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The problem of oil product losses in a result cdparation in Ukrainian fuel power complex is
presented in the article. It is described the otgewhere hydrocarbons emissions may take place
and their negative impact on environment. For itigadion it was chosen a filling station as an
object of fuel power complex. As a result it wavettgped a Multislice system for better
comprehension of interconnections in system “emvirent — filling station - technosociosphere”.

Posensnymo  npobnemy empam  Hagmonpodykmie y  pe3yibmami  6UNAPOBYEAHHS 8
NanueHo-enepeemuyHomMy Komniekci Yxpainu. Onucano o6’ ekmu, na AKUx 6i00y68aomovcsa empamu
HagmonpoOykmis, ma ix He2amueHull 6NIUE HA HABKOIUWHE cepedosuuje. [l O0CHIONCEHHS
00paHo a8mMo3anpasHy cmaumyilo AK 00’ €KM NATUBHO-eHep2emU4Ho20 Komniekcy. Po3zpobneno
waposy cucmemy Oasi Kpaujoeo po3yMiHHs 63AEMO36 SI3Ki8 y cucmemi <HABKOJIUUHE Cepedosuiye —
aemo3anpasena cmanyis — mexuocoyiocgepa.

Paccmompena  npobnema nomepv  mepmenpodykmoe 8  pe3yibmame  UCNAPEHUs 8
MONAUBHO-IHEp2emMUuieckom Komniexce Ykpaunu. Onucanbi 00veKmol, HAd KOMOPLIX NPOUCXOOAM
nomepu y21e6000p0008, U UX He2amugHoe GlusHue Ha OKpydcalowylo cpedy. s uccredosanus
gblOpana asmo3anpasoyHas, CMAamyusi KAk O00beKm MONIUSHO-IHEPLeMUUecKo20 KOMNIeKcd.
Paspabomana cnoesas cucmema 01 nyuwieco NOHUMAHUS  83AUMOC6EA3eU 8  cucmeme
KOKpYAHCaAOWas cpeoa — aemo3anpagoyHas CMaHyus — mexHoCcoyuocoepa».

Statement of purpose Meanwhile numerous problems connected
with production, processing and usage of oil are

Modern situation in Ukrainian fuel-power w of current importance.

: : o T 0
complex (FPC) is characterized by limitation of Considering problems of Ukrainian FPC we

own oil deposits and low efficiency of oil g 056 that special attention should be paid to
refinery plants. As a result transport Sector iggsses of oil products during technological
provided with energy source due to imporh ocesses. The essence of this question looks as
mainly. Ukrainian FPC during last years igollowing. During storage, transportation,
demonstrating development of the maiRwapping, and application of oil fuels we can
economical indexes. During last time it can bgbserve their significant losses caused by
observed a positive tendency in growth of maiﬁydrocarbons evaporation [1].
activity indexes in fuel-power complex Control of oil and oil products losses
branches. However, there are a number abwadays is stipulated by will to use
problems, which requires immediatehydrocarbon raw material more effectively. Oil
consideration and search for their solutions.  products losses control is one of the most
While modern science and technology teninportant ways to safe fuel-energy resources,
toward development and implementation of newhich play leading role in economics
alternative energy sources, oil is still the mostevelopment. Elimination of hydrocarbons
important and widely used energy carrier albsses in a result of evaporation may save up to
over the world. 20% of oil products and money as well.
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That why this problem is so important form According to Y. Surigala, O. Puhovich in
economical point of view. However, damagekraine this number is much greater and varies
done by oil products losses consists not only §lom 3 to 7%. In reservoir parks losses reaches
precious hydrocarbon raw material amoumts — 80% from all losses. Investigations based
decreasing that is an economical aspect of tg@ statistical analysis of production and use of
problem, but also of negative impact on thge| as an energy source have shown that in
environment (ecological aspect of the problem)ykraine it is evaporated and emitted into the

Problem forming atmosphere about 1 min ton of various kinds of
o - , fuel. Among them about 500 000 t are motor
Negative impact of filling stations (FS) on trol d about 300 000 t — diesel and iet fuel
environment is revealed much greater th Lro’s and abou Iesel and Jet Tuel.

Also it is defined that fuel losses for jet engines

comparing to other storages of oil products. ltd?uring flight can reach 7% of mass [1].For

explained in a following way. From one han | K hat f .
filling stations are displaced in large cities wittffXample, M. P. Kovalko states that for reservoir

high density of buildings and high concentratioR&'k of oil refinery such losses are equal to
of motor transport; from another hand emissiorg® 000 t of hydrocarbons per year. French
at filling stations take place at height just 2 m3 Scientists estimate losses of fuel from
above the ground [2]. Independently on thevaporation during car filling as 0,19% from
source of loss hydrocarbons get into thilel volume that is discharged (0,14 kdjm
atmosphere, they negatively influencéserman scienticts — 0,175%, English scienticts —
environment and human health in particular.  0,18%, Japanese scienticts — 1,44 Regin

In our research the problem .of oil products Task forming
losses from evaporation is described on example
of Filling Station as one of FPC objects. The FS Oil products emissions at FSs are a complex
was chosen for investigation due to itproblem, which concerns all aspects of human
suitability according to many requirements foactivity (legal, scientific-practice, nature
FPC in ecological and economical areas. preserve, social, medical, and economic one).
There is a necessity in integral comprehension
o _ _of this problem and cardinally new approach to

The problem of emissions of oil and oiking opportunities for its solution. In our
products is one of _key questions in providingasearch we put the am to explain the
energy and ecological safety of the countryyomplexity of investigated problem, to show
During last 15 years in our country this questiogymper of aspects to be taken into account for
is also popularly discussed by such specialists gs solving. Our purpose is to create a system
S. V. Boychenko, O. V. Boychenko,approach), which may explain interconnections

AV. Kulagin and society as well. Muchpeqween natural environment, filling station and
attention is paid to huge emissions of harmfybchnosociosphere.

vapors from oil and oil products and to losses of ) .
precious hydrocarbon raw material [3]. Main material
Theoretical investigations of F.F. Abuzova, |osses of hydrocarbon fuel at filling stations
N.D. Ivanov show that fuel losses fromake place mainly in large cities with high
evaporation make about 2 — 5% from totalensity of building up and significant quantity
volume of oil refining. . At the same timeof auto transport. According to the data of
annual nonrenewable losses of oil and oifokyo office for pollution control it is known
products for Ukraine is equal to 2,3 min ton [1].that from the moment of tank truck filling with
World statistical data state that the total losgi| product at petroleum storage depots up to its
of oil and oil products from evaporation variegistribution in fuel tanks of auto transport at
in a range 0,5 — 1,7% from the total volume dflling stations it is lost 0,64% of fuel in a rdsu
processed raw material [3]. of evaporation [4].

Analysis of resear ches and publications
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CHx losses at filling stations take place That's why oil products losses control gives
during filling-discharge operations in reservoirsiot only economical benefit but it is also vitally
(“big breathing”), fuel storage in reservoirSmportant to provide nature protection [1].
(“small breathing”), filling of auto transport fuel  Ecological aspect of this problem is also of
tanks through fuel distribution pump and also igurrent importance, because evaporation of fuel
a result of spillages and disturbances isignificantly increases technogenic loading on
hermiticity of pumps, refueling hoses, absenagnvironment. Negative impact of filling stations
of tightening gaskets [5]. Generalized fuebn environment is revealed much greater than
losses at fl”lng stations are divided as it i@omparing to other storages of oil products_
presented on the following diagram (fig. 1).  |ndependently on the source of loss
hydrocarbons get into the atmosphere, they
negatively influence environment and human
1 health in particular [2]. High concentration of
hydrocarbons in air cause increased morbidity
disturbances of respiratory system, functional
changes of nervous system and other health
disturbances.

Considering the problem of oil products
losses we came to conclusion that it concerns all
spheres of human activity. That is why this
problem requires a complex approach to its
solution. As a result of our research there was
developed a Multicomplex approach for integral

Fig. 1. The structure of generalized losses
at filling stations:
1 — overfilling of fuel tank during filling (48,7%);

2 — in a result of evaporation (17,7%); comprehension of this problem and search for
3 — driving during filing of fuel tank (14,6%); new opportunities to its solution.
4 — technical disrepairs of FDP (11,4%); The essence of this approach is that any

5—technical disrepairs of discharge equipmen®t].6  oyisting problem in FPC should be understood

Situation with emissions of oil and oilas a complex problem and considered from
products in Ukraine is intensified by significandifferent points of view. Because it is
deterioration of equipment, which is used in oimpossible to overcome the whole problem,
and gas industry. Mainly whole reservoir parkolving only one of it's components. This
of Ukraine consists of ground metal verticahpproach is very convenient, because it may be
reservoirs with stationary roofing, which wereapplied to any object of FPC. Investigating the
built 20 — 30 years ago. Only small part of thergroblem of oil products losses in a result of
is equipped with pontoons and floating roofingevaporation we included the following aspects,
Park of railway and truck cisterns and fillingwhich may contribute into solving of this
discharge equipment is already out of date @foblem: legal aspect, scientific-practical
well. aspect, nature preserve aspect, social aspect,

Fuel losses from evaporation (natural lossegjedical aspect, and economical aspect. All of
lead to worsening of fuel exploitationihese components are tightly connected with
characteristics, such as triggering and antiknogk,-h other by multiple connections and any of
stability, which limits technical resource Ofihem can be chosen as a starting point for the
engines of transport means. Damage, made B blem solution.
these losses, i_s not only decre_ase of fuel The damage, which is done by losses of oil
resources quantity and cost of loosing producits,qqucts at filling stations (discharge, storage,
but it is also negative ecological CONsequencEdiing) consists not only in decrease of fuel

which are a result of environment pollution byesources and cost of lost products, but also in
oil products. negative impact on components of environment
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(atmospheric air, soils, water objects, flora and In regional centers there is about quarter of
fa_u_na) and components of urbocomplexefiiling stations, about 40% is situated in other
(cities, rural areas, efc.). . towns and about one third is on routes and in

Usually estimation of transport impact onjillages. However, numbers vary greatly from
environment a_nalyzes Sl_Jch negative products @fgion to region; the greater population of
fuel combustion as nitrogen oxides, sulfufegional center — the greater concentration of
oxides, carbon oxides, dust, soot, and vario§fing stations there. So, nowadays FSs are
unburned and newly formed hydrocarbongyresent in big industrial centers, small villages
Their toxic impact on human health angpqg along highways and routes. But
too many aspects in hydrocarbqns life-cycle Atetivity causes its negative impact on
still - unknown [6]. The main source of,pacomplexes, in which FS is functioning and

hydrocarbons’ entrance into environment is NQdhvironment. As nowadays more and more
auto transport emissions, but places of fuel aRgyiiories become urbanized it is rational to
lubricating materials storage before they get intQ, \ciqer urbocomplexes  consisting  of
fuel tank of a car. Taking into account a gre bcomponents: rural areas and  cities

number of fuel stations in Kyiv the problem oUrbocomplexes are not only industrialized

environmental pollution from filling stations it ries with high density of buildings.

32?;{23%?3;5 Z(t)igtrjllar day by day and reqlJIreSThey are also a high number of population,
Main sourge o.f fuel  entrance intoWhich is also subjected to FSs’ impact and
somehow tries to solve this problem. That is

: ; , 0
Z%'roinrglie:é 2rest§r‘:]'25(ér7%;n) E;Sg[)\'/ggtss E)ngfﬁ)éffhy it is correctly to use wider notion
PP Y 0 J echnosociosphere” instead “urbocomplex”,

supply (they determines pollution of soll ar?%escribing negative impact of FSs and ways to
ground waters), evaporation from reServoirg; i +e or diminish it However

during short and long winds (28%) and fromurbocomplexes are integrally connected with

petrol pumps (they determines air pollution) [7], omponents of environment (air, water, soil,

A_n Important reason of IO.SS Of. fuels aNGi5ra and fauna). So influence of FSs’ activity
lubricating materials (10%) is spills during enetrates through urbocomplexes, and leaves
filling of tanks, reservoirs, vessels, transpor s negative impact on environment éomponents
vehicle; due to viplation by workers of rules o or better comprehension of this complex-
executlon_of certain operatlons. interconnection  between Filling Stations,

Accordlng' to Multicomplex approach, theNatural Environment and Technosociosphere it
probl_em of oll produqts losses at FSs Sho‘."d t\)ﬁas created a Multislice system. The main idea
considered from dl.ffergnt points  of VIEW.of this system: it is volumetric or 3-dimentional.
Nowadays this question is understood mainly gsgq: activity negatively influences on
an economical problem. However, moderfyhocomplexes, and penetrating through them
world trends to ecologization of all spheres qbayes its impact on environment components.
human life and activity lead to consideration ofye nave also shown schematically how
ecological aspect of FS functioning. ~ Multicomplex approach is appliable to this

As FSs’ functioning is tightly connected W'thsystem. From each aspect of the Multicomplex
human activity (beginning from driving gpproach it was chosen one component and
personal motor transport) in Ukraine there is ghown it's role for integral understanding and
quite well-developed net of FS. The greategplving of the above mentioned problem.
number of filling stations is in Kyiv (more thanThe Multislice system (fig. 2) is presented in a
220) and its region, then in Crimea, Donetskorm of 3-dimentional block-scheme, which
Harkiv, Odessa, Dnepropetrovsk, Zaporizhzhygonsists of many correspondent layers and
and Lviv regions. contains informative loading by its components.
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system is creation of mathematical models to
describe proposed schemes in order to optimize
search for new solutions to existing problems in

f‘ & The next step in development of the
4{5\;“&?}%}‘ Multicomplex approach to FPC analytical

alr) Ukrainian FPC.
Cities
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Fig. 2. Multislice system



