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Annomayus. Cospemennoe paszsumue HepmAHOU ompaciu npeononazaem Haauyue pecypcodpP@exmusnvix
mexHono2Uli, Komopbvie Oa3upyromcs HA MEXHUYecKux, IKOHOMUYECKUX U IKOI02UYeCKUx npuxyunax. Hx
Hapywienue MoJicem npueecmu K HEBOCHOJIHUMbIM HOMEPSAM pecypco6 U HAHeCmu  CyuecmeeH bl
aKonozuyeckuil yuep6. Ilosmomy medxncoyHapoomnvie sxonocuveckue cmanoapmor UCO 14000 npeononacarom
noGblUeHHble GUObI OMBEMCIEEHHOCU K NPeonpusmusam, OONYCMUGWUM YKazanHvle Hapyuwienus. Tem He
Menee, HeghmsaAHble KOMNAHUU eXHCe200HO HeCYym CepbesHble (QUHAHCO8ble 3aMmpambl, CA3AHHbIE C A8APUIHBIMU
UNU UPe3BbIYATHBIMU CUMYAYUAMYU NPU MPAHCHOpmMe Hemu U HeghmenpoOdykmos. B cesasu ¢ avliueykazaHHbIM,
803HUKAEM HEOOXOOUMOCMb 6 COBEPUEHCINEOSAHUY CYWeCmBYIOWUX U paspabomKe HOBbIX IPHeKmusHvix u
Ovicmpopeanuzyemulix MexHoI02Ull IOKANUZAYUY U YMULUZAYUU HEDMAHBIX PAZIUBOE.

Esicecoomnviti 06vém, nocmynarowux Ha YMUu3ayuio y2ne000po008 ¢ 3azpsa3HeHusIMu, mpeoyem pa3eumus
BbICOKOIPPEKMUBHBIX, HEOOPOUX U IKOIOSUYECKU Oe30NACHbIX MEeXHOI02Ul, Komopvle O6a3upyiomcs Ha
DA3TUYHBIX DUUKO-XUMUHLECKUX MEMO0ax pa3oeeHus.

B nacmosuwee spems cywecmsyiom kax sapybedicnvie, max u Poccutickue ananozu no ouucmke/ymuauzayuu
Hepme3sazpasHeHull unu Hegpmewnamos. Ilposedénnvlii tumepamypHsill aHaIU3 NO360UI GbIAGUMb HAuboNee
socmpebosanHblie MexHON02UY, PA3PAdOMAHHBIE POCCUUCKUMU NPOU3BOOUMETAMU.

Hcxooa uz 0docmouncme npoekmoé pasHblX KOMAAHUU U YYUMbleas ux HeOOCMAmKu, asmopamu Ovlid
npeonpuHama NonvimKa cO30AHUS KOHKYDEHMOCHOCOOHOU MEeXHON02UY UMNOPMO3aMeujeHus (MoOeauposanue

HOBOU YCMAHOBKU), C Y4EMOM Mpedosanuil KOHeUHO20 NOmpeoumers.

The oil industry’s continued progress advances the application of resource-efficient technologies based on
technical, economic, and environmental principles. Violation of the above principles generally causes the loss of
irreplaceable natural resources and, as a result, environmental damage. Therefore, the international ecological
standards 1SO 14000 aim to persuade companies to take more responsibility for violation of these principles and
regulations [1]. However, financial costs annually incurred by petroleum companies because of oil and gas

transportation accidents do not decline [2]. This necessitates improvements in the existing technologies and
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development of new ones which would be effective in oil spill detection, elimination, and further treatment of oil
sludge.

The treatment machine produced by Swedish company «Alfa Laval» has been chosen as one of the most
highly positive examples (LLC «Avantage», LLC «Spetzautocom», ZAO «RusEcoProject») and foreign
manufacturers (LLC «Alfa Laval», AG «MOG») [3-5] for oil sludge processing. Main characteristics of the
machine are listed in Table 1. All calculations were made per one month of machine operation given that it was a
five-day working week and 8-hour work day. Calculations involved the current price for oil sludge treatment
(1250 rub/md).

Table 1
“Alfa Laval” machine characteristics
Company Power Cost Processing capacity Tr;iiggggt
LLC «Alfa Laval» 45 kw 13 000 000 9 m%h Phys-Chem-Bio
Price for a block COSEﬂﬁ&%?Lition Cost ?;iglp:je)ration Total profit Payback period
34 560 1 800 000 7,5 months.

The advantages of Swedish project are as follows: high utilization quality of any oil products, compliance
with modern environmental standards, high reliability and technical support guaranteed by the manufacturer.
However, the facility discussed has some limitations: impossibility of feedstock reprocessing due to high
performance and need for consumables (filter cartridges and chemical reagents).

Having considered all the advantages and limitations of “Alfa Laval” technology, authors have made an
attempt to develop a new machine within import substitution framework with due regard to the listed
characteristic features (Table 2).

Based on calculations which involve costs related to the proposed facility operated from different power
sources, it has been revealed that one of the most effective methods to cut utilization cost is the possibility to
carry out all works stationary. Depending on the operating conditions, autonomous field work will be 3-4 times

more expensive.

Table 2
Characteristics of the proposed machine
Compan Power Cost Processing capacit Purification
pany g capacity methods
The proposed 15 kw 1545 200 2 m/h Physical
machine
. Cost of operation Cost of operation . .
Price for a block (network) (field) Total profit Payback period
300 000 - 450 000 11520 47 232 400 000 4 months

Due to physical treatment methods, it has become possible to recover good quality oil from waste oil sludge
with its composition being the same. This cannot be achieved in other ways. Therefore, it can be stated that the
proposed treatment machine is resource-efficient and it enables to partially reprocess waste oil sludge prior to

reuse or disposal. Authors have carried out the feasibility study in terms of short-term perspective (3 years) and
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long-term perspective (10 years) of the proposed machine implementation including Swedish analogue if using

only physical methods of treatment (Table 3).

Table 3

Profit and work volume comparison for short- and long- term perspectives

Parameters

«Alfa Laval» (1 machine)

Proposed machine
(4 machines)

Processing capacity (m3/hour)

9

8

Expenses (facility assembly and energy, 3

years)

14 244 160 rubles

6 595 520 rubles

Total profit (3 years)

25 920 000 rubles

23 040 000 rubles

Volume of processed material (3 years)

51 840 m®

46 080 m?

Expenses (facility assembly and the
energy, 10 years)

17 147 200 rubles

7 563 200 rubles

Total profit (10 years)

86 400 000 rubles

76 800 000 rubles

Volume of processed material (10 years)

172800 m®

153 600 m®

The most significant findings to emerge from this study are as follows:

v" the proposed project is of low cost in comparison with European analogues;

v" due to high mobility and small number of staff required to operate the facility (up to 3 persons including an
operator), it is possible to eliminate oil spills in-situ which, in its turn, contributes to significant cost
reduction as compared with the ex-situ methods;

v having a proper financing the further development and serial production of the proposed facility will provide
qualified specialists with new workplaces and contribute to addressing the issue concerning small local spills
far from big refineries;

v' the equipment performance is enough to utilize the wastes of a small refinery.
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