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Urgency of the research. Pipeline transport (PT) in
Ukraine is a basic bar of the oil-and-gas complex of country,
guarantee of its energetic safety. It is explained by very im-
portant role of the oil-and-gas transport system in the econo-
my of Ukraine.

Target setting. Therefore it is necessary to develop the
scientific-methodological foundations of ecomanagement of
the PT on increasing its technogenous-ecological safety level
as the efficient factor of economics greening.

Actual scientific researches and issues analysis. For
the analyzed works O. M. Adamenko, S. I. Doroguntsova,
L. G. Melnika, G. I. Rudko, V. M. Schmandija, D. R. Baer,
R. D. Cane a.o. appear a limitness of the date on the theoreti-
cal and methodological foundations and the scientific princi-
ples of the formation of ecological-economical safety of the
PT, the prevention of the risks of technogenous accidents with
the high economical and ecological damages.

Uninvestigated parts of general matters defining. The
scientists have not jet sufficiently developed questions of the
integrated estimation and prediction of the technogenous
influence on the ecological-economical safety of the PT and
its prevention.

The research objective. The aim and tasks of the work —
to develop the scientific principles of solving the problem of
providing and managing of the ecological-economic safety of
the PT by improving the technological processes on the base
of the integrated estimation of the eco-desctructive tech-
nogenous influence on the PT.

The statement of basic materials. The article proves the
expendiency of an improving of the technological processes,
with the high technical-economical and social-ecological effi-
ciency, for the security of the ecological-economical safety
(the innovating resource and energy-saving technologies of
welding, the synergist protection compositions on the second-
ary raw materials etc.). The models of complex ecomanage-
ment, monitoring, with receiving the positive synergist ecologi-
cal-economical effect (PSEE) are developed.

Conclusions: it is showed, that the greeneng of econom-
ics, the balanced natural using: a prevention of the man-made
disasters, the elimination of losses of energetic materials,
unreceived products, a compensating expenses on a liquida-
tion of the consequences of technogenous accidents is pro-
vided by the improvement of ecomanagement of the techno-
logical processes.

Keywords: ecological-economical safety of pipeline
transport; ecomanagement; improving of techprocesses;
technoeconomical; socio-ecological efficiency.
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EKOMEHEDKMEHT TPYBOINPOBIAHOIO
TPAHCNOPTY AK YNHHUK EKONOII3ALII
EKOHOMIKU

AkmyanbHicmb memu docnioxeHHs1. Tpy6onpoesioHuli
mpaHcrnopm YKpaiHu € OCHO8HUM CMPUXHeM Haghmoaa3080-
20 KOMIIeKCy KpaiHu, 2apaHmom ii eHepaemu4Hoi be3sneku.
Lle nosicHroembcsi Ha038uYalHO 8aXKIIUBOK POIITI0 Haghmoza-
30mpacrnopmHoi cucmemu 8 eKOHOMIUi YKpaiHu.

MocmaHoeka npobnemu. Omxe, sUHUKae HEObXiOHICMb
PO3pPObKU Hayko80-MemoOosio2iyHUX 3acad eKOMeHEeOXMEeH-
my mpy6onpogioHo20 mpaHcrnopmy Mo MiG8UUWEHHIO pPieHsI
lio20 mexHo2eHHO20-eKos102i4HOI be3rneKku sk egheKmueHO20
YUHHUKa eKosloeizauii eKOHOMIKU.

AHani3 ocmaHHix docnidxeHb i nybnikayit. 13 npoara-
nizosaHux pobim O. M. AGamerka, C. |. [opoayHuosa,
J1. . MenbHuka, I. |. Pyobka, B.M. LlimaHdis, D. R. Baer,
R. D. Cane ma iH. cnidye obmexeHicmb OaHux npo meope-
muyHi ma memodosoeidHi 0CHOBU, HayKo8i MPUHYUNU ¢hopmy-
8aHHs ekorsoeidHoi 6esneku TPT, 3anobieaHHs pu3uky mex-
HO2EeHHUX agsapill 3 8UCOKUMU €KOHOMIYHUMU ma eKosloeiqyHu-
Mu 36umkamu.

BudineHHs1 HedocsidKeHUX YacmuH 3a2asibHOI Npo-
6nemu. Haykosusmu we HedocmamHbO onpaubosaHi Mu-
maHHS1 W,000 KOMIIIEKCHOI OYiHKU ma MpOo2HO3y8aHHSI MEXHO-
26HHO20 8r/IUBy Ha eKoro2o-eKoHoMiYHy 6esneky TPT ma
lio20 nornepedxeHHs.

lMocmaHoeka 3aedaHHs. Mema i 3adayi pobomu — Ha
OCHOBI KOMIIIEKCHOI OUiHKU eKOOeCmpyKMmu8HO20 MexXHO2eH-
Hoeo ennugy Ha TPT, po3pobumu Haykosi 3acadu 8uUpilueHHs
npobnemu 3abesnedeHHs ma ynpaeniHHs U020 eKoroeo-
EKOHOMIYHOK 6e3MneKor0 yYOOCKOHANIEHHSIM MEXHOM02iHHUX
npoyecis.

Buknad ocHogHo20 Mamepiany. Y cmammi, Onsi 3abesrne-
YeHHs1 eKoro2o-eKoHoMiYHOI 6esneku TPT, obrpyHmosyembscsi
douinbHicmb  yOOCKOHaNIeHHs MEXHOMO2IYHUX MPoYecie 3 8UCO-
KO MeXHIKO-eKOHOMIYHOIO, CcoujaribHO-eKOMo2iYHO eghekmus-
Hicmio (iHHoeaujliHi pecypco- ma eHepao3bepieatoyi mexHorsnoaii
38aprO8aHHSI, CUHePaIitYHI 3axXUCHI KOMIO3UYji Ha 8MOPUHHIU cupo-
8uHi ma iH.). Po3pobneHi Moderi KOMIMIIeKCHO20 eKoMeHeOXMe-
HMY, MOHIMOPUHay, 3 00epXXaHHAM MO3UMUBHO20 CUHEP2i4YHO20
eKor1020-ekoHoMi4Ho20 egpekmy (INCEE).

BucHoeku. Noka3aHo, Wo yOOCKOHaNeHHSIM eKOMEeHeOX-
MeHmy mexnpouecie 3abe3rneqyyembCsi eKosiozizayiss eKOHOMI-
Ku, 3banaHcosaHe rpupodokopucmyeaHHs:3anobieaHHs1 mex-
HozeHHuUXx aeapili TPT, ckacysaHHsi empam eHepaemu4Hol
CcuposuHU, HedoodepxaHo20 MNPOOyKmMy, KOMMEeHcauiliHuX
3ampam Ha fikgidauito Haciokie mexHo2eHHUx asapil.

Knro4doei cnoea: exonozo-ekoHomiyHa 6e3neka mpybon-
pPOBIOHO20 MmpaHcrnopmy; eKoMeHeOXMeHmM; YOOCKOHaIeHHs
mexnpouecie; MEexXHIKO-eKOHOMIYHa,  couiaribHO-eKooaiyHa
eghekmueHicme.
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Urgency of the research. The level of operational reliability, environmental safety and economic
security, the lack of industrial accidents are the main indicators of the efficiency of the pipeline
transport (PT). According to U.N.O. the risk of industrial accidents (pollution of freshwater, marine wa-
ter, air, soil), land degradation (due to the accumulation of toxic chemicals, waste) are the most
threatening environmental and economic issues at the global level.

Target setting. Ecological and economic danger on PT is mostly created by the environmental
situation, which is based on eco-destructive processes: chemical (accumulation of toxic substances in
the environment, including heavy metals (HM)), physical (activating effect of energy pollution) and
biological (effect of aerobic, anaerobic bacteria). These negative processes cause eco-destructive
devastating effects: surface and volume effects in pipe steels in technogenic systems cause danger-
ous destruction due to cracking and fatigue. This is the main reason of technogenic disasters and eco-
logical-economic danger on PT in 80% of cases. Man-made accident at PT cause significant ecological
and economic losses due to lost, underproduced products, compensation of losses in the aftermath of
industrial accidents, destruction of natural landscapes, HM accumulation in flora, fauna and through food
chains - in human body. This makes the urgent need for eco-managing measures to stabilize and
improve the environment for new integrated approaches identifying and predicting levels of eco-
destructive anthropogenic influence (ingredient, energy) on the ecological state of technogene systems
with PT.

Actual scientific researches and issues analysis. Sources [1; 2] refer to the enterprises of man-
made high risk as the sources of the conflicts in Ukraine. The PT are considered as ecologically hazard-
ous enterprises. The authors [3] draw attention to the need for a comprehensive assessment of the impact
of anthropogenic pollution on the environment. In source [4] the high level of environmental dangers of
man-made pollution with heavy metals (HM) as super-toxic materials of XXI century is emphasized. In [5; 6]
the significant ecological and economic losses due to anthropogenic impact crashes are shown. These are
losses of business entities from violation of the environment, damages and additional costs spent on pre-
venting them. Only at air pollution the environmental and economic damages on lost, underproduced prod-
ucts and compensation costs are, respectively, 10, 40, 50% of ecological and economic damage [5; 6].
Consequently, emergency pollution of air, water and land resources causes damage thousand UAH.,
respectively: 2.5, 29, 71 [6]. In a market economy technogenic pollution affects the main technical and
economic indicators of the business - production costs, profits. The material, labor and energy resources
are being lost, the capital productivity and virtually all indicators of business activity of manufacturing enti-
ties are being reduced. The authors of [7] suggest the analysis of the formation and management of eco-
logical safety. Works [8; 9] refer to the management of environmental safety and economy disasters. Work
[10] is dedicated to the issue of environmental safety of PT.

Uninvestigated parts of general matters defining. Scientists have not worked (research) The
guestions concerning economic complex estimation of anthropogenic impact on PT and ways to ensure its
environmental and economic security as an effective factor in greening the economy has not been worked
out by the scholars yet.

The research objective. The aim and tasks of the work are to develop the scientific principles of
solving the problem of provision and managing the ecological-economical safety of the PT by improv-
ing the technological processes on the base of the integrated estimation of the eco-destructive indus-
trial influence on the PT

The statement of basic materials

1. Methodical and methodological aspects

To solve the tasks set in the work the systematic approach is involved decomposing the technogene
ecosystems with PT into hierarchical sub-systems:

- ecomanagement (EM) under conditions of anthropogenic influence (ingredient and energy pollu-
tion), by a unified complex scoring [11], with the establishment of the sum dangers indicator I (O ...
100) for 10 components and eco-state (from favorable, normal (1, 2 points) to crisis, catastrophic (9,
10 points)).
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- management of environmental and economic security of the PT, improvement of technological
processes by their technical-economical and socio-ecological efficiency. Attaining the positive
synergistic environmental and economic effect (PSEE) using synergistic protective compositions of
secondary raw materials is shown by the example of one of the most important technological process-
es for all industries, especially for pipeline oil and gas sector — welding. [11; 12] (Fig. 1).

2. Results and discussion

The choice of innovative technology of welding low-alloyed pipe steels (automatic arc welding
(AAW) under the flux layer, instead of manual arc welding (MAW)) significantly reduces (by more than
20 times) technogenic pollution caused by welding aerosol, oxides of heavy metals (Cr, Ni, Fe, etc.) -
up to 40 times. Soil contamination decreases in 14...18 times by Z¢: category of extremely dangerous
pollution (IV) turns into permissible (I) — according to State standarts 2.2.7.029-99 "Soil Protection"
and State Standard 1SO 10381-1: 2004. The most efficient steel welding 16SAW with volumetric ther-
mosolidifying (VTS) enhances the improvement of ecological-economical safety of welding for Cp,
technological efficiency ratio yr is 5.1 in the soil polluted by HM, with Z-=68. It means that the welding
junction (WJ) turns from group 4 “lowered stable” into stable (group 3). The endurance of WJ of steel
is also provided in sewage and surface water: yr=2.2...2.9, especially in the most vulnerable area of
WJ - heat-affected zone (HAZ), which is, together with welded seam (WS) responsible for destructions
and man-made disasters on the PT (Fig. 2). The improvement of the technological process of steel
welding 16SAW (with VTS) is provided by increasing its stability when exposed to EMF (f=100 kHz,
E=100 V/m, H=5 A/m), y1=2.

To develop synergistic protective compositions (SPC) secondary raw materials were used with the re-
cycling of the regional waste (C — cubic departure of the first distillation of caprolactam in regeneration shop
e-caprolactam).
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a: the indicators of the ingredient pollution of BM (air, water, soil — K5, K,,, Kg according to the

indexes of pollution IPA, IPW, the total figure of soil pollution — Z¢); energy pollution— Kgye, for E
(V/Im), vibration Ky, 3a Ly (dB), radiation — K, for A (Ku/km?).
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b: managing environmental and economic security of the PT by introduction of innovative energy
saving technologies to produce PSEE, by the technical and economic, social and environmental
efficiency, based on differentiated assessment, including economy, achieved by the elimination of
environmental damage W;=W 4+W,,+Wg, environmental tax MNy=M,,g+Mg+M;, and total economic

=7
effect Ex= .rl E. . Es is formed by: elimination Ny — E,, of the transport expenses— E,, and the
i=1 1

cost of the waste dumps — Es, profit from sales of waste — E,;, Es — the difference in prices for
secondary raw materials; the abolition of risk of industrial accidents — Eg, and the cost of
compensation for excess air water, soil, plants pollution, landscapes abuse, deterioration of the
health.

Fig. 1. Models of complex eco-management EM (a) and management of environmental and economic
security of the PT obtaining PSEE (b)

i M
2.7

2.3
1.9

1.5

HAZ OM HAZ OM
Fig. 2. yr innovative technology of steel welding 16SAW for its stability in sewage (I) and river (ll)
water, polluted by HM in WJ zones (HAZ, OM - the main material)
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Zeolite is an active polar adsorbent used in chemical fiber production together with new synergistic
additives (SA), chosen with the help of computer modeling (method MNDO-PM3), by electronic and ther-
modynamic characteristics among heterocycles - imidazole derivatives, thiazole. Best SPC were used to
clean soil, sewege water from HM and to protect steel, WJ from aggressive affect of the environment con-
taining HM (soil, water), energy pollution, prevention of man-made disasters [12] (Tab. 1).

Table 1
Ensuring environmental and economic security with SPC for the complex unified scoring
Components of Ip, points With no protection With SPC Complex protection
1 2 3 4
Ka 5 2 1
K 7 5 5
Kuy 8 3 3
Kp 5 2 2
K, 6 2 2
KEmE 4 2 1
Ky 4 2 1
K, 3 2 1
Kkm 8 3 3
Kmzv 6 2 1
Ip 56 25 20
Points 6 3 2
Ecological-econimic unsatisfactory satisfactory normal
secure level

So, the components of Ip: Ky, Ky, Ks, KEpmE Ta iH. are reducing with the use of SPC and complex

protection by 2...5 points, and I, is reducing more than twice, and by the points — in two or three times.
As a result a high level of the ecological-economic security of the PT is being provided (change from un-
satisfactory to normal). The improvement of this technological method ensuring the environmental and
economic security of the PT and its versatility is that not only the SPC cause protection against destruc-
tion of the PT modifying their surface by metalchelate resistant protective film, but also provide a reduc-
tion of the HM level - by linking them with metalchelation from mobile form into the fixed one. Polar ad-
sorbent in their structure (zeolite) provides adsorption of metal-talohelatives (soil and sewege water are
optionally cleaned from free cations of HM by ion exchange). As a result, the PSEE is formed. This is
confirmed by the technical and economic, socio-ecological efficiency of the improvement of the techno-

n=7

logical processes, with the total economy expected EE:in (Tab. 2) and the ecological loss prevented
i=1

(Wx=22624.63 UAH/year).
Table 2

Total economy Ez on the improvement of the SPC with the elimination of the regional waste C

Components Ey, UAH/year

E; 164497.39 Es 140120.0
E, 3299.48 Es 55000.0
Es 6598.96 E; 9264.48
E, 59880.0 Es 290660.31

3. Conclusions.

1. Greening of the economy with balanced use of natural resources: cancellation of losses of
energy resources, underproduced product, compensation costs for elimination the concequences of
industrial accidents (technogenic pollution of soil, sewege, biota, damage to PT etc.); is provided by
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eco-management of the PT that includes the improvement of the technological processes with innova-

tive technologies, secure to the environment.

2. The unified differentiated comprehensive assessment of the industrial impact on the PT de-
signed makes it possible to predict, manage its environmental and economic security to give a
synergistic positive environmental and economic impact (PSEE).
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