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ÈÍÔÎÐÌÀÖÈÎÍÍÀß ÒÅÕÍÎËÎÃÈß ÝÊÑÏÅÐÒÍÎÃÎ
ÎÏÐÎÑÀ ÑÏÅÖÈÀËÈÑÒÎÂ ÍÅÔÒÅÃÀÇÎÂÎÉ ÎÒÐÀÑËÈ ÄËß
ÏÐÅÄÎÒÂÐÀÙÅÍÈß ÏÎÆÀÐÎÂ ÍÀ ÎÁÚÅÊÒÀÕ ÇÀÙÈÒÛ

Ïðîâåäåí îïðîñ ñïåöèàëèñòîâ (ýêñïåðòîâ) ïðîèçâîäñòâåííîãî îáúåêòà. Èçó÷åíû ðåçóëüòàòû
îïðîñà ñïåöèàëèñòîâ. Ïðåäñòàâëåíî îïèñàíèå èíôîðìàöèîííîé òåõíîëîãèè àâòîìàòèçèðîâàí-
íîãî îïðîñà ñïåöèàëèñòîâ, ðàáîòíèêîâ ðàçëè÷íûõ ñïåöèàëüíîñòåé, ðàáîòàþùèõ íà ïîæàðî-
îïàñíûõ ó÷àñòêàõ îáúåêòîâ íåôòåãàçîâîé îòðàñëè. Ïðîâåäåí àíàëèç ïîëó÷åííûõ äàííûõ íà òè-
ïîâîì îáúåêòå õðàíåíèÿ è ïåðåðàáîòêè íåôòåïðîäóêòîâ, âûÿâëåíû èõ çàêîíîìåðíîñòè. Îñó-
ùåñòâëåíà ñòàòèñòè÷åñêàÿ îáðàáîòêà ïîëó÷åííûõ ðåçóëüòàòîâ.
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ïîæàðîîïàñíûå ñèòóàöèè.
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Ââåäåíèå

Íà ìíîãèõ îáúåêòàõ çàùèòû ñóùåñòâóåò îäíà èç íå-

ìàëîâàæíûõ ïðîáëåì — íåäîñòàòîê èëè îòñóòñòâèå

âûñîêîêâàëèôèöèðîâàííûõ ñïåöèàëèñòîâ, èìåþùèõ

ñîîòâåòñòâóþùåå ïðîôåññèîíàëüíîå îáðàçîâàíèå,

çíàíèÿ, îïûò, êîòîðûå ñïîñîáíû ñâîåâðåìåííî ïðåä-

îòâðàòèòü, ñïðîãíîçèðîâàòü ïîæàðîîïàñíóþ ñèòóà-

öèþ, ïðåäëîæèòü íåîáõîäèìûå ìåðû ïî ñíèæåíèþ

ïîæàðíîãî ðèñêà, à òàêæå ìèíèìèçèðîâàòü ïîñëåä-

ñòâèÿ îò ïîæàðà (àâàðèè).

Àíàëèç ðàçáîðà ïîæàðîâ (îïèñàíèå ïîæàðîâ) ïî-

êàçàë, ÷òî ê íàèáîëåå ðàñïðîñòðàíåííûì êàòåãîðè-

ÿì ëèö, âèíîâíûõ â âîçíèêíîâåíèè ïîæàðà, îòíîñÿò-

ñÿ ðàáîòíèêè ðàçëè÷íûõ ñïåöèàëüíîñòåé (19 %),

êîòîðûå íå ÿâëÿþòñÿ ñïåöèàëèñòàìè â îáëàñòè ïî-

æàðíîé áåçîïàñíîñòè. Äëÿ ïîëó÷åíèÿ ìèíèìàëüíîãî

îáúåìà çíàíèé â äàííîé ñôåðå, à òàêæå äëÿ ïîäñêàç-

êè â ðàçëè÷íûõ ñëîæíûõ ñèòóàöèÿõ ýòèì ðàáîòíè-

êàì íåîáõîäèìà ïîìîùü áîëåå îïûòíûõ ñïåöèàëèñ-

òîâ (ýêñïåðòîâ) â äîñòàòî÷íî óçêîé îáëàñòè.

Äëÿ ðåøåíèÿ ïðîáëåì, ñâÿçàííûõ ñ “êàäðîâûì

ãîëîäîì” íà ïîæàðîîïàñíûõ ïðîèçâîäñòâåííûõ îáú-

åêòàõ íåôòåãàçîâîé îòðàñëè, ïðåäëàãàåòñÿ èñïîëü-

çîâàòü èíñòðóìåíò, ïîçâîëÿþùèé íàêàïëèâàòü çíà-

íèÿ, óñâàèâàòü îïûò ñïåöèàëèñòîâ è ýêñïåðòîâ â âèäå

êîìïüþòåðíîé ýêñïåðòíîé ñèñòåìû ïîääåðæêè ïðè-

íÿòèÿ ðåøåíèé [1–8]. Â äàííóþ ïðîãðàììó âõîäèò

áàçà äàííûõ, âêëþ÷àþùàÿ â ñåáÿ ñòàòèñòèêó ïî ïî-

æàðàì íà äàííûõ îáúåêòàõ çàùèòû, èõ îïèñàíèå,

äàííûå îá îòêàçàõ òåõíîëîãè÷åñêîãî îáîðóäîâàíèÿ,

ðåçóëüòàòû îïðîñîâ, à òàêæå áàçó çíàíèé [9–17].

Íàó÷íî-èññëåäîâàòåëüñêîé ãðóïïîé ïðîâîäèëèñü

èññëåäîâàíèÿ â ðàìêàõ âûÿâëåíèÿ çàêîíîìåðíîñòåé

ïðè÷èí ïîæàðîâ — èñòî÷íèêîâ çàæèãàíèÿ, èçäåëèé

è óñòðîéñòâ, îò êîòîðûõ âîçíèêàë ïîæàð [18]. Äëÿ

óñïåøíîãî îïðåäåëåíèÿ ýòèõ çàêîíîìåðíîñòåé ïðî-

àíàëèçèðîâàíû ñòàòèñòè÷åñêèå äàííûå ïî ïîæàðàì,

ïðîèñøåäøèì ñ 2001 ïî 2015 ãã. íà ïðîèçâîäñò-

âåííûõ îáúåêòàõ ñêëàäèðîâàíèÿ íåôòè è íåôòåïðî-

äóêòîâ.
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Ìåòîäèêà îïðîñà
ñïåöèàëèñòîâ-ýêñïåðòîâ

Öåëüþ ýêñïåðòíîãî îöåíèâàíèÿ ÿâëÿëîñü íàïîë-

íåíèå áàçû çíàíèé ðàçðàáàòûâàåìîé êîìïüþòåðíîé

ýêñïåðòíîé ñèñòåìû, ïîçâîëÿþùåé ñïåöèàëèñòàì

ñâîåâðåìåííî ïðèíèìàòü ìåðû ïî ïðåäîòâðàùåíèþ

ïîæàðîâ è ñíèæåíèþ ïîæàðíîé îïàñíîñòè [19].

Â êà÷åñòâå ìîäåðàòîðîâ ýêñïåðòíîãî îöåíèâà-

íèÿ âûñòóïàëè ñïåöèàëèñòû Àêàäåìèè ÃÏÑ Ì×Ñ

Ðîññèè. Â èõ çàäà÷ó âõîäèëî ðàçúÿñíåíèå öåëè è çà-

¹ ï�ï

No.

Âîïðîñ

Question

Âàðèàíòû îòâåòà

Possible answers

1 Ðàññòàâüòå îñíîâíûå èñòî÷íèêè çàæèãà-
íèÿ (èçäåëèå è óñòðîéñòâî), îò êîòîðûõ
íåïîñðåäñòâåííî ìîæåò âîçíèêíóòü ïî-
æàð, ïî ñòåïåíè èõ çíà÷èìîñòè â ïîðÿäêå
óáûâàíèÿ

Arrange the main sources of ignition (pro-
duct and device) from which directly there
can be a fire, in terms of their significance
in descending order

Ëåãêîâîñïëàìåíÿþùàÿñÿ æèäêîñòü (ËÂÆ), ãîðþ÷àÿ æèäêîñòü
(ÃÆ) � Highly flammable liquid, combustible liquid

Ýëåêòðîèíñòðóìåíò � Electric tools

Ãàçîâàÿ óñòàíîâêà, ïðèáîð, ïëèòà � Gas installation, appliance,
cooker

Òåõíîëîãè÷åñêèé àïïàðàò � Technological apparatus

Ãàçîñâàðî÷íûé èíñòðóìåíò � Gas welding tool

2 Ðàññòàâüòå îñíîâíûå ïðè÷èíû ïîæàðîâ,
âîçìîæíûõ íà âàøåì ïðåäïðèÿòèè, ðàñ-
ïîëîæèòå èõ ïî ñòåïåíè èõ çíà÷èìîñòè
â ïîðÿäêå óáûâàíèÿ

Arrange the main causes of fires possible
in your company, arrange them according
to the degree of their importance in de-
scending order

Íàðóøåíèå ïðàâèë ïîæàðíîé áåçîïàñíîñòè (ÏÏÁ) ïðè ïðîâå-
äåíèè ýëåêòðîãàçîñâàðî÷íûõ ðàáîò � Violation of fire safety
rules during welding operations

Íåîñòîðîæíîå îáðàùåíèå ñ îãíåì � Careless handling of fire

Íàðóøåíèå òåõíîëîãè÷åñêîãî ðåãëàìåíòà ïðîöåññà ïðîèçâîäñòâà �
Violation of the technological regulations of the production process

Ðàçðÿä ñòàòè÷åñêîãî ýëåêòðè÷åñòâà � Discharge of static electricity

Íàðóøåíèå ÏÏÁ ïðè ïðîâåäåíèè îãíåâûõ ðàáîò � Violation of
fire safety rules during fire works

3 Ïåðå÷èñëèòå íàèáîëåå ïîæàðîîïàñíûå
ôàêòîðû, õàðàêòåðèçóþùèå òåõíîëîãèþ
õðàíåíèÿ, ïî ñòåïåíè èõ çíà÷èìîñòè â
ïîðÿäêå óáûâàíèÿ

List the most fire hazard factors, characte-
rizing the storage technology, in terms
of their significance in descending order

Ðàçãåðìåòèçàöèÿ � Depressurization

Ïåðåêà÷êà íåôòåïðîäóêòîâ � Pumping of oil products

Ðåìîíò � Repairs

4 Ïåðå÷èñëèòå ãàçîîïàñíûå ðàáîòû íà
âàøåì ïðåäïðèÿòèè, êîòîðûå ÿâëÿþòñÿ
íàèáîëåå ïîæàðîîïàñíûìè, ïî ñòåïåíè
èõ îïàñíîñòè â ïîðÿäêå óáûâàíèÿ

List gas hazardous works in your company,
which are the most fire hazardous, in terms
of their degree of danger in descending
order

Ðàçãåðìåòèçàöèÿ òåõíîëîãè÷åñêîãî îáîðóäîâàíèÿ � Depressuriza-
tion of process equipment

Ðàçãåðìåòèçàöèÿ êîììóíèêàöèé � Depressurization of communi-
cations

Îñìîòð, ÷èñòêà, ðåìîíò � Inspection, cleaning, repair

Âûäåëåíèå â ðàáî÷óþ çîíó âçðûâî- è ïîæàðîîïàñíûõ èëè âðåä-
íûõ ïàðîâ, ãàçîâ è äðóãèõ âåùåñòâ � Allocation into the working
area of explosive and fire hazardous or harmful vapors, gases and
other substances

5 Ïåðå÷èñëèòå ôàêòîðû, êîòîðûå ìîãóò
ïîâëèÿòü íà ïðè÷èíó ïîæàðà, ïî ñòåïå-
íè èõ çíà÷èìîñòè â ïîðÿäêå óáûâàíèÿ

List factors, which can affect the cause fire,
in terms of their significance in descending
order

Íàðóøåíèå ïðàâèë ïîæàðíîé áåçîïàñíîñòè � Violation of fire sa-
fety rules

Íàðóøåíèå ïðàâèë õðàíåíèÿ � Violation of retention rules

Íàðóøåíèå òåõíîëîãè÷åñêîãî ðåãëàìåíòà ïðîöåññà � Violation
of the technological regulations of the process

6 Ïåðå÷èñëèòå ÷åëîâå÷åñêèå ôàêòîðû
(ñî ñòîðîíû ïåðñîíàëà), êîòîðûå ìîãóò
ïîâëèÿòü íà âîçíèêíîâåíèå ïîæàðà,
ïî ñòåïåíè èõ çíà÷èìîñòè

List human factors (from the staff), which
can affect the occurrence of fire in terms
of their significance in descending order

Íåñîáëþäåíèå ïðàâèë òåõíîëîãè÷åñêîãî ðåãëàìåíòà � Non-obser-
vance of the rules of technological regulations

Íåîñòîðîæíîå îáðàùåíèå ñ îãíåì � Careless handling of fire

Ïîäæîã, òåððîðèñòè÷åñêèé àêò � Arson, terrorist act

Òàáëèöà 1. Âîïðîñû, ïðåäñòàâëåííûå íà ýêñïåðòíîå îöåíèâàíèå
Table 1. Questions submitted for expert evaluation
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äà÷ ýêñïåðòíîãî îöåíèâàíèÿ, âîïðîñîâ è âàðèàíòîâ

îòâåòîâ. Ýêñïåðòû ïðîâîäèëè îöåíèâàíèå î÷íî, â ïå-

ðèîä ñ 3 ïî 18 àïðåëÿ 2017 ã., êàæäûé ïî îäíîìó ðàçó.

Â êà÷åñòâå ñïîñîáà ïîëó÷åíèÿ îöåíîê áûë âûáðàí

èçâåñòíûé ìåòîä èíäèâèäóàëüíîãî àíêåòèðîâàíèÿ

ñ èñïîëüçîâàíèåì êîìïüþòåðíîé ïðîãðàììû [20].

Â êà÷åñòâå ñïîñîáà îöåíêè ïîëó÷åííûõ ðåçóëüòà-

òîâ áûë èñïîëüçîâàí ìåòîä ðàíæèðîâàíèÿ. Îöåíè-

âàíèå îñóùåñòâëÿëîñü ñ ïîìîùüþ ðàçðàáîòàííîé

àâòîìàòèçèðîâàííîé èíôîðìàöèîííîé ñèñòåìû [21],

â êîòîðîé ïðåäëàãàëèñü âîïðîñû, ïðåäñòàâëåííûå

â òàáë. 1.

Â êà÷åñòâå ýêñïåðòîâ âûñòóïàëè ñîòðóäíèêè îä-

íîãî èç òèïîâûõ ïðåäïðèÿòèé ñêëàäèðîâàíèÿ íåôòè

è íåôòåïðîäóêòîâ, ñîîòâåòñòâóþùèå ñëåäóþùèì

êàòåãîðèÿì: ðàáîòíèêè ðàçëè÷íûõ ñïåöèàëüíîñòåé

(ïëîòíèêè, ýëåêòðèêè, ýëåêòðî- è ãàçîñâàðùèêè, ñàí-

òåõíèêè, ðåìîíòíèêè) è èíæåíåðíî-òåõíè÷åñêèå

ðàáîòíèêè (ãëàâíûé ìåõàíèê, èíæåíåðû ïðîèçâîä-

ñòâåííî-òåõíè÷åñêîãî îòäåëà, îïåðàòîðû òîâàðà (çà-

ïðàâùèêè)). Âûáîð òàêèõ êàòåãîðèé ðàáîòíèêîâ îá-

óñëîâëåí òåì, ÷òî èõ âèíà â âîçíèêíîâåíèè ïîæàðîâ

â ñîâîêóïíîñòè ñîñòàâëÿåò 28 % (ñîãëàñíî Ôåäå-

ðàëüíîìó áàíêó äàííûõ “Ïîæàðû” çà 2001–2015 ãã.)

[22]. Âñåãî íà ïðåäïðèÿòèè òðóäèòñÿ 17 ÷åë. äàííîé

êàòåãîðèè (ãåíåðàëüíàÿ ñîâîêóïíîñòü). Òàêèì îá-

ðàçîì, ñ ó÷åòîì äîâåðèòåëüíîé âåðîÿòíîñòè 95 %

òðåáóåìûé ðàçìåð âûáîðêè ñîñòàâëÿåò 16 ÷åë.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Ïî ðåçóëüòàòàì àíêåòèðîâàíèÿ ïîëó÷åíû îöåíêè

(â âèäå ðàíæèðîâàíèÿ ïî ñòåïåíè âàæíîñòè) ïî âî-

ïðîñàì, ïðåäñòàâëåííûì â òàáë. 1. Ïåðåä ðàññìîò-

ðåíèåì ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâåäåíà îöåíêà

èõ ñîãëàñîâàííîñòè. Â êà÷åñòâå ìåòîäà îöåíêè áûë

îïðåäåëåí êîýôôèöèåíò êîíêîðäàöèè Êåíäàëëà [23],

ïðèìåíÿåìûé â ñëó÷àå íàëè÷èÿ áîëåå äâóõ âàðèàí-

òîâ îòâåòîâ.

Ïðîöåäóðà îöåíêè ñîãëàñîâàííîñòè ìíåíèé ýêñ-

ïåðòîâ îñóùåñòâëÿëàñü ñëåäóþùèì îáðàçîì. Îïðå-

äåëÿëèñü çíà÷åíèÿ âàðèàíòîâ îòâåòà Ì è êîëè÷å-

ñòâî ýêñïåðòîâ D. Âû÷èñëÿëàñü ñóììa ñðåäíåãî èç

ðàíãîâ (îöåíîê) r ïî êàæäîìó âàðèàíòó îòâåòà m.

Ïîñëå ýòîãî ïîäñ÷èòûâàëñÿ êîýôôèöèåíò êîíêîð-

äàöèè Êåíäàëëà W, êîòîðûé ïîêàçûâàåò ñòåïåíü ñî-

ãëàñîâàííîñòè ìíåíèé ýêñïåðòîâ è âû÷èñëÿåòñÿ ïî

âûðàæåíèþ

W
S

d m m
�

�

12
2 3( )

, (1)

ãäå S r ris

s

d

i

m

� �
�

�
��

�

�
��

��
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2

; (2)

ris — ðàíã, ïðèñâàèâàåìûé s-ì ýêñïåðòîì (s
D)

i-ìó îáúåêòó (i 
M ).

Òàê, W = 0 îçíà÷àåò ïîëíîå îòñóòñòâèå ñîãëàñî-

âàííîñòè â ìíåíèÿõ ýêñïåðòîâ, W = 1 — ïîëíóþ

ñîãëàñîâàííîñòü èõ ìíåíèé. Ãðàíè÷íûì óñëîâèåì

âûñòóïàåò çíà÷åíèå W = 0,5, ò. å. ïðè W > 0,5 âûâî-

äû ýêñïåðòîâ â áîëüøåé ñòåïåíè ñîãëàñîâàíû ìåæäó

ñîáîé, ÷åì íå ñîãëàñîâàíû.

Âûïîëíåíà òàêæå ïðîâåðêà ãèïîòåçû î ñîãëàñèè

ìíåíèé ýêñïåðòîâ, äëÿ ïðèíÿòèÿ êîòîðîé íåîáõî-

äèìûì óñëîâèåì ÿâëÿåòñÿ íåðàâåíñòâî � �2 2� òàáë .

Â ñëó÷àå âûïîëíåíèÿ äàííîãî óñëîâèÿ ñ÷èòàåòñÿ,

÷òî ãèïîòåçà î ñîãëàñèè ýêñïåðòîâ â ðàíæèðîâêàõ

ïðèíèìàåòñÿ.

Â òàáë. 2 ïðåäñòàâëåíû ðåçóëüòàòû îïðåäåëåíèÿ

ñîãëàñîâàííîñòè ìíåíèé ýêñïåðòîâ.

Ðåçóëüòàòû, ïðèâåäåííûå â òàáë. 2, ïîêàçûâàþò,

÷òî ïî êàæäîìó âîïðîñó ìíåíèÿ ýêñïåðòîâ ÿâëÿþò-

ñÿ ñîãëàñîâàííûìè, à ãèïîòåçà î ñîãëàñèè ýêñïåð-

òîâ â ðàíæèðîâêàõ ïðèíèìàåòñÿ.

Ïåðåéäåì ê ðàññìîòðåíèþ ïîëó÷åííûõ â õîäå

îáðàáîòêè äàííûõ ðàíæèðîâîê (ðèñ. 1–6).

Ïî ðåçóëüòàòàì èññëåäîâàíèÿ ýêñïåðòû îïðåäå-

ëèëè, ÷òî íàèáîëåå ðàñïðîñòðàíåííûìè èñòî÷íèêà-

ìè çàæèãàíèÿ (èçäåëèå è óñòðîéñòâî), îò êîòîðûõ

Íîìåð
âîïðîñà
(òàáë. 1)

Question
number
(table 1)

M D r S W �2
�òàáë

2

� table
2

1 5 16 48 1918 0,749 47,95 9,48

2 5 16 48 1826 0,713 45,65 9,48

3 3 16 32 314 0,613 19,63 5,99

4 4 16 40 930 0,726 34,88 7,81

5 3 16 32 326 0,637 20,37 5,99

6 3 16 32 338 0,66 21,13 5,99

Òàáëèöà 2. Ðåçóëüòàòû îïðåäåëåíèÿ ñîãëàñîâàííîñòè ìíå-
íèé ýêñïåðòîâ

Table 2. Results of the consistency of expert opinions

Ðèñ. 1. Ðåçóëüòàòû ðàíæèðîâàíèÿ ïî âîïðîñó ¹ 1

Fig. 1. Results of ranking on issue No. 1



ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 520

ÌÀÒÅÌÀÒÈ×ÅÑÊÎÅ ÌÎÄÅËÈÐÎÂÀÍÈÅ, ×ÈÑËÅÍÍÛÅ ÌÅÒÎÄÛ È ÊÎÌÏËÅÊÑÛ ÏÐÎÃÐÀÌÌ

íåïîñðåäñòâåííî ìîæåò âîçíèêíóòü ïîæàð, ïî ñòå-

ïåíè èõ çíà÷èìîñòè (âåðîÿòíîñòè) â ïîðÿäêå óáû-

âàíèÿ ÿâëÿþòñÿ (ñì. ðèñ. 1): ãàçîñâàðî÷íûé èíñòðó-

ìåíò — ËÂÆ, ÃÆ — ãàçîâàÿ óñòàíîâêà, ïðèáîð,

ïëèòà — ýëåêòðîèíñòðóìåíò — òåõíîëîãè÷åñêèé àï-

ïàðàò.

Ñîãëàñíî ñòàòèñòè÷åñêèì äàííûì ïî ïîæàðàì â

Ðîññèéñêîé Ôåäåðàöèè [22] íàèáîëåå ðàñïðîñòðà-

íåííûìè èñòî÷íèêàìè âîçíèêíîâåíèÿ ïîæàðà ÿâëÿ-

þòñÿ: ËÂÆ, ÃÆ — 34 %; òåõíîëîãè÷åñêèé àïïàðàò

— 6 %; ñèãàðåòà, ñïè÷êè, çàæèãàëêà — 5 %; êàáåëü,

ýëåêòðîïðîâîä — 3 %; àâòîìàòè÷åñêèé âûêëþ÷à-

òåëü — 2 %. Êàê âèäèì, ðåçóëüòàòû îïðîñîâ ñïåöè-

àëèñòîâ íà êîíêðåòíîì îáúåêòå çàùèòû íåçíà÷è-

òåëüíî îòëè÷àþòñÿ îò îôèöèàëüíûõ ñòàòèñòè÷å-

ñêèõ äàííûõ.

Ïî ðåçóëüòàòàì èññëåäîâàíèÿ ýêñïåðòû (ñïåöè-

àëèñòû) óñòàíîâèëè, ÷òî íàèáîëåå ðàñïðîñòðàíåí-

íûìè ïðè÷èíàìè âîçìîæíûõ íà ïðåäïðèÿòèè ïîæà-

ðîâ, ðàñïîëîæåííûìè ïî ñòåïåíè èõ çíà÷èìîñòè,

ÿâëÿþòñÿ (ñì. ðèñ. 2): íàðóøåíèå ïðàâèë ïîæàðíîé

áåçîïàñíîñòè (äàëåå — ÏÏÁ) ïðè ïðîâåäåíèè îãíå-

âûõ ðàáîò — íàðóøåíèå ÏÏÁ ïðè ïðîâåäåíèè ýëåêò-

ðîãàçîñâàðî÷íûõ ðàáîò — íåîñòîðîæíîå îáðàùåíèå

ñ îãíåì — ðàçðÿä ñòàòè÷åñêîãî ýëåêòðè÷åñòâà — íà-

ðóøåíèå òåõíîëîãè÷åñêîãî ïðîöåññà ïðîèçâîäñòâà.

Ñîãëàñíî ñòàòèñòè÷åñêèì äàííûì ïî ïîæàðàì â

Ðîññèéñêîé Ôåäåðàöèè íàèáîëåå ðàñïðîñòðàíåííû-

ìè ïðè÷èíàìè ïîæàðîâ, ïðèìåíèìûìè ê îáúåêòàì

ñêëàäèðîâàíèÿ íåôòè è íåôòåïðîäóêòîâ, ÿâëÿþòñÿ:

íàðóøåíèå ÏÏÁ ïðè ïðîâåäåíèè ýëåêòðîãàçîñâà-

ðî÷íûõ ðàáîò — 21 %; íåîñòîðîæíîå îáðàùåíèå ñ

îãíåì — 16 %; íàðóøåíèå òåõíîëîãè÷åñêîãî ðåãëà-

ìåíòà ïðîöåññà ïðîèçâîäñòâà — 13 %; íàðóøåíèå

ïðàâèë òåõíè÷åñêîé ýêñïëóàòàöèè ýëåêòðîîáîðóäî-

âàíèÿ — 9 %; ðàçðÿä ñòàòè÷åñêîãî ýëåêòðè÷åñòâà —

8 %; íàðóøåíèå ÏÏÁ ïðè ïðîâåäåíèè îãíåâûõ ðàáîò

— 7 %.

Òàêèì îáðàçîì, ñïåöèàëèñòû îáðàùàþò âíèìà-

íèå íà îñîáóþ îïàñíîñòü ïðè ïðîâåäåíèè îãíåâûõ

ðàáîò, ïðè ýòîì êîëè÷åñòâî ïîæàðîâ ïî äàííîé

ïðè÷èíå çà ðàññìàòðèâàåìûé ïåðèîä ÿâëÿåòñÿ ìè-

íèìàëüíûì.

Ïî ðåçóëüòàòàì èññëåäîâàíèÿ ýêñïåðòû îïðåäåëè-

ëè, ÷òî íàèáîëåå ðàñïðîñòðàíåííûìè ïîæàðîîïàñ-

íûìè ôàêòîðàìè, õàðàêòåðèçóþùèìè òåõíîëîãèþ

õðàíåíèÿ, ïî ñòåïåíè èõ çíà÷èìîñòè â ïîðÿäêå óáû-

âàíèÿ ÿâëÿþòñÿ: ðàçãåðìåòèçàöèÿ — ïåðåêà÷êà íåô-

òåïðîäóêòîâ — ðåìîíò (ñì. ðèñ. 3).

Ïî ðåçóëüòàòàì ðàíæèðîâàíèÿ ïî âîïðîñó ¹ 4

ýêñïåðòàìè óñòàíîâëåíû íàèáîëåå ïîæàðîîïàñíûå

ãàçîîïàñíûå ðàáîòû ïî ñòåïåíè èõ îïàñíîñòè â ïî-

ðÿäêå óáûâàíèÿ: âûäåëåíèå ãàçà â ðàáî÷óþ çîíó —

ðàçãåðìåòèçàöèÿ îáîðóäîâàíèÿ — ðàçãåðìåòèçàöèÿ

êîììóíèêàöèé — îñìîòð, ÷èñòêà, ðåìîíò.

Ïî ðåçóëüòàòàì èññëåäîâàíèÿ ýêñïåðòû îïðåäå-

ëèëè, ÷òî íàèáîëåå ðàñïðîñòðàíåííûìè ôàêòîðàìè,

êîòîðûå ìîãóò ïîâëèÿòü íà ïðè÷èíó ïîæàðà, ïî ñòå-

Ðèñ. 2. Ðåçóëüòàòû ðàíæèðîâàíèÿ ïî âîïðîñó ¹ 2

Fig. 2. Results of ranking on issue No. 2

Ðèñ. 3. Ðåçóëüòàòû ðàíæèðîâàíèÿ ïî âîïðîñó ¹ 3

Fig. 3. Results of ranking on issue No. 3

Ðèñ. 4. Ðåçóëüòàòû ðàíæèðîâàíèÿ ïî âîïðîñó ¹ 4

Fig. 4. Results of ranking on issue No. 4
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ïåíè èõ çíà÷èìîñòè â ïîðÿäêå óáûâàíèÿ ÿâëÿþòñÿ:

íàðóøåíèå ÏÏÁ — íàðóøåíèå ïðàâèë õðàíåíèÿ —

íàðóøåíèå òåõíîëîãè÷åñêîãî ðåãëàìåíòà ïðîöåññà.

Ïî ðåçóëüòàòàì èññëåäîâàíèÿ óñòàíîâëåíî, ÷òî

íàèáîëåå ðàñïðîñòðàíåííûìè ÷åëîâå÷åñêèìè ôàê-

òîðàìè, êîòîðûå ìîãóò ïîâëèÿòü íà âîçíèêíîâåíèå

ïîæàðà, ïî ñòåïåíè èõ çíà÷èìîñòè ÿâëÿþòñÿ: ïîäæîã,

òåððîðèñòè÷åñêèé àêò — íåîñòîðîæíîå îáðàùåíèå

ñ îãíåì — íåñîáëþäåíèå ïðàâèë òåõíîëîãè÷åñêîãî

ðåãëàìåíòà.

Ïî çàâåðøåíèè îïðîñà ñïåöèàëèñòîâ âñå îòâåòû

ñîõðàíÿþòñÿ è ïîìåùàþòñÿ â áàçó äàííûõ êîìïüþ-

òåðíîé ïðîãðàììû. Îïåðàòîð (ïîëüçîâàòåëü) ïðî-

ãðàììû èçâëåêàåò èíòåðåñóþùèå åãî äàííûå è ïðî-

âîäèò ñîáñòâåííûé àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ.

Ðåçóëüòàòû îïðîñà ïîçâîëÿþò ñôîðìèðîâàòü è

âûÿâèòü çàêîíîìåðíîñòè, îïðåäåëèòü ñëàáûå ìåñòà

â ñèñòåìå îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè, â îò-

íîøåíèè êîòîðûõ òðåáóåòñÿ ïðèìåíèòü ïåðâîî÷å-

ðåäíûå ìåðîïðèÿòèÿ, íàïðàâëåííûå íà âîññòàíîâ-

ëåíèå (ïîääåðæàíèå) ïîæàðîáåçîïàñíîãî ñîñòîÿíèÿ

êîíêðåòíîãî îáúåêòà çàùèòû.

Çàêëþ÷åíèå

Ïîëó÷åííûå ïðè îïðîñå ñïåöèàëèñòîâ-ýêñïåð-

òîâ äàííûå ïîçâîëÿþò ñôîðìèðîâàòü áàçó äàííûõ

ýêñïåðòíîé ñèñòåìû ïîääåðæêè ïðèíÿòèÿ ðåøåíèé

äëÿ ïðåäîòâðàùåíèÿ ïîæàðîâ íà îáúåêòàõ íåôòåãà-

çîâîé îòðàñëè. Ëîãè÷åñêèå ñâÿçè âîïðîñîâ è îòâå-

òîâ ìîæíî îáîáùèòü è âûÿâèòü îïðåäåëåííûå çàêî-

íîìåðíîñòè, êîòîðûå íåîáõîäèìî èäåíòèôèöèðî-

âàòü êàê ïîëó÷åííûå çíàíèÿ [24].

Ïðè ïîëíîì íàñûùåíèè áàçû çíàíèé îæèäàåò-

ñÿ, ÷òî äàííàÿ êîìïüþòåðíàÿ ýêñïåðòíàÿ ñèñòåìà

ïîçâîëèò ïîëüçîâàòåëþ ïðàâèëüíî è ñâîåâðåìåííî

èäåíòèôèöèðîâàòü ïîæàðîîïàñíóþ ñèòóàöèþ íà îá-

ñëóæèâàåìîì îáúåêòå çàùèòû, ïîëó÷èòü íåîáõîäè-

ìóþ èíôîðìàöèîííî-àíàëèòè÷åñêóþ ïîääåðæêó äëÿ

èõ ïðåäîòâðàùåíèÿ.

Íà çàâåðøàþùåé ñòàäèè èññëåäîâàíèÿ ïëàíè-

ðóåòñÿ äàëüíåéøàÿ àïðîáàöèÿ ðàçðàáîòàííîé èí-

ôîðìàöèîííîé òåõíîëîãèè íà îáúåêòàõ íåôòåãàçî-

âîé îòðàñëè. Ïî èõ ðåçóëüòàòàì áóäåò ïðîâåäåíî

îáîáùåíèå ðàçðàáîòàííûõ ìîäåëåé è àëãîðèòìîâ

óïðàâëåíèÿ ïîæàðíîé áåçîïàñíîñòüþ íà ïðîèçâîä-

ñòâåííûõ îáúåêòàõ íåôòåãàçîâîé îòðàñëè ñ èñïîëü-

çîâàíèåì êîìïüþòåðíûõ ýêñïåðòíûõ ñèñòåì.

Ðèñ. 5. Ðåçóëüòàòû ðàíæèðîâàíèÿ ïî âîïðîñó ¹ 5

Fig. 5. Results of ranking on issue No. 5

Ðèñ. 6. Ðåçóëüòàòû ðàíæèðîâàíèÿ ïî âîïðîñó ¹ 6

Fig. 6. Results of ranking on issue No. 6
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ABSTRACT

Introduction. At many protection facilities one of the most important problems is the lack or absence

of highly qualified specialists with the appropriate professional education, knowledge and experience

that can prevent in a timely manner, predict the fire hazard situation, suggest the necessary measures

to reduce fire risk, and minimize the consequences from a fire.

Studies were carried out in the framework of the identification of the causes of ignition sources,

products and devices that caused a fire. To determine these regularities, an analysis of statistical data

on fires that occurred between 2001 and 2015 was carried out at production facilities for storing oil

and oil products.

Methods. The expert’s goal was to fill the knowledge base of the developed computer expert

system, which allows specialists to take timely measures to prevent fires and reduce fire danger.

As moderators of expert appraisal, experts of State Fire Service Academy of Emercom of Russia

acted. Their task was to clarify the purpose, tasks of expert evaluation, questions and answers.

As experts, employees of one of the typical oil and petroleum product storage facilities, corres-

ponding to the following categories: workers of various specialties (carpenters, electricians, electric

and gas welders, plumbers, repairmen) and engineers and technicians (chief mechanic, engineers of

the production and technical department, the goods operator (refuellers)).

Results and discussion. The data obtained as a result of the survey allows us to identify patterns,

identify weaknesses in the fire safety system for which priority actions are required, and also to create

a database of expert decision support systems. Logical links between questions and answers can be

generalized and identified certain regularities that need to be identified as acquired knowledge.

Conclusions. With full knowledge base saturation, this expert system will allow the user to cor-

rectly and timely identify a fire hazard situation on the protected object, receive the necessary in-

formation and analytical support to prevent them.

Keywords: computer expert system; interview; oil and gas industry; knowledge base; fire-hazardous

situations.
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