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Т
ðàíñïîðòèðîâàíèå íåôòè è ãàçà ÿâëÿåòñÿ îäíîé èç
îñíîâíûõ òåõíîëîãè÷åñêèõ îïåðàöèé â íåôòåãàçî-
âîé îòðàñëè. Ïîñêîëüêó ïåðåìåùåíèå áîëüøèõ

îáúåìîâ âçðûâîîïàñíûõ âåùåñòâ ñîïðÿæåíî ñ âûñîêîé
âåðîÿòíîñòüþ âîçíèêíîâåíèÿ àâàðèé, òî îáåñïå÷åíèå
áåçîïàñíîé ýêñïëóàòàöèè òàêèõ îáúåêòîâ èìååò ïåðâî-
ñòåïåííîå çíà÷åíèå. Ñîãëàñíî òðåáîâàíèÿì ÔÇ-116 [1]
ýêñïëóàòàöèÿ îïàñíûõ ïðîèçâîäñòâåííûõ îáúåêòîâ ìà-
ãèñòðàëüíûõ òðóáîïðîâîäîâ äîïóñêàåòñÿ òîëüêî ïîñëå
ïðîâåäåíèÿ ýêñïåðòèçû ïðîìûøëåííîé áåçîïàñíîñòè.
Èìåííî ïîýòîìó ýêñïåðòèçà ïðîìûøëåííîé áåçîïàñíî-
ñòè ïðåäñòàâëÿåò ñîáîé îñíîâíîé ìåõàíèçì îöåíêè ñîîò-
âåòñòâèÿ îáúåêòîâ ìàãèñòðàëüíûõ òðóáîïðîâîäîâ òðåáî-
âàíèÿì çàêîíîäàòåëüñòâà â îáëàñòè ïðîìûøëåííîé áåç-
îïàñíîñòè.

Íà íà÷àëüíîì ýòàïå ïðîâåäåíèÿ ýêñïåðòèçû ïðî-

ìûøëåííîé áåçîïàñíîñòè ïðîâîäèòñÿ äåòàëüíîå îçíà-
êîìëåíèå ñ äîêóìåíòàöèåé íà òðóáîïðîâîä, ïî ðåçóëüòà-
òàì àíàëèçà êîòîðîé îïðåäåëÿþò ñëåäóþùèå õàðàêòåðè-
ñòèêè:

◆ Ãîä ââåäåíèÿ â ýêñïëóàòàöèþ. Ñðîê ýêñïëóàòà-
öèè;

◆ Ðàáî÷èå ïàðàìåòðû òðóáîïðîâîäà;
◆ Ìàòåðèàë, èç êîòîðîãî èçãîòîâëåí òðóáîïðîâîä;
◆ Ïðîòÿæåííîñòü è äèàìåòð âñåõ ó÷àñòêîâ ìàãèñò-

ðàëüíîãî òðóáîïðîâîäà;
◆ Äàííûå î ðàíåå ïðîâåäåííûõ ðåìîíòíûõ ðàáî-

òàõ;
◆ Äàííûå î ðàíåå ïðîâåäåííûõ ýêñïåðòèçàõ ïðî-

ìûøëåííîé áåçîïàñíîñòè è äðóãèå.
Ïîëó÷åííàÿ èíôîðìàöèÿ ñðàâíèâàåòñÿ ñ ôàêòè÷åñ-

êèì ñîñòîÿíèåì îáúåêòà ýêñïåðòèçû.
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Annotation
Transportation of oil and gas is one of the main technological operations

in the oil and gas industry. Since the transportation of large volumes of haz-
ardous substances associated with a high probability of an accident, the safe
operation of such facilities is paramount. Examination of industrial safety is
the main mechanism of conformity assessment of trunk pipelines with legal
requirements in the field of industrial safety. This article is devoted to the
examination of industrial safety of pipelines. Some aspects of the examina-
tion of industrial safety of pipelines were analyzed. It should be noted that
ensuring the safe operation of pipelines has a direct relationship with the
expertise of industrial safety and the quality of its execution. It is assumed
that the requirements for its implementation will be significantly tightened,
which will achieve a high level of safety and reduce the number of accidents
occurring.
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Àííîòàöèÿ
Òðàíñïîðòèðîâàíèå íåôòè è ãàçà ÿâëÿåòñÿ îäíîé èç îñíîâíûõ òåõíî-
ëîãè÷åñêèõ îïåðàöèé â íåôòåãàçîâîé îòðàñëè. Ïîñêîëüêó ïåðåìåùå-
íèå áîëüøèõ îáúåìîâ âçðûâîîïàñíûõ âåùåñòâ ñîïðÿæåíî ñ âûñîêîé
âåðîÿòíîñòüþ âîçíèêíîâåíèÿ àâàðèé, òî îáåñïå÷åíèå áåçîïàñíîé ýêñ-
ïëóàòàöèè òàêèõ îáúåêòîâ èìååò ïåðâîñòåïåííîå çíà÷åíèå. Ýêñïåðòè-
çà ïðîìûøëåííîé áåçîïàñíîñòè ïðåäñòàâëÿåò ñîáîé îñíîâíîé ìåõà-
íèçì îöåíêè ñîîòâåòñòâèÿ îáúåêòîâ ìàãèñòðàëüíûõ òðóáîïðîâîäîâ
òðåáîâàíèÿì çàêîíîäàòåëüñòâà â îáëàñòè ïðîìûøëåííîé áåçîïàñíî-
ñòè. Äàííàÿ ñòàòüÿ ïîñâÿùåíà âîïðîñó ýêñïåðòèçû ïðîìûøëåííîé
áåçîïàñíîñòè ìàãèñòðàëüíûõ òðóáîïðîâîäîâ. Ïðîàíàëèçèðîâàíû íå-
êîòîðûå àñïåêòû ïðîâåäåíèÿ ýêñïåðòèçû ïðîìûøëåííîé áåçîïàñíîñ-
òè ìàãèñòðàëüíûõ òðóáîïðîâîäîâ.Ñòîèò îòìåòèòü, ÷òî îáåñïå÷åíèå
áåçîïàñíîé ýêñïëóàòàöèè ìàãèñòðàëüíûõ òðóáîïðîâîäîâ èìååò íåïî-
ñðåäñòâåííóþ ñâÿçü ñ ýêñïåðòèçîé ïðîìûøëåííîé áåçîïàñíîñòè è êà-
÷åñòâîì åå ïðîâåäåíèÿ. Ïðåäïîëàãàåòñÿ, ÷òî òðåáîâàíèÿ ê åå ïðîâåäå-
íèþ áóäóò ñóùåñòâåííî óæåñòî÷àòüñÿ, ÷òî ïîçâîëèò äîñòèãíóòü áîëåå
âûñîêîãî óðîâíÿ ïðîìûøëåííîé áåçîïàñíîñòè è ñíèçèòü êîëè÷åñòâî
âîçíèêàþùèõ àâàðèé.
Êëþ÷åâûå ñëîâà:
Ýêñïåðòèçà, òðóáîïðîâîäû, ïðîìûøëåííàÿ áåçîïàñíîñòü.
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Ýêñïåðòèçà ïðîìûøëåííîé áåçîïàñíîñòè îñíîâûâà-
åòñÿ íà ðåçóëüòàòàõ îöåíêè òåõíè÷åñêîãî ñîñòîÿíèÿ ìà-
ãèñòðàëüíûõ òðóáîïðîâîäîâ, êîòîðàÿ ðåàëèçóåòñÿ çà ñ÷åò
èñïîëüçîâàíèÿ òåõíè÷åñêîãî äèàãíîñòèðîâàíèÿ[2, 3].
Ïðîâåäåíèå òåõíè÷åñêîãî äèàãíîñòèðîâàíèÿ îïàñíûõ
ïðîèçâîäñòâåííûõ îáúåêòîâ ìàãèñòðàëüíûõ òðóáîïðîâî-
äîâ âêëþ÷àåò ñëåäóþùèå âèäû ðàáîò:

◆ Âíóòðèòðóáíûé êîíòðîëü ñîñòîÿíèÿ òðóáîïðîâî-
äîâ. Ïðîâåäåíèå âíóòðèòðóáíîé äèàãíîñòèêè òàêèõ îáú-
åêòîâ ðåàëèçóåòñÿ ïðè èñïîëüçîâàíèè ïåðåäâèæíûõ äå-
ôåêòîñêîïîâ, êîòîðûå äâèæóòñÿ âíóòðè òðóáû ïîä äåé-
ñòâèåì íàïîðà ïåðåêà÷èâàåìîé ñðåäû (ãàç, íåôòü, íåô-
òåïðîäóêòû). Äëÿ êîíòðîëÿ ñîñòîÿíèÿ òðóáîïðîâîäà ÷àñòî
èñïîëüçóþò óëüòðàçâóêîâóþ è ìàãíèòíóþ äåôåêòîñêî-
ïèþ. Ðàñïîëîæåííûå ïî ïåðèìåòðó äàò÷èêè ïîëíîñòüþ
ïåðåêðûâàþò âåñü äèàìåòð òðóáû, îáåñïå÷èâàÿ áîëåå
ïîëíûé êîíòðîëü.  Îäíîé èç ïðîáëåì äàííîãî âèäà äèà-
ãíîñòèðîâàíèÿ ÿâëÿåòñÿ îáåñïå÷åíèå îïòèìàëüíîãî ñêî-
ðîñòíîãî ðåæèìà, êîòîðûé äîëæåí èñïîëüçîâàòüñÿ äëÿ
ïðîâåäåíèÿ êà÷åñòâåííîé äèàãíîñòèêè. Íåëüçÿ íå îòìå-
òèòü íåäîñòàòîê, êîòîðûé çàêëþ÷àåòñÿ â íåäîñòàòî÷íîì
îòðàæåíèè ñïîñîáà ïðîâåäåíèÿ âíóòðèòðóáíîé äèàãíîñ-
òèêè ìàãèñòðàëüíûõ òðóáîïðîâîäîâ â íîðìàòèâíî-òåõíè-
÷åñêîé äîêóìåíòàöèè. Òî÷íåå ñêàçàòü, ïðîâåäåíèå òàêîé
äèàãíîñòèêè ïðàêòè÷åñêè íå îòðàæåíî â íîðìàòèâíûõ
äîêóìåíòàõ. 

◆ Âíåøíèé íåðàçðóøàþùèé êîíòðîëü ñîñòîÿíèÿ
òðóáîïðîâîäîâ. Âíåøíèé êîíòðîëü ïðîèçâîäèòñÿ ñ èñ-
ïîëüçîâàíèåì øèðîêîãî íàáîðà ìåòîäîâ, êîòîðûå ïî-
çâîëÿþò ýôôåêòèâíî îïðåäåëèòü ñîñòîÿíèå ìåòàëëà è
ñâàðíûõ ñîåäèíåíèé. Ïðèìåíÿþò  ñëåäóþùèå îñíîâíûå
ìåòîäû:

- Âèçóàëüíûé è èíñòðóìåíòàëüíûé êîíòðîëü. Ïî
äàííûì ýòîãî ìåòîäà îïðåäåëÿþò âíåøíèå äåôåêòû òðó-
áîïðîâîäà, à òàêæå íàëè÷èå äåôîðìàöèé òðóáîïðîâîäà.
Îñîáîå âíèìàíèå îáðàùàþò íà ìåñòà íàðóøåíèé ïîêðû-
òèÿ òðóáîïðîâîäà, ÷òî ìîæåò óñèëèâàòü äåéñòâèå êîððî-
çèè;

- Êàïèëëÿðíàÿ äåôåêòîñêîïèÿ. Ìåòîä èñïîëüçó-
åòñÿ äëÿ îïðåäåëåíèÿ äåôåêòîâ, êîòîðûå íåâîçìîæíî
îöåíèòü âèçóàëüíî. Ìåòîä ïîçâîëÿåò õîðîøî èäåíòèôè-
öèðîâàòü òðåùèíû, íåñïëîøíîñòè, êîòîðûå íàõîäÿòñÿ íà
ïîâåðõíîñòè òðóáîïðîâîäà;

- Óëüòðàçâóêîâàÿ òîëùèíîìåòðèÿ. Ñ ïîìîùüþ
äàííîãî ìåòîäà êîíòðîëèðóåòñÿ òîëùèíà ìåòàëëà, êîòî-
ðàÿ âïîñëåäñòâèè ñðàâíèâàåòñÿ ñ íîðìàòèâíûì çíà÷å-
íèåì. Ìåñòà ñíèæåíèÿ òîëùèíû ìåòàëëà äàþò èíôîðìà-
öèþ î íàëè÷èè â äàííûõ îáëàñòÿõ êîððîçèîííî-ýðîçèîí-
íîãî èçíîñà, êîòîðûé ñîñòàâëÿåò áîëüøóþ äîëþ ñðåäè
ïðè÷èí àâàðèé ïîäîáíîãî ðîäà îáúåêòîâ;

- Óëüòðàçâóêîâàÿ äåôåêòîñêîïèÿ. Ìåòîä èñ-
ïîëüçóåòñÿ äëÿ èäåíòèôèêàöèè ðÿäà âíóòðåííèõ äåôåê-
òîâ, òàêèõ êàê òðåùèíû, ïîðû è äðóãèå. Ñîâðåìåííûå äå-
ôåêòîñêîïû ñíàáæåíû ñèñòåìîé ïåðåäâèæåíèÿ ïî ïî-
âåðõíîñòè òðóáîïðîâîäà, ÷òî ïîçâîëÿåò ïðîâîäèòü äå-
ôåêòîñêîïèþ äîñòàòî÷íî áûñòðî;

- Âèõðåòîêîâàÿ äåôåêòîñêîïèÿ. Â áîëüøèíñòâå
ñâîåì ìåòîä èñïîëüçóåòñÿ äëÿ èäåíòèôèêàöèè äåôåêòîâ
ñâàðíûõ ñîåäèíåíèé. Ñîâðåìåííûå äåôåêòîñêîïû òàêæå
ñíàáæåíû ñèñòåìîé ïðîâåäåíèÿ êðóãîâîãî âèõðåòîêîâî-
ãî êîíòðîëÿ ïî ïîâåðõíîñòè ñâàðíîãî ñîåäèíåíèÿ;

◆ Êîíòðîëü ñîñòîÿíèÿ èçîëÿöèîííûõ ïîêðûòèé.
Ïðîâåäåíèå êîíòðîëÿ ðåàëèçóåòñÿ çà ñ÷åò èçìåðåíèÿ ðÿ-
äà ýëåêòðîôèçè÷åñêèõ õàðàêòåðèñòèê èçîëÿöèè òðóáîï-
ðîâîäîâ, òàêèõ êàê ïåðåõîäíîå ñîïðîòèâëåíèå èëè ñîïðî-
òèâëåíèå èçîëÿöèè. 

Ïî ðåçóëüòàòàì ïðîâåäåíèÿ òåõíè÷åñêîãî äèàãíîñòè-
ðîâàíèÿ îïðåäåëÿþò îñòàòî÷íûé ðåñóðñ òðóáîïðîâîäîâ
ïðè èñïîëüçîâàíèè îïðåäåëåííûõ ïàðàìåòðîâ èõ ýêñïëó-
àòàöèè. Âñå âûøåïåðå÷èñëåííûå ðåçóëüòàòû ó÷èòûâàþò-
ñÿ ïðè ñîñòàâëåíèè çàêëþ÷åíèÿ ýêñïåðòèçû ïðîìûø-
ëåííîé áåçîïàñíîñòè, êîòîðîå äàåò çàêëþ÷åíèå îòíîñè-
òåëüíî âîçìîæíîñòè ýêñïëóàòàöèè îïàñíûõ ïðîèçâîä-
ñòâåííûõ îáúåêòîâ ìàãèñòðàëüíûõ òðóáîïðîâîäîâ. Òàêèì
îáðàçîì, ýêñïåðòèçà ïðîìûøëåííîé áåçîïàñíîñòè ÿâëÿ-
åòñÿ îäíèì èç ñàìûõ äåéñòâåííûõ ìåðîïðèÿòèé ïî îáåñ-
ïå÷åíèþ ïðîìûøëåííîé áåçîïàñíîñòè îïàñíûõ ïðîèç-
âîäñòâåííûõ îáúåêòîâ ìàãèñòðàëüíûõ òðóáîïðîâîäîâ.

Ðåçþìèðóÿ âûøåñêàçàííîå, ñòîèò îòìåòèòü, ÷òî
îáåñïå÷åíèå áåçîïàñíîé ýêñïëóàòàöèè ìàãèñòðàëüíûõ
òðóáîïðîâîäîâ èìååò íåïîñðåäñòâåííóþ ñâÿçü ñ ýêñïåð-
òèçîé ïðîìûøëåííîé áåçîïàñíîñòè è êà÷åñòâîì åå ïðî-
âåäåíèÿ. Ïðåäïîëàãàåòñÿ, ÷òî òðåáîâàíèÿ ê åå ïðîâåäå-
íèþ áóäóò ñóùåñòâåííî óæåñòî÷àòüñÿ, ÷òî ïîçâîëèò äî-
ñòèãíóòü áîëåå âûñîêîãî óðîâíÿ ïðîìûøëåííîé áåçîïàñ-
íîñòè è ñíèçèòü ÷èñëî âîçíèêàþùèõ àâàðèé.
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