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Ñóùåñòâóþùèé â ñôåðå òåïëîýíåðãåòèêè êîìïëåêñ ïðîáëåì îñòàåòñÿ íåðåøåííûì íà ïðîòÿæåíèè ìíî
ãèõ ëåò. Â êà÷åñòâå îñíîâíîãî íàïðàâëåíèÿ îáåñïå÷åíèÿ äåÿòåëüíîñòè ðåãèîíàëüíûõ ñèñòåì òåïëîñíàá
æåíèÿ â ñòàòüå ïðåäñòàâëåíà ýêîëîãè÷åñêàÿ ìîäåðíèçàöèÿ îñíîâíûõ ôîíäîâ òåïëîñíàáæàþùèõ ïðåä
ïðèÿòèé. Îáúåêò èññëåäîâàíèÿ – ïðîåêò ìîäåðíèçàöèè êîòåëüíûõ ïî ïðîèçâîäñòâó ïàðà è ãîðÿ÷åé âîäû. 
Ïðåäìåò èññëåäîâàíèÿ – ñîâîêóïíîñòü òåîðåòè÷åñêèõ, ìåòîäè÷åñêèõ è ïðàêòè÷åñêèõ àñïåêòîâ àíàëèçà 
ïîêàçàòåëåé ýêîëîãîýêîíîìè÷åñêîé ýôôåêòèâíîñòè ïðîåêòà ìîäåðíèçàöèè êîòåëüíûõ. Öåëü èññëåäî
âàíèÿ – íàó÷íî îáîñíîâàòü ýêîëîãîýêîíîìè÷åñêóþ ýôôåêòèâíîñòü ïðîåêòà ìîäåðíèçàöèè êîòåëüíûõ 
äëÿ çàìåíû óãëÿ íà áîëåå ýêîëîãè÷íûå âèäû òîïëèâà. Ìåòîäîëîãèÿ èññëåäîâàíèÿ – èññëåäîâàíèå ïðî
âåäåíî ñ èñïîëüçîâàíèåì ñîâîêóïíîñòè ñëåäóþùèõ ìåòîäîâ: ñðàâíèòåëüíûé àíàëèç, àíàëèç ñòðóêòóðû 
ñîâîêóïíîñòè, ôèíàíñîâûé àíàëèç. Èñïîëüçîâàíèå òâåðäîãî áèîòîïëèâà ïîçâîëÿåò ñîêðàòèòü àíòðîïî
ãåííóþ íàãðóçêó îò ïðåäïðèÿòèé òåïëîñíàáæåíèÿ. Ýêîëîãè÷åñêèé ýôôåêò çàêëþ÷àåòñÿ â ñîêðàùåíèè 
ñóììàðíûõ âûáðîñîâ â àòìîñôåðó â 69 ðàç, èëè íà 321 ò â ãîä êîòåëüíîé íà áèòîïëèâå ïî ñðàâíåíèþ ñ 
àíàëîãè÷íîé êîòåëüíîé íà óãëå.  Ýêîíîìè÷åñêèé ýôôåêò äëÿ êîòåëüíîé çàêëþ÷àåòñÿ â âîçìîæíîñòè ýêî
íîìèè íà ïëàòå çà íåãàòèâíîå âîçäåéñòâèå íà îêðóæàþùóþ ñðåäó â çàâèñèìîñòè îò èñïîëüçóåìîãî òî
ïëèâà. Ïðîèçâåäåííûå ðàñ÷åòû ïîêàçûâàþò, ÷òî ïëàòà çà íåãàòèâíîå âîçäåéñòâèå íà îêðóæàþùóþ ñðåäó 
çàíèìàåò íåáîëüøîé óäåëüíûé âåñ â ñåáåñòîèìîñòè ïðîèçâîäñòâà ïàðà è ãîðÿ÷åé âîäû êîòåëüíûìè, â 
ñâÿçè ñ ÷åì íå ìîæåò âûñòóïàòü ìîòèâîì óìåíüøåíèÿ íåãàòèâíîãî âîçäåéñòâèÿ. Äëÿ óñèëåíèÿ ýêîíîìè
÷åñêèõ ñòèìóëîâ íåîáõîäèìî óñòàíîâèòü íîðìàòèâû íåãàòèâíîãî âîçäåéñòâèÿ è ðàçìåùåíèÿ îòõîäîâ íà 
ìèíèìàëüíîì óðîâíå äëÿ ôîðìèðîâàíèÿ ó ýêîíîìè÷åñêèõ ñóáúåêòîâ ìàòåðèàëüíîé çàèíòåðåñîâàííîñòè 
â ñíèæåíèè àíòðîïîãåííîé íàãðóçêè íà îêðóæàþùóþ ñðåäó. Ïðîèçâåäåííûé àâòîðîì ðàñ÷åò ýêîëîãè÷å
ñêèõ è ýêîíîìè÷åñêèõ ïîêàçàòåëåé ïðîåêòà ìîäåðíèçàöèè ðåãèîíàëüíûõ ñèñòåì òåïëîñíàáæåíèÿ, îñíî
âàííûé íà ïåðåõîäå îò èñïîëüçîâàíèÿ óãëÿ â êà÷åñòâå îñíîâíîãî òîïëèâà, ìîæåò áûòü ïîëîæåí â îñíîâó 
ãîñóäàðñòâåííîé ïðîãðàììû ìîäåðíèçàöèè òåïëîâîé ýíåðãåòèêè

Êëþ÷åâûå ñëîâà: ýêîíîìèêà; ïðîìûøëåííîñòü; òåïëîâàÿ ýíåðãåòèêà; òåïëîñíàáæåíèå; ìîäåðíèçàöèÿ; ðåêîíñòðóê
öèÿ; ýêîëîãèçàöèÿ; ýôôåêòèâíîñòü; áèîòîïëèâî; ãîñóäàðñòâåííîå óïðàâëåíèå; ïëàòà çà íåãàòèâíîå âîçäåéñòâèå íà 
îêðóæàþùóþ ñðåäó

The current set of problems in the field of heat power engineering has remained unresolved for many years. 
Ecological modernization of fixed assets of heat supply enterprises is defined as the main direction of ensuring 
the activities of regional heat supply systems in this article. 

The subject of the research is a set of theoretical, methodological and practical issues of the analysis of indi
cators of the ecological and economic efficiency of the boiler house modernization project. The purpose of the 
study is to analyze the ecological and economic efficiency of the project for the modernization of boiler houses 
to replace coal with more environmentally friendly fuels. 

The study has been carried out using a set of methods: comparative analysis, analysis of structure, financial 
analysis. The use of solid biofuels makes it possible to reduce the anthropogenic load from heat supply enter
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prises. The ecological effect consists in the reduction of total emissions into the atmosphere by 69 times or by 
321 tons per year of the boiler house on bit fuel compared to a similar boiler house on coal. The economic effect 
for the boiler house lies in the possibility of saving on fees for the negative impact on the environment, depending 
on the fuel used. The calculations show that payments for negative impact on the environment have a small share 
in the cost of steam and hot water production by boiler houses. In this connection, this cannot become a motive 
for reducing the negative impact. It is necessary to establish standards for the negative impact and waste dispos
al at a minimum level in order to form a material interest among economic entities in reducing the anthropogenic 
load on the environment. The author has calculated the environmental and economic indicators of the project for 
the modernization of regional heat supply systems, based on the transition from using coal as the main fuel. This 
calculation can become the basis for the state program for the modernization of thermal energy

Key words: economics; industry; thermal power engineering; heat supply; modernization; reconstruction; ecologization; ef
ficiency; biofuels; public administration; pollution charges

Ââåäåíèå. Íåâîçìîæíî ïåðåîöåíèòü 
ðîëü è çíà÷åíèå ýêîëîãèçàöèè òîïëèâ

íîýíåðãåòè÷åñêîé ïðîìûøëåííîñòè äëÿ 
âñåãî ãîñóäàðñòâà â öåëîì. Íà ñîâðåìåí
íîì ýòàïå áåçîïàñíîñòü îêðóæàþùåé ñðåäû 
ñòàíîâèòñÿ ïðèíöèïîì, íà êîòîðîì äîëæíû 
îñíîâûâàòüñÿ âñå îáëàñòè äåÿòåëüíîñòè ÷å
ëîâåêà. Îáçîð ëèòåðàòóðû, ðàñêðûâàþùåé 
ïðîáëåìû â ñôåðå òåïëîýíåðãåòèêè, ïîêà
çûâàåò, ÷òî àêòóàëüíûå ïðîáëåìû îñòàþòñÿ 
íåðåøåííûìè íà ïðîòÿæåíèè ìíîãèõ ëåò [13. 
Ñ. 256]. Áîëüøèíñòâî ó÷åíûõ â íàñòîÿùåå 
âðåìÿ ïîääåðæèâàåò ìíåíèå, ÷òî ñèñòåìà ãî
ñóäàðñòâåííîãî óïðàâëåíèÿ «ïðèçâàíà îáå
ñïå÷èòü ðàâíîâåñèå ìåæäó âûñîêèì óðîâíåì 
ðåíòàáåëüíîñòè è ýêîëîãè÷íîñòüþ ïðîèçâîä
ñòâà â ýêîíîìèêå» [14. Ñ. 268].

Íåîáõîäèìîñòü ìîäåðíèçàöèè, ðåêîí
ñòðóêöèè èëè ñòðîèòåëüñòâà íîâûõ îáúåêòîâ 
îáåñïå÷åíèÿ òåïëîâîé ýíåðãèåé â ñâÿçè ñ 
íåóäîâëåòâîðèòåëüíûì òåõíè÷åñêèì ñîñòî
ÿíèåì ìíîæåñòâà äåéñòâóþùèõ èñòî÷íèêîâ 
òåïëîâîé ýíåðãèè âûñòóïàåò òàêæå ïðåäïî
ñûëêîé äëÿ ýêîëîãè÷åñêîé ìîäåðíèçàöèè 
îáúåêòîâ òåïëîâîãî õîçÿéñòâà. Âûáîð ìåæäó 
ðåêîíñòðóêöèåé è ñòðîèòåëüñòâîì îñóùåñò
âëÿåòñÿ èíäèâèäóàëüíî äëÿ êîíêðåòíîãî îáú
åêòà [11. Ñ. 132].

Îáúåêòîì èññëåäîâàíèÿ âûñòóïàåò 
ïðîåêò ìîäåðíèçàöèè êîòåëüíûõ ïî ïðîèç
âîäñòâó ïàðà è ãîðÿ÷åé âîäû. Ïðåäìåò èñ
ñëåäîâàíèÿ — ñîâîêóïíîñòü òåîðåòè÷åñêèõ, 
ìåòîäè÷åñêèõ è ïðàêòè÷åñêèõ àñïåêòîâ àíà
ëèçà ïîêàçàòåëåé ýêîëîãîýêîíîìè÷åñêîé 
ýôôåêòèâíîñòè ïðîåêòà ìîäåðíèçàöèè êî
òåëüíûõ.

Öåëü èññëåäîâàíèÿ – íàó÷íî îáîñíî
âàòü ýêîëîãîýêîíîìè÷åñêóþ ýôôåêòèâíîñòü 
ïðîåêòà ìîäåðíèçàöèè êîòåëüíûõ äëÿ çàìå
íû óãëÿ íà áîëåå ýêîëîãè÷íûå âèäû òîïëèâà. 

Èñõîäÿ èç óêàçàííîé öåëè â íàó÷íîé ðàáîòå 
ïîñòàâëåíû ñëåäóþùèå çàäà÷è: 

– îïðåäåëèòü ýêîëîãè÷åñêèé ýôôåêò 
îò ôóíêöèîíèðîâàíèÿ êîòåëüíîé íà ùåïå ïî 
ñðàâíåíèþ ñ óãîëüíîé êîòåëüíîé; 

– ðàññ÷èòàòü ýêîíîìèþ îðãàíèçàöèè 
òåïëîñíàáæåíèÿ íà ïëàòå çà íåãàòèâíîå âîç
äåéñòâèå íà îêðóæàþùóþ ñðåäó ïðè èñïîëü
çîâàíèè ùåïû âçàìåí óãëÿ; 

– ïî ðåçóëüòàòàì ðàñ÷åòà ïîêàçàòåëåé 
ýêîëîãîýêîíîìè÷åñêîé ýôôåêòèâíîñòè 
ïðåäëîæèòü ìåòîäû ãîñóäàðñòâåííîãî ðåãó
ëèðîâàíèÿ äåÿòåëüíîñòè ïðåäïðèÿòèé ñôå
ðû òåïëîâîé ýíåðãåòèêè, íàïðàâëåííûå íà 
óñêîðåíèå ýêîëîãè÷åñêîé ìîäåðíèçàöèè îò
ðàñëè.

Â êà÷åñòâå ìåòîäîëîãè÷åñêîé îñíîâû 
èññëåäîâàíèÿ ïðèìåíÿëñÿ ïðèíöèï åäèíñòâà 
òåîðèè è ïðàêòèêè. Â ðàáîòå èñïîëüçîâà
íû îáùåíàó÷íûå è ÷àñòíîíàó÷íûå ìåòîäû: 
ñðàâíèòåëüíûé àíàëèç, àíàëèç ñòðóêòóðû ñî
âîêóïíîñòè, ôèíàíñîâûé àíàëèç.

Ìíîæåñòâîì ðàáîò, èññëåäîâàíèé ïðåä
ñòàâëåí ëèòåðàòóðíûé ïåðå÷åíü ïî âîïðî
ñàì, ñâÿçàííûì ñ ìîäåðíèçàöèåé ïðåäïðè
ÿòèé òåïëîñíàáæåíèÿ. Â íèõ ðàçúÿñíÿþòñÿ 
ñóùíîñòü ïîíÿòèé è êàòåãîðèé, îïèñûâàåòñÿ 
íåãàòèâíîå âîçäåéñòâèå òåïëîýíåðãåòè÷å
ñêîãî êîìïëåêñà íà îêðóæàþùóþ ñðåäó, ðàñ
êðûâàþòñÿ ñïîñîáû ìîäåðíèçàöèè èñòî÷
íèêîâ òåïëîñíàáæåíèÿ, ïðîèçâîäÿòñÿ 
ðàñ÷åòû ïîêàçàòåëåé ýôôåêòèâíîñòè çàòðàò 
ïðîåêòîâ ìîäåðíèçàöèè. Ýòî íàó÷íûå ðà
áîòû Â. À. Ñòåííèêîâà, À. Â. Ïåíüêîâñêîãî, 
È. Â. Ïîñòíèêîâà, Ã. À. Àðòàìîíîâà, Â. À. Ãóò
íèêîâà, Ò. È. Ìàêàðîâîé, Ê. Â. Êîëåñíèêîâîé, 
À. Â. Ñïèðèäîíîâîé è äð. Âìåñòå ñ òåì, íåäî
ñòàòî÷íî èññëåäîâàíû âîïðîñû, îòíîñÿùè
åñÿ ê ðàçðàáîòêå ñïîñîáîâ, íàïðàâëåííûõ íà 
ðåøåíèå ïðîáëåì ýêîëîãè÷åñêîé áåçîïàñíî
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ñòè òåïëîñíàáæåíèÿ. Óçêèé êðóã ðàáîò ñîäåð
æèò ïðåäëîæåíèÿ ïî ýêîëîãè÷åñêîé ìîäåð
íèçàöèè òåïëîâîé ýíåðãåòèêè. Îòñóòñòâóþò 
ñïîñîáû êîìïëåêñíîé îöåíêè ýêîëîãîýêî
íîìè÷åñêèõ ïîêàçàòåëåé ïðîâåäåíèÿ ïðèðî
äîîõðàííûõ ìåðîïðèÿòèé â ôîðìå ìîäåðíè
çàöèè îñíîâíûõ ñðåäñòâ.

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæ
äåíèå. Ýêîëîãè÷åñêàÿ ýôôåêòèâíîñòü ýêñ
ïëóàòàöèè êîòåëüíûõ, ñ îäíîé ñòîðîíû, õà
ðàêòåðèçóåòñÿ êîëè÷åñòâîì ïîñòóïàþùèõ â 
îêðóæàþùóþ ñðåäó çàãðÿçíÿþùèõ âåùåñòâ, 
à ñ äðóãîé ñòîðîíû, âëèÿåò íà ñåáåñòîèìîñòü 
òåïëîâîé ýíåðãèè, ôîðìèðóÿ ïëàòó çà íåãà

òèâíîå âîçäåéñòâèå íà îêðóæàþùóþ ñðåäó 
(ïëàòó çà ÍÂÎÑ).

Ìèðîâîé îïûò èìååò ðàçëè÷íûå ïðèìå
ðû èñïîëüçîâàíèÿ ðàçëè÷íûõ âèäîâ òâåðäîãî 
è æèäêîãî áèîòîïëèâà, à òàêæå ñôîðìèðîâà
ëàñü îáøèðíàÿ áàçà íàó÷íûõ èññëåäîâàíèé è 
ðàçðàáîòîê â äàííîé ñôåðå ýíåðãåòèêè [15. 
Ñ. 23179]. Ýêîëîãè÷åñêèé ýôôåêò îò ôóíêöè
îíèðîâàíèÿ êîòåëüíîé íà áèîòîïëèâå (ùåïå) 
ìîùíîñòüþ 22 ÌÂò âçàìåí êîòåëüíîé íà óãëå 
çàêëþ÷àåòñÿ â ñóùåñòâåííîì ñíèæåíèè àí
òðîïîãåííîé íàãðóçêè íà âîçäóøíóþ ñðåäó â 
ðåçóëüòàòå ñîêðàùåíèÿ ìàññû âûáðîñîâ çà
ãðÿçíÿþùèõ âåùåñòâ (òàáë. 1).

Òàáëèöà 1 / Table 1

Ñîêðàùåíèå íåãàòèâíîãî âîçäåéñòâèÿ íà îêðóæàþùóþ ñðåäó â ðåçóëüòàòå ôóíêöèîíèðîâàíèÿ 
êîòåëüíîé íà áèîòîïëèâå, ò/ã / Reducing the negative impact on the environment as a result of a biofuel 

boiler house operation, tons per year

Êîä âå
ùåñòâà / 

Substance 
code

Íàèìåíîâàíèå çàãðÿçíÿþùåãî 
âåùåñòâà / Name of pollutants

Ìàññà âûáðîñîâ çàãðÿçíÿþ
ùåãî âåùåñòâà, ò/ã / Pollutant 
emission mass, tons per year

Èçìåíåíèå 
ìàññû âû

áðîñîâ, ò/ã / 
Change in mass 

of emissions, 
tons per year

êîòåëüíîé íà óãëå / 
coalfired boiler

êîòåëüíîé íà 
áèîòîïëèâå / 
biofuel boiler

304 Àçîòà îêñèä (Àçîò (II) îêñèä) / Nitrogen 
oxide 4,17600 0,35765 3,81835

301 Àçîòà äèîêñèä (Àçîò (IV) îêñèä) / Nitrogen 
dioxide 25,69389 0,893 24,80089

330 Ñåðà äèîêñèä / Sulfur dioxide 56,09 0,0548 56,03520

337 Óãëåðîä îêñèä / Carbon monoxide 121,6506 2,7396 118,91100

2908
Ïûëü íåîðãàíè÷åñêàÿ: 70…20 % äâóî
êèñè êðåìíèÿ / Inorganic dust: 70…20 % 
silicon dioxide

53,848 0,00009 53,84792

328 Óãëåðîä (Ñàæà) / Carbon 63,84600 0,66795 63,17805

703 Áåíç(à)ïèðåí / Benzo a pyrene 0,00014 0,0000004 0,00014

2909
Ïûëü íåîðãàíè÷åñêàÿ: íèæå 20 % äâóîêè
ñè êðåìíèÿ / Inorganic dust: below 20 %  
of silicon dioxide

0,11589 0,00 0,11589

123 äèÆåëåçî òðèîêñèä (Æåëåçà îêñèä) (â 
ïåðåñ÷åòå íà æåëåçî) / Diiron trioxide 0,00795 0,00118 0,00677

143 Ìàðãàíåö è åãî ñîåäèíåíèÿ / Manganese 
and its compounds 0,00023 0,00009 0,00014

342

Ôòîðèñòûå ãàçîîáðàçíûå ñîåäèíåíèÿ  – 
ãèäðîôòîðèä, êðåìíèé òåòðà
ôòîðèä / Fluoride gaseous compounds – 
hydrofluoride, silicon tetrafluoride

0,00005 0,00008 0,00003

 Èòîãî / Total 325,42876 4,71444 320,71432

Ñîâîêóïíàÿ ìàññà âûáðîñîâ óãîëüíîé 
êîòåëüíîé çà 2020 ã. ñîñòàâèëà 325,43 ò. Íàè
áîëüøèé óäåëüíûé âåñ â ñòðóêòóðå âûáðîñîâ 

êîòåëüíîé íà óãëå â àòìîñôåðíûé âîçäóõ â 
2020 ã. çàíèìàåò îêñèä óãëåðîäà – 37 %, íà 
âòîðîì ìåñòå ïî âåëè÷èíå ñòîèò óãëåðîä (ñà
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Ñîâîêóïíàÿ ìàññà âûáðîñîâ êîòåëüíîé 
íà áèîòîïëèâå çà 2020 ã. ñîñòàâëÿåò 4,71 ò. 
Íàèáîëüøèé óäåëüíûé âåñ â ñòðóêòóðå âû
áðîñîâ êîòåëüíîé íà áèîòîïëèâå â àòìîñ
ôåðíûé âîçäóõ â 2020 ã. çàíèìàåò îêñèä óãëå
ðîäà – 58 %, íà âòîðîì ìåñòå ïî âåëè÷èíå 

íàõîäèòñÿ àçîòà äèîêñèä (àçîò (IV) îêñèä) – 
19 %, óãëåðîä (ñàæà) ñîñòàâëÿåò 17 % â ñîâî
êóïíîì îáúåìå âûáðîñîâ, àçîòà îêñèä (àçîò 
(II) îêñèä) èìååò óäåëüíûé âåñ 8 %, äèîêñèä 
ñåðû ñîñòàâëÿåò îêîëî 1 % âûáðîñîâ, ïðî÷èå 
âåùåñòâà – ìåíåå 1 % âûáðîñîâ (ðèñ. 2).

æà) – 20 %, äèîêñèä ñåðû è ïûëü íåîðãàíè
÷åñêàÿ ñ ñîäåðæàíèåì äâóîêèñè êðåìíèÿ â 
äèàïàçîíå 20...70 % ñîñòàâëÿþò ïðèìåðíî 
îäèíàêîâóþ äîëþ – 17 %, àçîòà äèîêñèä (àçîò 

(IV) îêñèä) èìååò óäåëüíûé âåñ â îáùåé ìàñ
ñå âûáðîñîâ 8 %, ïðî÷èå âåùåñòâà – îêîëî 
1  % (ðèñ. 1).

Ðèñ. 1. Ñòðóêòóðà âûáðîñîâ óãîëüíîé êîòåëüíîé â àòìîñôåðó, %. / 
Fig. 1. The structure of coalfired boiler house emissions into the atmosphere, %

Ðèñ. 2. Ñòðóêòóðà âûáðîñîâ êîòåëüíîé íà áèîòîïëèâå â àòìîñôåðó, % / 
Fig. 2. The structure of biofuel boiler house emissions into the atmosphere, %
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Ñîâîêóïíàÿ ìàññà âûáðîñîâ îò ðàáîòû 
êîòåëüíîé íà áèîòîïëèâå ìåíüøå â 69 ðàç, 
èëè íà 321 ò/ãîä ïî ñðàâíåíèþ ñ àíàëîãè÷íîé 
êîòåëüíîé íà óãëå.

Íàèáîëüøèé ïîëîæèòåëüíûé ýêîëîãè÷å
ñêèé ýôôåêò îò ôóíêöèîíèðîâàíèÿ êîòåëüíîé 
íà áèîòîïëèâå âìåñòî óãîëüíîé êîòåëüíîé 
áóäåò ïðîñëåæèâàòüñÿ â ñîêðàùåíèè ìàññû 
âûáðîñîâ îêñèäà óãëåðîäà â 44 ðàçà (îêîëî 
119 ò/ã), âûáðîñû ñàæè óìåíüøàòñÿ â 96 ðàç, 
èëè íà 63 ò/ã, â 1024 ðàçà, èëè íà 56 ò/ã, ìåíü
øå áóäóò îñóùåñòâëÿòüñÿ âûáðîñû äèîêñèäà 
ñåðû (ðèñ. 3). 

Îäíèì èç äåéñòâóþùèõ ñïîñîáîâ ãîñó
äàðñòâåííîãî ðåãóëèðîâàíèÿ àíòðîïîãåííî
ãî âîçäåéñòâèÿ íà ýêîëîãèþ, êîòîðûé óñòà
íîâëåí îðãàíàìè ãîñóäàðñòâåííîé âëàñòè 
äëÿ þðèäè÷åñêèõ ëèö è èíäèâèäóàëüíûõ 
ïðåäïðèíèìàòåëåé â ÔÇ «Îá îõðàíå îêðó
æàþùåé ñðåäû», âûñòóïàåò ïëàòà çà ÍÂÎÑ. 
Ìû ïðèñîåäèíÿåìñÿ ê ìíåíèþ Ê. Â. Êîëåñ
íèêîâîé è Ò. È. Ìàêàðîâîé: «ýêîíîìè÷åñêàÿ 
ñîñòàâëÿþùàÿ ÿâëÿåòñÿ íåîòúåìëåìîé ÷à
ñòüþ ìåõàíèçìà îõðàíû îêðóæàþùåé ñðå
äû» [5. Ñ. 162].

Ïëàòó çà ÍÂÎÑ ìîæíî îöåíèòü êàê íå
ãàòèâíóþ ñàíêöèþ â ñâÿçè ñ òåì, ÷òî ðàçìåð 
ïëàòû çà ÍÂÎÑ íàïðÿìóþ çàâèñèò îò îáú
åìîâ èëè ìàññû âûáðîñîâ îïðåäåëåííûõ 

çàãðÿçíÿþùèõ âåùåñòâ, à òàêæå îò ñòàâîê 
ïëàòû çà êîíêðåòíîå âåùåñòâî. Âñëåäñòâèå 
ýòîãî îðãàíèçàöèè, êîòîðûå ñòðåìÿòñÿ ê îï
òèìèçàöèè ðàñõîäîâ íà îïëàòó â ñâÿçè ñîêðà
ùåíèåì íåãàòèâíîãî âîçäåéñòâèÿ íà îêðóæà
þùóþ ñðåäó, ìîãóò èñïîëüçîâàòü ðàçëè÷íûå 
èìåþùèåñÿ âîçìîæíîñòè, íàïðèìåð, ìîäåð
íèçàöèÿ îñíîâíûõ ñðåäñòâ, ïðèìåíåíèå íàè
ëó÷øèõ äîñòóïíûõ òåõíîëîãèé, ðåàëèçàöèÿ 
ïðîãðàìì ïðèðîäîîõðàííûõ ìåðîïðèÿòèé. Â 
çàðóáåæíîé ëèòåðàòóðå îòìå÷àþò, ÷òî ýêîëî
ãè÷åñêèå ïëàòåæè ïîâûøàþò ýôôåêòèâíîñòü 
èñïîëüçîâàíèÿ ðåñóðñîâ è ñïîñîáñòâóþò 
ýêîíîìè÷åñêîìó ðîñòó [16. Ñ. 250].

Íîðìèðîâàíèå â Ðîññèè íåãàòèâíîãî 
âîçäåéñòâèÿ îðãàíèçàöèé íà îêðóæàþùóþ 
ñðåäó â íàñòîÿùåå âðåìÿ ðàçâèâàåòñÿ ïóòåì 
ðåôîðìèðîâàíèÿ äåéñòâóþùåãî çàêîíîäà
òåëüñòâà è ôîðìèðîâàíèÿ ýôôåêòèâíîé ñè
ñòåìû ðåãóëèðîâàíèÿ, îòâå÷àþùåé ñîâðå
ìåííûì òðåáîâàíèÿì. Â ëèòåðàòóðå äàííûé 
ýòàï ñîâåðøåíñòâîâàíèÿ ïðàâîâîãî ðåãóëè
ðîâàíèÿ èìåíóþò «ïåðåõîäíûì» [12. Ñ. 181]. 
Âûäâèãàþòñÿ ïðîãíîçû ïîëíîãî îòêàçà îò ïëà
òû çà ÍÂÎÑ â ñâÿçè ñ ïîòåðåé åå àêòóàëüíîñòè 
ïðè ïîâñåìåñòíîì ïðèìåíåíèè îðãàíèçàöèÿ
ìè íàèëó÷øèõ äîñòóïíûõ òåõíîëîãèé [6].

Ðàçëè÷íûå âàðèàíòû ïîñòðîåíèÿ ýêîëî
ãè÷åñêîé ïîëèòèêè êîòåëüíîé â îòíîøåíèè 

Ðèñ. 3. Ñóììàðíûå âûáðîñû â àòìîñôåðó îò êîòåëüíûõ, ò/ã / 
Fig. 3. Total air emissions from boiler houses, tons per year
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âûáðîñîâ â àòìîñôåðó è ðàçìåùåíèÿ îòõî
äîâ îáóñëàâëèâàþò ôîðìèðîâàíèå ðàçëè÷
íîé èòîãîâîé ñóììû ïëàòû çà ÍÂÎÑ, ïîä
ëåæàùåé óïëàòû â áþäæåò. Ñëåäîâàòåëüíî, 
ïðèìåíåíèå îðãàíèçàöèåé â çàâèñèìîñòè îò 
õàðàêòåðà åå äåÿòåëüíîñòè êîíêðåòíûõ ïî
ëîæåíèé íîðìàòèâíîãî ðåãóëèðîâàíèÿ âîç
äåéñòâèÿ íà ïðèðîäíóþ ñðåäó íîñèò èíäè
âèäóàëüíûé õàðàêòåð [2. Ñ. 76]. Â ðåçóëüòàòå 
îò ñòåïåíè ôèíàíñîâîé íàãðóçêè ïëàòû çà 
ÍÂÎÑ íà ïðåäïðèÿòèÿ òåïëîâîé ýíåðãåòèêè 

îïðåäåëÿåòñÿ ðîëü ïëàòû êàê ìåðû âîçäåé
ñòâèÿ íà ýêîëîãèçàöèþ ïðîèçâîäñòâåííîãî 
ïðîöåññà.

Ðàñ÷åò ýêîíîìè÷åñêîãî ýôôåêòà îò ñî
êðàùåíèÿ íåãàòèâíîãî âîçäåéñòâèÿ äëÿ êî
òåëüíîé â ðåçóëüòàòå ñíèæåíèÿ ïëàòû çà 
ÍÂÎÑ ïðåäñòàâëåí â òàáë. 2.

Ãîäîâàÿ ýêîíîìèÿ âî âðåìÿ ôóíêöèîíè
ðîâàíèÿ êîòåëüíîé íà áèîòîïëèâå íà ïëàòå 
çà ÍÂÎÑ ïðèìåðíî ðàâíà ñóììå òàêîé ïëàòû 
äëÿ óãîëüíîé êîòåëüíîé.  

Òàáëèöà 2 / Table 2

Ãîäîâàÿ ýêîíîìèÿ íà ïëàòå çà ÍÂÎÑ ïðè ðàáîòå êîòåëüíîé íà áèîòîïëèâå, ð. / Annual savings on 
payments for negative impact on the environment when operating a biofuel boiler house, rub.

Íàèìåíîâàíèå ïî
êàçàòåëÿ / Indicator 

name

Ïëàòà çà ÍÂÎÑ / Payment for negative 
impact on the environment

Ïëàòà çà ÍÂÎÑ íà îñîáî îõðàíÿåìûõ 
òåððèòîðèÿõ (Êîò=2) / Payment for 

negative impact on the environment in 
specially protected areas (K=2)

Ïëàòà çà ÍÂÎÑ êîòåëü
íîé íà óãëå / Payment 
for negative impact on the 
environment coalfired 
boiler

13 854 21 303 38 685 2 006 164 27 708 42 606 77 370 4 012 328

Ïëàòà çà ÍÂÎÑ êîòåëü
íîé íà áèîòîïëèâå / 
Payment for negative 
impact on the environ
ment biofuel boiler

207 904 2 530 78 776 414 1 808 5 060 122 519

Ãîäîâàÿ ýêîíîìèÿ / 
Annual savings 13 647 20 399 36 155 1 927 388 27 294 40 799 72 310 3 889 809

Â ñâÿçè ñ òåì, ÷òî ñóììà ïëàòû â ïðåäå
ëàõ óñòàíîâëåííûõ íîðìàòèâîâ ñîñòàâëÿåò è 
äëÿ êîòåëüíîé íà áèîòîïëèâå, è äëÿ êîòåëü
íîé íà óãëå âåëè÷èíó â ïðåäåëàõ 100 000 ð., 
ýêîíîìèÿ íà ðàçìåðå ïëàòû â äàííûõ ñëó÷àÿõ 
ÿâëÿåòñÿ íåçíà÷èòåëüíîé (13 647…36 155 ð.). 
Òàêàÿ ñóììà ñîñòàâëÿåò íåçíà÷èòåëüíóþ âå
ëè÷èíó ñåáåñòîèìîñòè ïðîèçâîäñòâà ïàðà 
è ãîðÿ÷åé âîäû êîòåëüíûìè è íå ìîæåò âû
ñòóïèòü ìîòèâîì óìåíüøåíèÿ íåãàòèâíîãî 
âîçäåéñòâèÿ. Êðîìå òîãî, â ñîâðåìåííûõ 
óñëîâèÿõ âîçìåùåíèÿ ðàñõîäîâ (ïðè íåäî
ïîëó÷åíèè äîõîäîâ â ðàìêàõ òàðèôíîãî ðåãó
ëèðîâàíèÿ) ïóòåì ïðåäîñòàâëåíèÿ ãîñóäàð

ñòâåííûõ ñóáñèäèé îïòèìèçàöèÿ ðàñõîäîâ íå 
ÿâëÿåòñÿ ïðèîðèòåòîì ïðåäïðèÿòèé òåïëî
âîé ýíåðãåòèêè, ïîýòîìó èñïîëüçîâàíèå ôè
íàíñîâîãî ñòèìóëèðîâàíèÿ ÿâëÿåòñÿ çàòðóä
íèòåëüíûì.

Íàèáîëüøàÿ ñóììà ýêîíîìèè ñîñòàâëÿ
åò 1 927 388 ð. ïðè ïðåâûøåíèè íîðìàòèâîâ 
äîïóñòèìûõ âûáðîñîâ è ëèìèòîâ îòõîäîâ, ÷òî 
îáóñëîâëåíî çíà÷èòåëüíûì ñíèæåíèåì ìàñ
ñû âûáðîñîâ çàãðÿçíÿþùèõ âåùåñòâ.

Â ñëó÷àå, êîãäà íîðìàòèâû óñòàíîâëåíû 
íà òàêîì óðîâíå, êîòîðûé ñîîòâåòñòâóåò òå
êóùåé õîçÿéñòâåííîé äåÿòåëüíîñòè êîòåëü
íûõ è ìàññå îáðàçóþùèõñÿ çàãðÿçíÿþùèõ 
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âåùåñòâ è îòõîäîâ, ñóììà ïëàòû íå ñîçäàåò 
çíà÷èòåëüíîé ôèíàíñîâîé íàãðóçêè äëÿ áþä
æåòà ïðåäïðèÿòèÿ è íå ñòàíîâèòñÿ îäíîé èç 
ïðåäïîñûëîê ìîäåðíèçàöèè ïðîèçâîäñòâà. 
Ñ÷èòàåì àêòóàëüíûì ìíåíèå È. Î. Êèðèëü÷óê: 
«Ïðèðîäîïîëüçîâàòåëÿì íàìíîãî âûãîäíåå â 
íàñòîÿùåå âðåìÿ ïëàòèòü çà çàãðÿçíåíèå è 
ïðîäîëæàòü çàãðÿçíÿòü, ÷åì èíâåñòèðîâàòü 
ñðåäñòâà â ïðèðîäîîõðàííûå ìåðîïðèÿòèÿ» 
[4. Ñ. 121]. Îäíàêî ïîñëåäñòâèÿ çàãðÿçíå
íèÿ àòìîñôåðíîãî âîçäóõà ÿâëÿþòñÿ òðóä
íîóñòðàíèìûìè, «ëèêâèäàöèÿ ïîñëåäñòâèé 
îò âûáðîñîâ çàãðÿçíÿþùèõ âåùåñòâ íå ìî
æåò áûòü îñóùåñòâëåíà çà ñ÷åò ñðåäñòâ ñà
ìîãî çàãðÿçíèòåëÿ» [3. Ñ. 115].

Âîïðîñ î ñîîòâåòñòâèè ñòàâîê ïëàòû ðå
àëüíûì ïîñëåäñòâèÿì àíòðîïîãåííîãî âîç
äåéñòâèÿ îñòàåòñÿ äèñêóññèîííûì ïî íàñòî
ÿùåå âðåìÿ [1. Ñ. 174].

Â ñâÿçè ñ òåì, ÷òî ðàñ÷åò ÍÄÂ è èíâåí
òàðèçàöèÿ íåãàòèâíîãî âîçäåéñòâèÿ ïðîèç
âîäèòñÿ ýêîíîìè÷åñêèìè ñóáúåêòàìè ñàìî
ñòîÿòåëüíî, ñòàíîâèòñÿ àêòóàëüíûì âîïðîñ 
ïîäòâåðæäåíèÿ äîñòîâåðíîñòè îò÷åòíîñòè, 
ñîäåðæàùåé óêàçàííûå ñâåäåíèÿ. Ñ÷èòàåì 
öåëåñîîáðàçíûì çàêîíîäàòåëüíî óñòàíîâèòü 
òðåáîâàíèå î ïðèâëå÷åíèè íåçàâèñèìûõ ýêî
ëîãè÷åñêèõ àóäèòîðîâ äëÿ îáåñïå÷åíèÿ äî
ñòîâåðíîñòè ïîêàçàòåëåé íåãàòèâíîãî âîç
äåéñòâèÿ. Òàêîé ïîäõîä îáåñïå÷èò ðåàëüíîå 
ñîêðàùåíèå ìàññû è îáúåìîâ âûáðîñîâ, 
ñáðîñîâ, ðàçìåùåííûõ îòõîäîâ.

Ñîâðåìåííàÿ ïðàêòèêà ïîêàçûâàåò, ÷òî 
îñóùåñòâëåíèå ïðîãðàìì ýêîëîãè÷åñêîé 
ìîäåðíèçàöèè â Ðîññèè íàèáîëüøèìè òåì
ïàìè ðåàëèçóåòñÿ êðóïíûìè ïðåäïðèÿòèÿ
ìè, ðàñïîëàãàþùèìè äîñòàòî÷íûì îáúåìîì 
ôèíàíñîâûõ ðåñóðñîâ [8. Ñ. 21]. Íà ïðåä
ïðèÿòèÿõ òåïëîýíåðãåòè÷åñêîãî êîìïëåêñà 
ðåàëèçàöèÿ ýêîëîãè÷åñêîé îòâåòñòâåííîñòè 
áèçíåñà çàìåäëåíà, êîëè÷åñòâî ïðîâîäè
ìûõ ïðèðîäîîõðàííûõ ìåðîïðèÿòèé ÿâëÿåò
ñÿ ìèíèìàëüíûì. Â óñëîâèÿõ íåïðåðûâíîãî 
îñóùåñòâëåíèÿ äåÿòåëüíîñòè èñòî÷íèêàìè 
òåïëîâîé ýíåðãèè ïîñëåäñòâèÿ íåãàòèâíîãî 
âîçäåéñòâèÿ ÿâëÿþòñÿ ãëîáàëüíûìè è íå
îáðàòèìûìè. Â òî æå âðåìÿ àâòîðû â íàó÷íîé 
ëèòåðàòóðå êîíñòàòèðóþò, ÷òî «öåëîñòíàÿ 
ñèñòåìà ïðàâîâîãî ðåãóëèðîâàíèÿ ãîñóäàð
ñòâåííîé ïîääåðæêè èíâåñòèöèîííîé äå
ÿòåëüíîñòè â ñôåðå îõðàíû îêðóæàþùåé 
ñðåäû â ÐÔ îêîí÷àòåëüíî íå ñëîæèëàñü» [9. 
Ñ. 75]. Íåêîòîðûå àâòîðû âûñêàçûâàþò ìíå
íèå, ÷òî äëÿ óëó÷øåíèÿ êà÷åñòâà îêàçàíèÿ 

óñëóã íåîáõîäèìî ñîçäàíèå êîíêóðåíòíîé 
ìîäåëè íà ðûíêå òåïëîýíåðãåòèêè [10. Ñ. 9]. 
Â íàñòîÿùåå âðåìÿ â áîëüøèíñòâå ðåãèîíîâ 
êîíêóðåíöèÿ íà ðûíêå òåïëîñíàáæåíèÿ ïðàê
òè÷åñêè îòñóòñòâóåò [7. C. 27].

Çàêëþ÷åíèå. Ïîëîæèòåëüíûé ýêîëîãè
÷åñêèé ýôôåêò îò ïðîåêòà ìîäåðíèçàöèè 
êîòåëüíîé ïóòåì çàìåíû óãëÿ íà áèîòîïëèâî 
îöåíåí íà îñíîâàíèè ðàñ÷åòîâ ïóòåì îïðå
äåëåíèÿ îæèäàåìîãî ñíèæåíèÿ âûáðîñîâ â 
ðåçóëüòàòå ðåàëèçàöèè ïðîãðàììû ìîäåðíè
çàöèè êîòåëüíîé. Ñóììàðíûå âûáðîñû â àòìîñ
ôåðó ñîêðàòÿòñÿ â 69 ðàç, èëè íà 321 ò/ãîä ïî 
ñðàâíåíèþ ñ àíàëîãè÷íîé êîòåëüíîé íà óãëå, 
íà îñíîâàíèè ÷åãî ìîæíî ñäåëàòü âûâîä î 
äîñòèæåíèè âûñîêèõ ðåçóëüòàòîâ â ñíèæåíèè 
íåãàòèâíîãî âîçäåéñòâèÿ íà îêðóæàþùóþ 
ñðåäó, à èìåííî íà àòìîñôåðíûé âîçäóõ. 

Ïëàòà çà ÍÂÎÑ ñîñòàâëÿåò ìåíåå 1 % 
â ñåáåñòîèìîñòè ïðîèçâåäåííîé òåïëîâîé 
ýíåðãèè. Ìàêñèìàëüíûé óäåëüíûé âåñ ñî
ñòàâëÿåò îêîëî 4 % ïðè ïðåâûøåíèè ÍÄÂ è 
ëèìèòîâ îòõîäîâ. Ãîäîâàÿ ýêîíîìèÿ âî âðåìÿ 
ôóíêöèîíèðîâàíèÿ êîòåëüíîé íà áèîòîïëèâå 
íà ïëàòå çà íåãàòèâíîå âîçäåéñòâèå íà îêðó
æàþùóþ ñðåäó ñîñòàâëÿåò íåçíà÷èòåëüíóþ 
âåëè÷èíó ñåáåñòîèìîñòè ïðîèçâîäñòâà ïàðà 
è ãîðÿ÷åé âîäû êîòåëüíûìè è íå ìîæåò âû
ñòóïàòü ìîòèâîì óìåíüøåíèÿ íåãàòèâíîãî 
âîçäåéñòâèÿ.

Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâó
þò î íåîáõîäèìîñòè óñòàíîâëåíèÿ íîðìàòè
âîâ íåãàòèâíîãî âîçäåéñòâèÿ è ðàçìåùåíèÿ 
îòõîäîâ íà ìèíèìàëüíîì óðîâíå äëÿ ôîðìè
ðîâàíèÿ ó ýêîíîìè÷åñêèõ ñóáúåêòîâ ìàòåðè
àëüíîé çàèíòåðåñîâàííîñòè â ñíèæåíèè àí
òðîïîãåííîé íàãðóçêè íà îêðóæàþùóþ ñðåäó. 
Ãðàìîòíîå óñòàíîâëåíèå íîðìàòèâîâ äîïó
ñòèìîãî íåãàòèâíîãî âîçäåéñòâèÿ è êîíòðîëü 
èõ ôàêòè÷åñêîãî ñîáëþäåíèÿ ìîæåò ñîçäàòü 
íåîáõîäèìîñòü çíà÷èòåëüíîãî ñíèæåíèÿ 
ìàññû âûáðîñîâ çàãðÿçíÿþùèõ âåùåñòâ. Íà
ëè÷èå ñòðîãîãî ýêîëîãè÷åñêîãî óñëîâèÿ îñó
ùåñòâëåíèÿ äåÿòåëüíîñòè ìîæåò âûñòóïèòü 
ðû÷àãîì äëÿ ïðîâåäåíèÿ ýêîëîãè÷åñêîé ìî
äåðíèçàöèè, ðåêîíñòðóêöèè èëè ñòðîèòåëü
ñòâà íîâûõ îñíîâíûõ ôîíäîâ êîòåëüíîé.

Óáûòî÷íîñòü êîòåëüíûõ, èñïîëüçóþùèõ 
ðàçëè÷íûå âèäû òîïëèâà, âûñòóïàåò ñóùå
ñòâåííûì ïðåïÿòñòâèåì íà ïóòè ýêîëîãè÷å
ñêîé ìîäåðíèçàöèè òåïëîñíàáæåíèÿ. Äëÿ 
óñêîðåíèÿ ïðîöåññîâ ìîäåðíèçàöèè òå
ïëîñíàáæåíèÿ â ÐÔ ãîñóäàðñòâó ñëåäóåò äî
ïîëíèòü ìåòîäû ðåãóëèðîâàíèÿ öåëåâûì ñî
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ôèíàíñèðîâàíèåì ïðîãðàìì ìîäåðíèçàöèè 
îáúåêòîâ òåïëîâîé ýíåðãåòèêè ñ ñîáëþäåíè
åì â äàëüíåéøåì íîðìàòèâíîãî óðîâíÿ ðàñ
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