòè. Óæå ÷åðåç 30 ñ ñ ìîìåíòà âîçíèêíî-
âåíèÿ ïîæàðà äîëæåí áûòü ýâàêóèðîâàí ïåðñîíàë
ÀÝÑ, íå âûïîëíÿþùèé ñïåöèàëüíûå ðàáîòû ïî
òåõíîëîãè÷åñêèì îòêëþ÷åíèÿì è ïåðåêëþ÷åíèÿì è
âûâåäåíèþ ðåàêòîðíîé óñòàíîâêè â ïîäêðèòè÷íîå
ñîñòîÿíèå. Îäíîâðåìåííî ñ ýâàêóàöèåé ïåðñîíàëà

ÀÝÑ îïåðàòèâíûé ïåðñîíàë äîëæåí ïðèíèìàòü ïî-
ñèëüíûå ìåðû ïî òóøåíèþ ïîæàðà èìåþùèìèñÿ
ñðåäñòâàìè ïîæàðîòóøåíèÿ, îñóùåñòâëÿòü ñáîð èí-
ôîðìàöèè î ïðîèñøåñòâèè è ïåðåäà÷ó åå ïðèáûâ-
øèì ê ìåñòó âûçîâà ïîäðàçäåëåíèÿì ÔÏÑ ïî îõðà-
íå ÀÝÑ. Îáåñïå÷åíèå îïåðàòèâíîãî ïåðñîíàëà ñðåä-
ñòâàìè çàùèòû îò âîçäåéñòâèÿ ÎÔÏ, íåîáõîäèìûìè
òåõíè÷åñêèìè ñðåäñòâàìè äëÿ îêàçàíèÿ ïåðâîé ïî-
ìîùè ïîñòðàäàâøåìó è ïðîâåäåíèÿ ñïåöèàëüíûõ
ðàáîò â óñëîâèÿõ ïîæàðà ïîçâîëèò ïðè óñëîâèè ñî-
îòâåòñòâóþùåé ïîäãîòîâêè âûïîëíèòü óêàçàííûå
çàäà÷è.
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ABSTRACT

Introduction. The analysis of large fires and accidents at nuclear power plants in Russia and
the world testifies to the serious consequences for the population living in the surrounding areas,
as well as the the state in general. Fires are most often arise in the machine rooms, the reactor
compartments, open distribution devices and of the deaerator stacks. The specificity of fires at nuclear
power plants is that they can appear as the initial event for the development of the project, or serious
accident, and subsequent events initiated by the accident.

This study considers the impact of a fire hazards to the operating nuclear power plant personnel
and methods of protection against them in the mode of shift work.

Materials and methods. There are conducted settlement and analytical research of the dynamics
of fires in typical premises, buildings and technological nuclear installations and the analysis of
the reaction fire units on the protection of nuclear power plants to the place of a call (fire).

Theory and calculation. The resulting critical indicators of impact of hazardous fire on human
factors formed the basis for the development of a special set of protective equipment of operating
personnel.

The list of human means of protection includes:
� human body means of protection from exposure to sparks, open flame (the protective cloak,

protective mittens, protective footwear, protective helmet);
� respiratory protection and eye (breathing apparatus with compressed air).

Results. Carried out a series of experiments, using the educational and training complexes
showed acceptable level of protection against fire hazards and convenience of use the special set of
means of protection designed for operating personnel.

Discussion. The degree of protection of workers from the effects of fire hazards during the work in
the initial stage of the fire can be considered acceptable based on use of developed set of means of
protection and an adequate level of preparation.

Conclusions. The study of the dynamics of development of a fire at nuclear power plants revealed
that the main fire hazards affecting the execution of work atomic power plant operational personnel
is the loss of visibility. The staff is not provided protective equipment must immediately leave
the premises. Operational staff provided a special set of protection means can perform the work in
the initial stage of the fire, and as part of a special unit for the prevention of accident, subject to
appropriate training. Operational staff secured by a special set of protection means can perform
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the work in the initial stage of the fire, and as part of a special unit for the prevention of accident,
subject to adequate preparation.

Keywords: fire; nuclear power plant; fire hazards; operational staff nuclear power plants; unbreat-
hable environment; means of protection.
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