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О
áåñïå÷åíèå ïðîìûøëåííîé áåçîïàñíîñòè îïàñ-
íûõ ïðîèçâîäñòâåííûõ îáúåêòîâ ïðåäñòàâëÿåò
ñîáîé âàæíóþ çàäà÷ó, êîòîðàÿ ðåãëàìåíòèðóåòñÿ

íà çàêîíîäàòåëüíîì óðîâíå îñíîâíûì  çàêîíîì ÔÇ-116
[1].Â ÷èñëî  òàêèõ îáúåêòîâ âõîäÿò îïàñíûå ïðîèçâîä-
ñòâåííûå îáúåêòû, íà êîòîðûõ ýêñïëóàòèðóþòñÿ ïîäçåì-
íûå ãàçîïðîâîäû.Êîíòðîëü ñîñòîÿíèÿ èçîëÿöèè ïîäçåì-
íûõ òðóáîïðîâîäîâ ÿâëÿåòñÿ îäíèì èç ãëàâíûõ ìåðîïðè-
ÿòèé ïî çàùèòå îò êîððîçèè. 

Ïðîâåäåíèå ìåðîïðèÿòèé ïî àíòèêîððîçèîííîé çà-
ùèòå ïîäçåìíûõ ãàçîïðîâîäîâ èìååò ðÿä ïðåèìóùåñòâ:

◆ çíà÷èòåëüíîå ïîâûøåíèå áåçîïàñíîñòè èõ ýêñ-
ïëóàòàöèè;

◆ ñíèæåíèå ðàñõîäîâ íà ïðîâåäåíèå ðàáîò ïî
ýëåêòðîõèìè÷åñêîé çàùèòå;

◆ ëîêàëèçóåò âîçìîæíîñòè ïîïàäàíèÿ ïðîäóêòîâ
òðàíñïîðòèðîâêè â ïî÷âó;

◆ ïîçâîëÿåò ñíèçèòü âåðîÿòíîñòü âîçíèêíîâåíèÿ
ðåìîíòíûõ ðàáîò, ñíèæàåò âðåìÿ ïðîñòîåâ ãàçîïðîâîäà.
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Annotation
Providing the industrial safety of hazardous production facilities is an

important task, which is regulated at the legislative level. Some of these
objects includes hazardous production facilities, which are operated under-
ground pipelines. Insulation monitoring of underground pipelines is one of
the main measures to protect against corrosion. This article is devoted to
assessing the state of the underground pipeline insulation with megger. The
main features of the control of isolation of underground pipeline were ana-
lyzed. In summary, it should be noted that the assessment of the state of
insulation of underground pipeline by measuring the resistance Megger is
an important aspect of industrial safety of hazardous production facilities.
The development of new technologies to enhance the control of isolation is
an important task that requires an immediate solution.
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Àííîòàöèÿ
Îáåñïå÷åíèå ïðîìûøëåííîé áåçîïàñíîñòè îïàñíûõ ïðîèçâîäñòâåí-
íûõ îáúåêòîâ ïðåäñòàâëÿåò ñîáîé âàæíóþ çàäà÷ó, êîòîðàÿ ðåãëàìåí-
òèðóåòñÿ íà çàêîíîäàòåëüíîì óðîâíå.Â ÷èñëî  òàêèõ îáúåêòîâ âõîäÿò
îïàñíûå ïðîèçâîäñòâåííûå îáúåêòû, íà êîòîðûõ ýêñïëóàòèðóþòñÿ
ïîäçåìíûå ãàçîïðîâîäû.Êîíòðîëü ñîñòîÿíèÿ èçîëÿöèè ïîäçåìíûõ
òðóáîïðîâîäîâ ÿâëÿåòñÿ îäíèì èç ãëàâíûõ ìåðîïðèÿòèé ïî çàùèòå îò
êîððîçèè. Äàííàÿ ñòàòüÿ ïîñâÿùåíà îöåíêå ñîñòîÿíèÿ èçîëÿöèè ïîä-
çåìíîãî ãàçîïðîâîäà ñ èñïîëüçîâàíèåì ìåãàîììåòðà. Ïðîàíàëèçèðî-
âàíû îñíîâíûå îñîáåííîñòè êîíòðîëÿ èçîëÿöèè ïîäçåìíîãî ãàçîïðî-
âîäà. Ðåçþìèðóÿ âûøåñêàçàííîå, ñòîèò îòìåòèòü, ÷òî ïðîâåäåíèå
îöåíêè ñîñòîÿíèÿ èçîëÿöèè ïîäçåìíîãî ãàçîïðîâîäà ñ ïîìîùüþ èç-
ìåðåíèÿ ñîïðîòèâëåíèÿ ìåãàîììåòðîì, ÿâëÿåòñÿ âàæíûì àñïåêòîì
îáåñïå÷åíèÿ ïðîìûøëåííîé áåçîïàñíîñòè îïàñíûõ ïðîèçâîäñòâåí-
íûõ îáúåêòîâ.Ðàçðàáîòêà íîâûõ òåõíîëîãèé ñîâåðøåíñòâîâàíèÿ êîíò-
ðîëÿ èçîëÿöèè ïðåäñòàâëÿåò ñîáîé âàæíóþ çàäà÷ó, òðåáóþùóþ íåçà-
ìåäëèòåëüíîãî ðåøåíèÿ.
Êëþ÷åâûå ñëîâà:
Ãàçîïðîâîäû, èçîëÿöèÿ, ïðîìûøëåííàÿ áåçîïàñíîñòü.
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Ïðîâåäåíèå êîíòðîëÿ èçîëÿöèè ïîäçåìíûõ ãàçîïðî-
âîäîâ ðåàëèçóåòñÿ íà òðåõ îñíîâíûõ ýòàïàõ:

◆ Ïðè ïðîâåäåíèè ìîíòàæà ãàçîïðîâîäà;
◆ Ïðè ñäà÷å ãàçîïðîâîäà â ýêñïëóàòàöèþ;
◆ Â ïðîöåññå ýêñïëóàòàöèè ãàçîïðîâîäà.
Îïðåäåëåíèå ñîïðîòèâëåíèÿ èçîëÿöèè äàåò âîçìîæ-

íîñòü îïðåäåëèòü ìåñòà ïîâðåæäåíèÿ ïðîòèâîêîððîçè-
îííîãî ïîêðûòèÿ ïîäçåìíûõ ãàçîïðîâîäîâ, íå èñïîëüçóÿ
èõ âñêðûòèÿ. Çàùèòíûå ïîêðûòèÿ ïîäçåìíûõ ãàçîïðîâî-
äîâ äîëæíû îáëàäàòü âûñîêèì ýëåêòðè÷åñêèì ñîïðîòèâ-
ëåíèåì, à òàêæå ãèäðîôîáíîñòüþ.

Åñëè ïðîâîäèòñÿ àíòèêîððîçèîííàÿ ïîäãîòîâêà ïîä-
çåìíûõ òðóáîïðîâîäîâ ãàçà, òî êîíòðîëü èìååò ñâîåé öå-
ëüþ îöåíèòü ñëåäóþùèå ïàðàìåòðû:

◆ Òîëùèíà ñëîÿ èçîëÿöèè;
◆ Ñïëîøíîñòü è öåëîñòíîñòü ñëîÿ èçîëÿöèè. Èçî-

ëÿöèîííîå ïîêðûòèå äîëæíî èìåòü 100% ñïëîøíîñòè, íå
îáðàçîâûâàòü òðåùèí è íå èìåòü îòâåðñòèé. Ñëîé ïîêðû-
òèÿ äîëæåí áûòü ðàâíîìåðíî ðàñïðåäåëåí ïî ïîâåðõíîñ-
òè ãàçîïðîâîäà;

◆ Êà÷åñòâî íàíåñåíèÿ ñëîÿ èçîëÿöèè;
◆ Äèýëåêòðè÷åñêèå ñâîéñòâà ñëîÿ èçîëÿöèè. Ïî-

êðûòèå äîëæíî ïîêàçûâàòü âûñîêèå äèýëåêòðè÷åñêèå õà-
ðàêòåðèñòèêè, â ÷àñòíîñòè îáëàäàòü âûñîêèì óäåëüíûì
ýëåêòðè÷åñêèì ñîïðîòèâëåíèåì. Çíà÷åíèå òàêîãî ñîïðî-
òèâëåíèÿ äîëæíî ñíèæàòü âëèÿíèå êîððîçèè íà ãàçîïðî-
âîä äî ìèíèìàëüíîãî çíà÷åíèÿ.

Íà îñíîâàíèè ÃÎÑÒ Ð 51164-98 [3] êà÷åñòâî èçîëÿ-
öèè ïîäçåìíûõ òðóáîïðîâîäîâ îïðåäåëÿåòñÿ ïî çíà÷å-
íèþ ýëåêòðè÷åñêîãî ñîïðîòèâëåíèÿ èçîëÿöèè. Äàííàÿ
âåëè÷èíà çàâèñèò îò ðÿäà ïàðàìåòðîâ:

◆ Òîëùèíà ñëîÿ èçîëÿöèè;
◆ Ìàòåðèàë èçîëÿöèè;
◆ Äèàìåòð òðóáîïðîâîäà;
◆ Óäåëüíîå ýëåêòðè÷åñêîå ñîïðîòèâëåíèå ãðóíòà,

à òàêæå åãî ñîñòàâ;
◆ Òåìïåðàòóðà ïðîäóêòà, êîòîðûé òðàíñïîðòèðóþò

ïî òðóáîïðîâîäó.
Èçìåðåíèå âåëè÷èíû ñîïðîòèâëåíèÿ ðåàëèçóåòñÿ ïðè

èñïîëüçîâàíèè ìåãàîììåòðà. Ìåãàîììåòð - ýòî ïðèáîð,
ïîçâîëÿþùèé îïðåäåëÿòü âûñîêèå çíà÷åíèÿ ñîïðîòèâ-
ëåíèé. Äëÿ ýòîãî îí ñíàáæåí èñòî÷íèêîì âûñîêîãî íà-
ïðÿæåíèÿ, ïðè êîòîðîì è ïðîèñõîäèò èçìåðåíèå ñîïðî-
òèâëåíèå. Îáû÷íûìè âåëè÷èíàìè òåñòèðóþùåãî íàïðÿ-
æåíèÿ ÿâëÿþòñÿ: 500 Â, 1000 Â, 2500 Â è 5000 Â. Êàê

ïðàâèëî, ïðèáîð èñïîëüçóåòñÿ äëÿ èçìåðåíèÿ ïîâåðõíî-
ñòíîãî è îáúåìíîãî ýëåêòðè÷åñêîãî ñîïðîòèâëåíèÿ äèý-
ëåêòðèêîâ, ïîýòîìó äèàïàçîí èçìåðåíèé êàê ðàç íàõî-
äèòñÿ â îáëàñòè èçìåðåíèÿ ñîïðîòèâëåíèÿ èçîëÿöèè ïîä-
çåìíûõ ãàçîïðîâîäîâ. 

Ðàçëè÷àþò äâà îñíîâíûõ ìåòîäà, ñ ïîìîùüþ êîòîðûõ
îïðåäåëÿþò ñîïðîòèâëåíèå èçîëÿöèè ïîäçåìíûõ òðóáîï-
ðîâîäîâ - ëàáîðàòîðíûé ìåòîä è òðàññîâûé ìåòîä. Ïåð-
âûé ìåòîä èñïîëüçóåòñÿ äëÿ îöåíêè êà÷åñòâà èçîëÿöèîí-
íîãî ìàòåðèàëà, êîòîðûé íàíåñåí íà ñòàëüíóþ ïîâåðõ-
íîñòü. Òàêîå ñîïðîòèâëåíèå (ïåðåõîäíîå ñîïðîòèâëåíèå)
îïðåäåëÿþò ìåæäó ìåòàëëîì è òðåõïðîöåíòíûì ðàñòâî-
ðîì NaClïðè 20°Ñ. Ñîïðîòèâëåíèå äîëæíî çàâèñåòü îò
êîíñòðóêöèè ïîêðûòèÿ è ïðèìåðíî ìîæåò íàõîäèòüñÿ â
äèàïàçîíàõ 108-1010 Îì·ì2. Ïðè èñïîëüçîâàíèè
òðàññîâîãî ìåòîäà âåëè÷èíà ñîïðîòèâëåíèÿ áóäåò íå-
ñêîëüêî íèæå â ïðåäåëàõ 104-105 Îì·ì2[4].Âñòðîåí-
íûå ãåíåðàòîð ïîñòîÿííîãî òîêà ïîçâîëÿåò îïðåäåëÿòü
áîëüøèå âåëè÷èíû ñîïðîòèâëåíèÿ èçîëÿöèè ãàçîïðîâî-
äîâ ñ ïîìîùüþ ìåãàîììåòðà, äîñòàòî÷íî, ïðåöèçèîííî.
Ñîâðåìåííûå ïðèáîðû ïîçâîëÿþò îïðåäåëÿòü ñîïðîòèâ-
ëåíèå äî âåëè÷èíû 1 ÒÎì, ÷òî äàåò âîçìîæíîñòü îöåíèòü
âåëè÷èíó ñîïðîòèâëåíèÿ.

Â âûøåóêàçàííîì ñëó÷àå, âûøå áûëî óêàçàíî çíà÷å-
íèå òàê íàçûâàåìîãî ïåðåõîäíîãî ñîïðîòèâëåíèÿ, êîãäà
èçìåðåííàÿ âåëè÷èíà ñðàâíèâàåòñÿ ñ íåêîòîðûì áàçî-
âûì çíà÷åíèåì. Îäíàêî èçìåðåíèÿ ñîïðîòèâëåíèÿ èçî-
ëÿöèè ìîæíî ïðîâîäèòü è íå òîëüêî ëîêàëüíî, à â ðàçëè÷-
íûõ òî÷êàõ íà ïîâåðõíîñòè òðóáîïðîâîäà, â òàêîì ñëó÷àå
ìû ïîëó÷èì âåëè÷èíó ñîïðîòèâëåíèÿ èçîëÿöèè. Îñîáåííî
âàæíî ïðîâåäåíèå èçìåðåíèÿ ñîïðîòèâëåíèÿ èçîëÿöèè
ïðè ìîíòàæå òðóáîïðîâîäà ñ ïîìîùüþ ìåãàîììåòðà.
Ïðîâåäåíèå èçìåðåíèÿ ñîïðîòèâëåíèÿ íà âñåõ ýòàïàõ
ìîíòàæà ïîçâîëÿåò îöåíèòü åãî êà÷åñòâî. 

Ðåçþìèðóÿ âûøåñêàçàííîå, ñòîèò îòìåòèòü, ÷òî ïðî-
âåäåíèå îöåíêè ñîñòîÿíèÿ èçîëÿöèè ïîäçåìíîãî ãàçî-
ïðîâîäà ñ ïîìîùüþ èçìåðåíèÿ ñîïðîòèâëåíèÿ ìåãàîì-
ìåòðîì, ÿâëÿåòñÿ âàæíûì àñïåêòîì îáåñïå÷åíèÿ ïðî-
ìûøëåííîé áåçîïàñíîñòè îïàñíûõ ïðîèçâîäñòâåííûõ
îáúåêòîâ. Ïîèñê ïóòåé ñîâåðøåíñòâîâàíèÿ êîíòðîëÿ
èçîëÿöèè ïðåäñòàâëÿåò ñîáîé âàæíóþ çàäà÷ó, òðåáóþ-
ùóþ íåçàìåäëèòåëüíîãî ðåøåíèÿ, ïîñêîëüêó äàííîå ìå-
ðîïðèÿòèå îêàçûâàåò íåïîñðåäñòâåííîå âëèÿíèå íà áåç-
îïàñíóþ ýêñïëóàòàöèþ ïîäçåìíûõ òðóáîïðîâîäîâ è ñíè-
æàåò âåðîÿòíîñòü âîçíèêíîâåíèÿ àâàðèé è èíöèäåíòîâ íà
îïàñíûõ ïðîèçâîäñòâåííûõ îáúåêòàõ ðàññìàòðèâàåìîé
îòðàñëè.
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