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ENVIRONMENTAL MANAGEMENT AS A COMPONENT OF AN INTEGRATED
MANAGEMENT SYSTEM FOR GAS CONDENSATE
AND OIL PROCESSING ENTERPRISES

Abstract. The results of activity and stages of implementation of various measures of environmental policy of the
enterprise are considered on the example of Shebelinsky department of gas condensate and oil processing. The structural
scheme of the ecological management system model as an important component of the integrated management system of
the gas condensate and oil refining enterprise is proposed on the basis of scientific literature, regulatory and legal documents
using structural-logical method, systematization and generalization, and methods of meaningful and comparative analysis. This
work also describes the specifics of ecological standards implementation based on ISO 9000 and ISO 14000 series for
integrated management system development. It has been proved in practice that development and implementation of the
integrated management system in the natural gas liquids and oil processing enterprise provides certain advantages, specifically,
improves the overall products competitiveness, helps to adapt faster to the market environment, shapes environmental policy
and approaches for effective resource management. The integrated management system development process consists of 4
basic stages, namely, planning, implementation, verification, and adjustment. Complex process and system approach
represents an integral part of the integrated management system development. While being gradually implemented, the
application of the additive and simultaneous integration models made it possible to create a single management system based

on the requirements of different standards and significantly reduce the documentation volume.
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Introduction

The operation of oil refineries leads to significant
pollution of the atmosphere, so addressing environmental
issues in the light of current international best practices is
an important task. At the current stage in the European
integration processes deployment, it becomes crucial to
upgrade the manufacturing processes and to find out the
optimal balance between the maintenance of the
environment and basic public needs satisfaction for
ensuring the profitability of the industrial systems, and
competitive production. The study of different countries
experiences in implementing environmental measures at
the processing enterprises, allows to determine a set of
such measures and to choose the higher-priority ones. First
of all, these are measures on environmental management
systems implementation that are based on the requirements
of DSTU ISO 14001:2015 [1]. The specifics of oil and gas
processing enterprises imply following the industry sector
code that is elaborated by the National Joint Stock
Company "Naftogaz of Ukraine".

This is the implementation of the Environmental
Management System for oil and gas facilities as
required by ISO 14000. The environmental policy of the
company should be based on the interaction between
productive activities and various measures to protect the
environment. The environmental activities of the
company must consider all aspects, both favorable and
unfavorable, standard and nonstandard regulations that
emerge during the products and services life cycle of an
oil and gas processing enterprise.

It is possible to trace the peculiarities of the issue of
implementation of environmental management systems at
the transport enterprise by V.O. Khrutba [1]. An overview

of the problem of creating integrated management
systems as a more promising and effective form that
provides cross-cutting consistent management of material
and information flows for the pharmaceutical sector can
be found in the publication V.V.Trokhymchuk and
S.G. Ubohov [2]. The most tendency of the
implementation of environmental management systems
was considered by K.A. Demyanenko [3], I.I. Dudnikova
[4], Y. Markov and others [5]. Experience of
environmental policy on oil and gas companies disclosed
publications S.O. Storchak and others [6] and O.R.
Stelmakh [7]. The authors consider the peculiarities of
implementation of the international environmental
standards of the ISO 14000 series for the creation of an
environmental management system in the National Joint
Stock Company "Naftogaz of Ukraine". Positive and
negative experience of implementation of environmental
management systems at various industrial enterprises was
conducted by M.D. Mikhailova and O.K. Kostenko [8]. An
analysis of the scientific literature on the problem identified
suggests that there is no separate study on the creation of a
multi-level management system for processing enterprises.

The purpose of the article is formation of
ecological management system model as an important
component of integrated control system of gas
condensate and oil processing company based on
attraction of scientific literature, normative legal
documents with application of structural-logical
method, systematization and generalization and methods
of meaningful and comparative analysis.

Presentation of the main material

An important component of an integrated
management system is the environmental management
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system (EMS). Environmental management covers
almost all areas of activity of processing enterprises.
Environmental management is based on the
environmental policy of the enterprise and implements a
number of measures aimed at achieving the goal.
Consider the stages of implementation of various
measures of environmental policy of the enterprise on
the example of Shebelinsky branch of gas condensate
and oil processing (Andriivka village Balakliysky
district Kharkiv region).

A study of the previous activity of a gas and
condensate processing company producing gasoline 76,
92, 95, 98, diesel, propane, butane, fuel oil, bitumen,
and self-contained electricity was conducted. The
production volumes of environmentally friendly high-
octane gasoline are driven by market demand. In 2018,
the company's output was 8703,000,000 m* of gas,
which is 55% of the total output of the joint-stock
company «Ukrgazvydobuvannya», more than 141000
tons of gas condensate and oil, 8304000 tons of
liquefied gas.

Shebelynka gas processing plant was established
in 1956 as a point of collection and loading of gas
condensate, which is fed from Shebelinka gas field. In
1960, the first gas-fractionation plant was
commissioned. The cycle of water supply at the
enterprise is closed and has its own complex of
treatment facilities. The raw material for the production
of Shebelynka separation processing gas condensate and
oil condensate is stable. Stable condensate must be
cleaned of chloride salts and mechanical impurities
before processing, since the presence of these
substances will adversely affect its further processing
and environmental status [9].

As a result of the activity of Shebelinsky
Department of Gas Condensate and Oil Processing in
1984, the presence of petroleum products in individual
wells for drinking water of the residents of Andriivka
village, which is located 800 m from the plant, has been
detected. Considering these factors, a number of
environmental measures were carried out during the
reconstruction of the enterprise. In particular, for the
extraction of petroleum products from the groundwater
of the contamination zone: 24 filter wells have been
installed from where the petroleum product is pumped
out; a special filter is installed; wells drilled and
equipped to monitor the state of the Andreev
contamination zone. At the enterprise almost all sewer
system was replaced, all technological pipelines were
removed from the ground to the trestle. As a result of
the measures taken, the area of the contamination zone
has stabilized and is not further marked. Over 20 years
of operation of the filter wells, 17,550,546 tons of
petroleum products have been recovered from the
Andriyivsky contamination zone [10].

In 1997, the company was further modernized
using the technology of the American company UOP.
The state-of-the-art catalytic reformation facility in
Ukraine has enabled the production of high-octane
environmentally friendly A-95 and A-98 gasoline. Due
to the modernization of the plant «Shebelinka-
zvydobuvannya» and the transition to the production of

Euro-4 eco-grade gasoline, modernization and
environmental management systems are underway. In
order to increase the competitiveness of the enterprise,
in the development and implementation of measures for
environmental management focused not only on their
own standards, but also on national, international
standards. The company has launched the
implementation of the "7 golden rules of labor
protection", which are developed by the International
Labor Organization and effectively operate in many
enterprises of the European Union.

It is proposed for the enterprise to introduce a
developed environmental management system in
accordance with the requirements of the international
standard ISO 14001. To establish an effective
environmental management system at different levels, it
is necessary to carry out: administrative reform,
including reform of the legislative and regulatory
framework; transformation of investment activity taking
into account the environmental factor; improvement of
organizational and economic mechanism of ecological
management system creation. Having a certified
environmental management system can be an integral
part of strategic partners' requirements during
contracting, will raise the image of the concern for
consumers. The implementation of the environmental
management system will allow the organization to reach
the higher level of ecological problems regulation.

The analysis of environmental protection activities
of Shebelinsky Department of Gas Condensate and Oil
Processing allows to establish that the following
management systems are successfully applied to
preserve the life and health of working personnel,
ensure ecologically-stable level of production, minimize
the impact of economic activity on the environment:

—system safety Shebelynka department for
processing gas condensate and oil EMS 09.1-30019775-
121:2013 (third edition), agreed Derzhhirpromnahlyad
Ukraine and certified for compliance with ISO OHSAS
18001:2010 «Systems management safety and health.
Requirementsy;

— environmental management system of Shebelynka
SEU 11.2-30019775-171:2010 «Environmental Manage-
ment System. Guideline» and EU 11.2-30019775-
172:2010  «Environmental Management  System.
Identification of Legislative Requirementsy», which are
certified for compliance with the requirements of
DSTU ISO 14001:2006 «Environmental Management
System. Application requirements and guidelines».

As of January 1, 2016, the Euro-5 environmental
standard has been put into effect in Ukraine, with
increased requirements for sulfur content. And since the
beginning of 2018, the requirements of the "Technical
Regulation for Motor Gasoline and Diesel", which
prohibits the circulation of Euro-4 gasoline and diesel,
have become mandatory. That is, the mandatory
minimum is Euro-5 gasoline and fuel. Today, the list of
main products includes: solvent C5-50/170 oil
according to TU 20.3-30019775-046:2016; product of
highly flavored catalytic reforming plant according to
TU 24.1-30019775-021:2013; gasoline automobile A-
92-Euro4-ES5 according to DSTU 7686:2015; diesel fuel
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DP-C (L)-Euro5-B0 according to DSTU 7688:2015;
fuel oil 100 ash sulfur high paraffinic according to
DSTU 4058-2001 [12-14]. Joint-Stock Company
«Ukrgasvydobuvannya», which includes Shebelinsky
Department of Gas Condensate and Oil Processing has
received a certificate of conformity of its own
environmental management system  with  the
international standard DSTU ISO 14001: 2015.

In this regard, the introduction of the latest

environmental  management system and the
implementation of integrated measures aimed at
improving the level of environmental safety.

Compliance with the requirements of these internal
normative documents, as well as with the requirements
of the state normative legal and legislative acts on
safety, road safety, fire, environmental, radiation and
technogenic safety allows Shebelinka branch of gas
condensate and oil processing to carry out production
activities within the environmental permits safety with
an acceptable level of occupational injuries according to
the classification of the International Labor
Organization, and the facilities to operate within the
current legislation on labor protection. The company has
already developed and implemented SOU 09.1-
30019775-171:2018 in order to unify the requirements
for interaction with environmental contractors [15].

At the present stage of production development,
the most effective way of management is integrated
management system implementation. Of course, quality

management systems are a priority for the company, but
environmental, safety and production conditions are
equally important. Comparative analysis of the
integrated systems effectiveness shows the popularity of
these measures at European enterprises. In particular,
according to national standardization organizations, the
implementation of integrated systems is increasing. The
introduction of integrated management systems at oil
and gas processing enterprises has significant
advantages, above all ensuring greater consistency in
the internal environment of the enterprise and between
different management systems, improving the efficiency
and use of resources, optimizing internal and external
communications and workflow for all enterprise levels.
Also reduce the cost of developing and implementing a
number of management systems [16].

The integrated management system is based on
methodological approaches, such as development of an
additive model, which involves the gradual addition to
the basic structural model of the quality management
system of other systems and the model of simultaneous
integration, which involves the simultaneous integration
of different management systems into a single scheme.
Based on the cyclical model of quality management,
created by E. Deming, the structural and logical scheme
of the integrated control system model for the gas
condensate and oil processing company, which is a
component of the whole enterprise management system,
is proposed [17] (Fig. 1).
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Fig. 1. Structural-logical scheme of integrated management system model for the oil and gas processing enterprise

Undoubtedly, the development of an integrated
system should begin with the implementation of quality
management system based on DSTU ISO 9001:2015, as
well as ISO 9004 (management to achieve sustainable
success) and DSTU ISO/TR 10013:2003 «Guidance on
the development of quality management system
documentationy [18].

Besides, it is necessary to take into account the
specifics of implementation of quality management

systems at the enterprises of the oil, petrochemical and
gas industry of the region in accordance with the
requirements of DSTU ISO/TS 29001:2010 «Quality
Management Systems. Requirements for organizations
supplying products and services in the oil, petrochemical
and gas industries (ISO/TS 29001:2010, IDT)» [19].

The next step in the integrated system
development is the implementation of an environmental
management system based on DSTU ISO 14001:2015.
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In addition, occupational health and safety
management has been introduced in accordance with
DSTU OHSAS 18001:2010, as well as a new regulatory
document effective 12.03.2018-BS ISO 45001:2018
Occupational Safety Management Systems. Application
requirements and guidelines». This is a new generation
standard that has been developed to integrate with other
standards of ISO management systems, and most
importantly it has a high level of compatibility with the
latest versions of ISO 9001 and ISO 14001. The result
expected from the implementation of the new health and
safety management system, is first and foremost the
prevention of injuries and harm to the health of
employees, as well as the provision of safe workplaces
in terms of health and working conditions; minimizing
risks and taking effective preventative measures [20;
21].

ISO SA 8001:2008 «Social Accountability 8000 is
included in this system, which aims at assessing social
issues of integrated management. The purpose of this
document is to improve working conditions and the
standard of living of employees. It can be applied in
developing and industrialized countries, both for small
and large enterprises, as well as for NGOs. This
document is based on the provisions of the International

| Management review

I e preliminary environmental assessment
making decisions

assessment of management effectiveness

Labor Organization, the United Nations Convention on
the Rights of the Child and the Universal Declaration of
Human Rights. Also, the system of social responsibility
management should be strengthened by the standard
ISO 26000:2010, which helps to adjust the activity of
enterprises in a socially appropriate way to the needs of
society [22].

Important for the organization of the activity of an
oil and gas processing enterprise is the introduction of
ISO 50001 «Energy Management System. Application
requirements and guidelines». It is the core standard in
this series that can be applied to any organization and
sets requirements for the development, implementation,
support and improvement of a PDCA cycle based
energy management system. The set of these standards
is the organizational and methodological basis for the
creation of an integrated management system [23].

Within the framework of an integrated management
system, environmental protection is an important
consideration. Based on the analysis, a structural and
logical scheme of a model of the environmental
management system of a gas condensate and oil processing
enterprise is proposed. The basis for the environmental
management system again became the Deming model and
principles: plan-do-check-act [24] (Fig. 2).
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Fig. 2. Structural-logical scheme of ecological management system model of gas condensate and oil processing enterprise

The main document for the development and
implementation of the environmental management
system has become the regulatory document ISO
14001:2015. The standard has been implemented in
Ukraine since 01.07.2016 — DSTU ISO 14001:2015
«Environmental Management Systems. Application
requirements and guidelines (ISO 14001:2015, IDT)».
This updated version of the standard has significant
additions to ISO 14001:2007. A number of new terms
have been used, including life cycle, documented
information, mandatory requirements, risks and
opportunities. The new version was introduced by the
new requirements for the needs and expectations of the
stakeholders, defining the scope of the environmental
management system. The company should also extend
control to every hundred lifecycle actions: raw material

acquisition, design, production, transportation, use,
utilization [25].

Supplement this ISO Guide 64, which provides
general guidance on environmental issues and
guidelines for the implementation of ISO 14004
environmental management systems and ISO 14005 for
step-by-step development, implementation, maintenance
and improvement of environmental management
systems. Also included is:

— ISO 14006, which focuses on environmental
considerations when designing and developing
products;

— ISO 14040, which outlines guidelines for life-
cycle research principles and methods;

— ISO 14045 for assessing the environmental
performance of production systems;
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— ISO 14031 with environmental performance
assessment;

— ISO 14020 outlining approaches to the use of
environmental declarations and markings that indicate the
environmental performance and benefits of products;

— ISO 14034 defining principles, procedures and
requirements for verifying environmental technology [26].

improving overall product competitiveness and
adaptation to market conditions, environmental
policymaking, and resource efficiency approaches. The
system includes four adapted control systems that meet
the requirements of international standards. Complex
process and system approach represents an integral part
of the integrated management system development.

a

management system has some advantages, including

While being gradually implemented, the application of
the additive and simultaneous integration models made
it possible to create a unified management system based
on the requirements of different standards and to reduce
the volume of documentation.

Conclusions

Therefore, the development and implementation of
gas condensate and oil refinery integrated
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Exostorivaunii MeHe>KMEHT SIK CKJIA/I0BA iHTerpoBaHoi CHCTEMH yIPaBJIiHHSA
HA MiANPHEMCTBAX i3 NepepodKHU ra3oBoro KOHAeHcaTy Ta HapTn

O. €. TrepurHukosa, T. B. [Ipo3nosa, 10. €. [leminosa

AHoTanisi. Po3rsHyTO pe3ynbTaTH MisUIBHOCTI Ta €Taly BIPOBADKEHHS pI3HUX 3aXOIiB €KOJOTIYHOI ITOJITHKA
mianpueMcrtBa Ha mnpukiani [lleGenmuHCHKOrO BiJUIUIEHHS 3 NEpepoOKH Tra3oBOro KOHJEHcAaTy Ta Ha(TH. 3amnporoHOBaHO
CTPYKTYPHY CXEMYy MOJEINi CHCTEMU EKOJIOTiYHOIrO YIpaBIiHHS SK Ba)KJIMBOI CKJIaJ0BOI IHTETPOBAHOI CHUCTEMH YNPABIiHHS
MiNPUEMCTBA 3 TIEePEepOOICHHS Ta30BOr0 KOHJEHCATy Ta HaTH Ha OCHOBI 3aJIyd4€HHS HAYKOBOI JIITEpaTypu, HOPMATHBHO-
[PaBOBUX JOKYMEHTIB 3 3aCTOCYBaHHSM CTPYKTYPHO-JIOIiYHOIO METOIy, CHCTeMaTH3alii Ta y3arajlbHEHHS Ta METOIB
3MICTOBHOT'O Ta MOPIBHSUIBHOIO aHalli3y. Po3risHyTi 0COOJIMBOCTI BIIPOBAUKCHHS MIKHAPOIHUX SKOJOTIYHUX CTaHIAPTIB cepii
ISO 9000 ta ISO 14000 1010 CTBOpPEHHS IHTErpOBAaHO CHUCTEMH YypaBiliHHA. JloBeneHO, po3pOOJICHHS 1 BHPOBAIKEHHS Ha
MINPUEMCTBI 3 HepepoOIeHHs Ia30BOr0 KOH/IEHCATy Ta Ha(TH IHTErpoBaHOI CHUCTEMM YIPABIIiHHA Hajae JesKi IepeBary,
30KpeMa MiJBUIIEHHS 3arajlbHOi KOHKYPEHTOCIPOMOXKHOCTI HpOAYKIii Ta ajanTauii OO pPHUHKOBHX YMOB, (OpMyBaHHS
€KOJIOTIYHOI MOJITHKHM, Ta HiIXOAIB 10 eeKTHBHOIO BUKOPUCTaHHA pecypciB. PopMyBaHHs IHTEIPOBaHOI CUCTEMH YIPABIiHHS
BiZIOyBa€THCs BIPOJIOBXX YOTHPHOX OCHOBHHX €TalliB, L€ IUIaHYBaHHsI, BIPOBA/LKEHHsI, IIepeBipka Ta KopuryBanHs. HeBin eMHO0O
CKJIa[IOBOO TIpoLecy (hOpMyBaHHS IHTEIPOBaHOI CUCTEMH YNPABIiHHSA € BAKOPUCTAHHS y KOMIUIEKCI IIPOLIECHOIO Ta CUCTEMHOTI'0
mizxony. 3acTocyBaHHs alUTHBHOI MOZEJI Ta MOJIEIi OJHOYACHOI'O iHTETrPYBaHHS JIaJI0 3MOT'Y IIPH ITOCTYIOBOMY BIPOBAKEHHI
CTBOPUTH €IMHY CHCTEMY YIPABIiHHA HAa OCHOBI BUMOT Pi3HMX CTaHJAPTiB Ta 3HAYHO 3MEHILIHUTH 00CAT JOKyMEHTaLil.

Kaw4yoBi ciaoBa: exonoriyHuii MEHEIKMEHT; IHTETpOBaHa CHCTEMa KepyBaHHs; HadTonepepoOHI MiIIIpHEMCTBA;
MDKHaApOJHI CTaHAAPTH.

IKOJIOTHYECKHIl MEHEXKMEHT KAaK COCTABJISIIOIIAs HHTETPUPOBAHHON CHCTEMBbI YIIPaBJICHUS
HA NPeJNPUATHAX NepepadoTKH ra3oBoro KOHIeHcaTa u HepTh

E. E. Teeputnukosa, T. B. [Ipo3znosa, lO. E. Jlemunosa

AHHoTanus. PaccMOTpEeHBI pe3ynbTaThl AESATENBHOCTH M 3TAIlbl BHEIPEHUS PA3IMYHBIX MEPOHPHUATHII 3KOIOrMYECKOi
MOJIMTHKY Npeanpustis Ha npuMepe [lleGennuckoro ornenenus mo nepepaboTke razoBoro koxaencara u Hedru. Ipemnoxena
CTPYKTYpHasi CXeMa MOJENU CHCTEMBbI HKOJIOTMYECKOro YIPABJICHUS KaK BaXKHOH COCTABIAIONIECH MHTEIPUPOBAHHON CHUCTEMBI
YIIpaBICHUS NPEANPUATHS 0 NepepadoTKe ra30BOro KOHIAEHCAaTa M He()TH HAa OCHOBE IPUBIICUCHHS HAYYHOU JIMTEPATYpBI,
HOPMAaTHBHO-IIPAaBOBBIX JIOKYMEHTOB C HPHMEHEHHEM CTPYKTYPHO-JIOTMYECKOr0 METO/a, CHCTeMaTH3aluud U 000OLIeHHs U
METOJIOB COZIEPKATENIBLHOIO U CPABHUTENIBLHOIO aHaIn3a. PaccMOTpeHbl 0COOEHHOCTH BHEPEHHS MEXKIYHAPOHBIX HKOJIOMHUECKUX
cranaaproB cepu ISO 9000 u ISO 14000 1o co3naHWrO MHTEIPUPOBAHHOM CHCTEMBl ymnpasieHHs. JlokasaHo, pa3paboTka u
BHEIPEHHE Ha IPENIPUATUM II0 IepepadOoTKe Ta30BOro KOHAGHCaTa M He(TH HHTETPUPOBAHHOM CHUCTEMBI YIIPaBIICHUS
MPEJIOCTaBIsAET HEKOTOPbIE IIPEUMYIIECTBA, B YACTHOCTH ITIOBBILIEHHE 00IIeH KOHKYPEHTOCIOCOOHOCTH U aJIalTaliy K PIHOYHBIM
ycnoBusM, (hOPMUPOBAHKE FKOJIOTHYECKOH TONUTUKH, M NMOAXOJ0B K (P (dEKTHBHOMY HCIOJIB30BaHUIO pecypcoB. DPopmupoBaHHe
HHTErPUPOBAHHON CHCTEMBbI YIIPaBJICHHUs IPOUCXOIUT B TEUEHHE UETHIPEX OCHOBHBIX 3TAlloB, 3TO IUIAHUPOBAHWE, BHEAPECHHE,
IpOBepKa U KOoppekTupoBka. Heorbemnemoii cocraBisitomeil mpouecca GpopMUPOBaHUS MHTETPUPOBAHHON CHUCTEMBI YIIPaBIICHUS
SBIISIETCS MCIIOJIb30BAHME B KOMIUIEKCE IIPOLIECCHOrO M CHCTEMHOrO I10AXoja. IIpuMeHeHHe aiuTHUBHOW MOIENH U MOJACIH
OJIHOBPEMEHHOI'0 MHTEIPUPOBAHHUs MO3BOIMIIO IIPU IIOCTEHIEHHOM BHEAPEHHH CO37aTh €IAWHYIO CHCTEMY YIPaBICHUS Ha OCHOBE
TpeOOBaHUI Pa3IMYHbIX CTAHJAPTOB U 3HAUUTEIILHO YMEHBIIHUTH 00BEM JIOKYMEHTALIUH.

Kiamo4ueBble €J0BA: 3KOJIOTHMYSCKUN MCHEDKMECHT; MHTCTPUPOBAHHAA CUCTEMa YIIPABJICHUS He(bTenepepa6aTLIBa}o—
HUe NPEATIpUATU; MEKAYHAPOAHBIC CTaHAAPThI.
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