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NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hawea2o coobuwecmea.
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IMPROVING THE FUNCTIONING
OF THE INTEGRATED SYSTEM
FOR MANAGING LABOR AND INDUSTRIAL SAFETY
IN THE OIL AND GAS INDUSTRY

Abstract. The article deals with methodology of improving the functioning of the integrated system for
managing labor and industrial safety in the oil and gas sector. This industry is represented by dangerous production
facilities and improving safety production become more relevant every year. The main constituent point is an
integrated system for managing labor and industrial safety. The fact is that the main production assets become out-of-
date, new technologies, normative and technical documentation changes every year. These factors require the
necessity to pay attention to safety and put it in accordance with modern requirements. So safety at explosion and fire
hazardous industrial facilities is a necessary element of production control. There is examined regulatory framework
in the sphere of labor and industrial safety, main principles of construction and realization of an integrated managing
system, types of audits, and there are also determined the main criteria for evaluating the performance of the
integrated system for managing labor and industry safety.

Key words: integrated managing system, industrial safety, labor safety, system design principles, evaluating
criteria for efficiency effect, audit, production risks, hazardous production facility, oil and gas industry, risk mana-
gement.

Internal audit is a means of monitoring the state of working conditions at each workplace and the
level of accidents in the facility.

An important task in the framework of the operation for the facility managing system, which is based
on the recommendations of international standards, is risk management. This involves the identification of
hazards and risk evaluation, setting goals and objectives for reducing risk to acceptable values.

One of the constituent points of the whole method of organizing the administrative management of
oil and gas corporations is an integrated system for managing labor and industrial safety. Creating safe
working conditions, preserving the life and health of workers, ensuring reliable operation of hazardous
production facilities is one of the priorities of any oil and gas company.

When conducting research on risks, special attention is paid to individual risk (risk of death, loss of
health, temporary or permanent disability). The main absolute indicator of individual risk is the probability
of premature death. One of the important terms in risk management is - «Acceptability».

According to certain criteria, there is made evaluation of the effective functioning of an integrated
system for managing labor and industrial safety. The integrated use of performance evaluation criteria in
the sphere of industrial safety and labor protection guarantees completeness and a comprehensive
evaluation of the effectiveness and production safety.
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In order to provide a comprehensive and truthful evaluation of the effective functioning of the ISM
for fire and labor safety (hereinafter FS and LS) of industrial safety, there is a complex of quantitative and
qualitative indicators.

The goal of this article is to determine the criterion for evaluating the effective functioning of the
integrated system for managing labor and industrial safety.

To achieve this goal, there were set the following tasks:

1. To analyze the regulatory framework in the sphere of industrial and labor safety at the oil and gas
industry facilities;

2. Analyze the basic principles of construction and realization of an integrated system managing for
labor and industrial safety;

3. Determine the functioning of the safety managing system;

4. To analyze the main factors (criteria) determining the effectiveness of an integrated management
system for labor and industrial safety in the oil and gas industry.

In the current conditions of increasing the volume of extraction and processing of hydrocarbon raw
materials, the work of oil and gas companies is of strategic importance in order to build the country's
economy, and their reliable and accident-free activity to large extent determines the energy security and
stable socio-financial formation of the Russian Federation [1]. It is possible to achieve a similar result if
there is a continuous process of improving safety managing systems at the oil industry facilities.

Integrated system managing (ISM) for labor (LS) and industrial safety (IS) are represented in the
form of one of the constituent points of the whole method of organizing the administration of oil and gas
corporations. ISM acts as a set of processes, operations, laws, organizational structure and resources that
are necessary to realize the ideas of politics achieve goals and manage labor and industrial safety. ISM for
industrial safety and labor protection in the oil and gas industry is built on the following principles:

- the involvement of each level of the organization’s staff in minimizing production risks and
improving the management of FS and LS;

- personal guarantee of any employee of the corporation for complying with the requirements for
reducing production risks that could harm the physical condition of workers, the environment and
property;

- motivating colleagues to look for opportunities to optimize the regulation of industrial hazards;

- Advantages of precautionary measures over responding measures;

- constant improvement of ISM FS and LS.

The goals in the sphere of FS and LS are oriented to:

- prediction of dangerous situations that can exert a negative impact on the environment, the health of
staff and its property;

- reducing the harmful effects of industrial activity on the health of employees;

- absolute elimination of risks at work or reducing them in the presence of suitable circumstances;

- modernization and introduction of the new scientific and technical movements, the use of materials,
raw materials and reagents that have a non-hazardous effect in terms of FS and LS;

- rationalization of ISM.

The goals must be measurable, real and exact. When setting collective goals, industrial hazards are
foreseen. The realization of the goals of the ISM of FS and LS is carried out by developing special
programs. Such programs include:

- events to achieve the goals and objectives of the system;

- methods and deadlines for the set tasks;

- distribution of opportunities and responsibility for the realization of events in the sphere of
industrial safety and labor protection.

The policy of the oil and gas industry organization in the sphere of labor and industrial safety should
be:

- be fit for work;

- be comparable to the impact on the well-being of the entire staff, the environment and property of
these industries;

- be compatible with other corporation rules;

- be introduced and maintained at every level of organization;
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- be open to the people involved;

- fit the applicable law;

- include the obligation to update the regulatory framework of the ISM for labor and industrial safety;

- define the main goals and objectives of organizations in the sphere of labor and industrial safety
and the environment;

- warn about all sorts of risks affecting the physical condition of staff and the environment.

In picture 1 there is shown the functioning scheme of ISM FS and LS.

Constant
improvement

The politics

The analysis
of the authorities . A

o Planning /
o e A b— |

Checks and / ] Introduction
corrective actions and functioning

Picture 1 — Scheme of the functioning processes of ISM

The formation of the legislative base in the Russian Federation is carried out at the federal, territorial,
municipal and facility levels. Regulatory legal acts, which have different legal force, are the normative,
legal and methodological basis in the sphere of guaranteeing the safety of hazardous production facili-
ties [2].

The basis of the regulatory framework is: RF Constitution, Labor Code of the RF, federal laws,
orders, regulations, Government standards, Building regulations and others [3]. In recent years, there has
been an increase in the number of regulations in the regulatory legal framework of Russia, which contain
the basic methods of risk analysis as a basis for guaranteeing the safety of oil and gas facilities.

Oil companies should be guided in their activities by applicable legal and other requirements. For
fulfillment of obligations to comply with legislative and other conditions in the field of labor and
industrial safety in the company [4]:

- there is updated information on legislative and other regulations with the introduced periodicity;

- there are defined identification keys;

- there are determined legislative and other regulations;
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- the organization’s staff is informed of the appropriate legislative and other regulations, and there are
admitted relevant personnel of the organization to the already known legislative and other conditions;

- technical documentation covering legislative and different issues;

- there is guaranteed circulation of data on legislative and other regulations at the facility.

The basic document of the production safety managing system is the company's policy in the sphere
of ISM FS and LS.

The level of labor and industrial safety at the oil and gas industry facilities is determined using va-
rious types of inspections (audits). Audits can be of two types: external and internal audits [5].

The first type of audit is conducted by independent auditors on the basis of an agreement with audited
persons or non-affiliated organization (legal entities). During the audit in the sphere of labor and industrial
safety, it is possible to identify violations in technological processes. After that, the auditors give the
necessary recommendations that are aimed at improving the safety managing system, improving the
production process and integrating production safety.

Internal audit is another available means of monitoring the state of working conditions at each
workplace and the level of accidents at the facility. [6]. When such audit work completed, the head of the
facility uses the material of this audit to compile internal statistics on violations in the sphere of labor and
industrial safety, provides the necessary information to shareholders and investors about the effectiveness
of their work. The stages of the audit are presented in picture 2.

The stages of the audit

1 The preparatory stage

2 Planning stage

3 Audit evidence gathering

4 Completion

Picture 2 — Audit stages

At certain time, oil companies conduct inspections on the main operations that directly affect the
well-being of workers, property and the environment (monitoring and measurement, evaluation of
nonconformity). The creation of an integrated system for managing labor and industrial safety in the oil
industry has increased the efficiency of this system [7].

Risk management is an important objective within the framework of the facility managing system
functioning, which is formed on the basis of recommendations of international standards [8]. This involves
the identification of hazards and risk evaluation, setting goals and objectives for reducing risk to
acceptable values.

Currently, the risks are very diverse. Special attention in conducting risk research is devoted to the
risk of death and loss of health, temporary or permanent disability, that is, individual risk [9, 10]. The
main absolute indicator of individual risk is the probability of premature death. «Acceptability» - this is an
important risk management term [11, 12].

Evaluation of the effective functioning of the ISM of FS and LS is carried out according to certain
criteria. The use of evaluation criteria of effectiveness in the sphere of labor and industrial safety guaran-
tees completeness and a comprehensive evaluation of the effectiveness and production safety [13].

Evaluation of the effective functioning of ISM of FS and LP in the sphere of labor safety is carried
out by the criteria given below [14, 15]:

— the ratio of the number of internal audits already conducted to the number of planned ones for the
year;

— total number of labor safety meetings;

— availability of labor safety sample surveys for the workers;

— the number of risks already defined at work;

— the number of risk evaluations carried out at a certain stage, in which employees took part;
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— the total number of prescription points, non-compliances with the requirements of labor safety
revealed during inspections by state bodies and within the organization;

— total number of safe conduct audits conducted in the organization;

— the number of labor safety trainings;

— conducting the procedure for investigating the causes of accidents within the organization;

— strict observance of the rules and deadlines for supplying the employees with personal protective
equipment;

— the number of offers received from employees to improve the security system;

— the presence within the organization of local regulatory documents that improve working con-
ditions in the workplace;

— efficiency and visibility of information promotion of safe labor.

In order to provide a comprehensive and truthful evaluation of the effective functioning of the ISM
for FS and LS, in terms of industrial safety, there is a set of quantitative and qualitative indicators [16]:

1. General indicators of accidents and injuries at the facility. Here are included: coefficients of
frequency and severity of accidents and injuries; the number of accidents, incidents, accidents; general
dynamics of the degree of production security.

2. Economic indicators: the total damage caused to the organization as a result of workers" injuries,
accidents, incidents and interruptions in production; total costs connected with providing security at the
facility.

3. Indicators that determine the current state of the security system (the presence of damage in the
equipment, which leads to production risks): professionalism of workers, the effectiveness of the concept
of remuneration, staff awareness, conditions causing the manifestation of unsafe production environments.
It is possible to achieve efficiency in risk management at work with constant monitoring of compliance
with safety requirements and the impact on the main causes of such violations [17,18].

The conclusions. Conducting audits allows you to determine the compliance of the activities and
results of the organization in the sphere of labor and industrial safety with the existing requirements of the
legislation. The effective use of a set of criteria for evaluating the effectiveness of the security system is
the key to improving the ISM for FS and LS. Improvement of the ISM for FS and LS prevents the number
of accidents, incidents, injuries, deterioration of the health of personnel at the oil industry and leads to a
decrease in the negative impact on the environment.

H. X. Aoapaxmanos, I'. A. lllapunos (Ay6akupos),
A. B. ®enocos, K. H. A6apaxmanona, Baabaemap Ko3iioBcku

MYHAII-TA3 CAJIACBIHIA OHEPKOCIITIK KAYIIICI3AIKTI
’KOHE EHBEKTI KOPFAYIbl BACKAPYIbIH HHTET PALIUSIJIAHFAH "KYWECIHIH
"KYMBIC ICTEYIH JKETLIJIIPY

AHHOTanmsi. Makanazna MyHaii-ra3 cajachlHIarbl @HEPKACINTIK KayiNcCi3miKTi koHe eHOEeKTI Kopraynsl Oac-
KapyblH MHTETrpaLysUIaHFaH KYHECIHIH XKYMbIC iCTEYiH JKeTUIipy olicHamachl 3epTrenai. MyHali-ra3 eHepKacin-
TIK cajachl HETi3iHEeH TYpPaKThl OpT JKOHE JKapbUIbIC Kayimi 0ap KayinTi eHAipicTiK oOBbeKTiiep OOJIFaH/IBIKTaH,
OHJIIPIC KAYINCI3AIriH apTThIPy MOCeNeepi Kbl CaiibiH ©3eKTi OOJIBIN Keyiedi. MyHail joHe ra3 Koprnopanusiapbia
SKIMIIUIIK OacKapyabl YHBIMIACTHIPYABIH OapiiblK TOCULAEPIHIH KypaMzaac OipiikTepiHiH Oipi ©HEpKaCINTiK Kayir-
CI3IiK MEeH eHOCKTI Kopray/bl OacKapyIblH HHTErpalMsIaHFaH Kykeci 00bIn TaObu1aabl. by Oip jkaFblHAH HETi3ri
OHJIIPICTIK KOpJIap JKbLJI CaiblH €CKIpreH, eKiHII KaFbIHaH JKaHa ©3eKTi TeXHHKa )KOHE TEeXHOJIOTHsUIap EHTi3iIye,
HOPMaTHBTIK-TEXHUKAIIBIK Ky)KaTTama e3repye. Ocbl pakTopiiapAblH 0apiibiFbl MyHal-ra3 caiachlH/la @HEPKACIIITIK
Kayilci3iKKe epekilie Ha3zap ayJaapy JKOHE OHbI Kas3ipri 3aMaHFbl TaJlalTapFa COMKeC KENTipy KaKEeTTUTIrIH Taiam
ereni. Ocbuiaiilia, xapbUIbIc ©PT KayilTi @HEPKACINTIK JepeKTep 00beKTiIepae Kayilci3aikTi KaMTaMachl3 €Ty OH-
JipicTi OacKapyIblH KQKETTI kKOHE aKpIpamac 3JeMeHTI 00sbIn Keseni. MyHali-ra3 cajachlHa ©HEPKACINTIK Kayir-
Cci3zik oHe eHOeKTI KOpray cajlaChIHAArbl HOPMATHBTIK KYKBIKTHIK 0a3a, OacKapyZblH MHTErpalsIaHFaH XyHeciH
KYpy MeH iCKe achIpyAblH 0acThl KaFuaaniapsl, ayauT TypJepi Kapaijbl, COHAAW-aK OHEPKACINTIK KAyiIlCI3IiK MMeH
eHOCKTI KOprayjabl OacKapyIblH HHTErpallMsIaHFaH KYHCECIHIH JKYMBIC iCTEy THIMIUICIH OaranaynblH HETi3ri
eJIIIeM/ICPl AaHBIKTAJIIBI.
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Tyiiin ce3aep: Oipiktipinren Oackapy Kyieci, OHEpPKCINTIK Kayilci3miK, eHOEKTI KOpFay KyieciH Kypy IpuH-
MUNTEpi, KpUTEpHUiliep THIMALIITIH OaFanay, ayIuT, eHIIPICTIK ToyeKeIAepai, KayinTi eHIipicTiKk 00BEeKTi, MyHaii-
ra3 cajacel, ToyeKeaepIi 6ackapy.

H. X. A6apaxmanos’, I'. A. [Ilapunos (Ayﬁa](l/l[)OB)z,
A. B. (I)euoconl, K. H. Aﬁ[[anMaHOBal, Baabaemap KosaoBeku®

'V humcknii rocynapcTBeHHbIH HedTAHOI TexHUUecKuit yHIBepeuTeT, Yda, Poccus,
Koxkerayckuii TeXHU4ECKHM HHCTUTYT
Komurera o upesbruaiinpiv curyarusiMm MB/I Pecryonukn Kasaxcran, Kokmeray, Kazaxcran,
’Yuusepcuter Bapmua u Masypy, ITonbma

COBEPIIEHCTBOBAHUE ®YHKIIMOHUPOBAHUS HHTETPUPOBAHHOM CUCTEMBI
YIPABJIEHUS TPOMBIIIJIEHHOM BE3OIMTACHOCTBIO U OXPAHOM TPY 1A
B HE®TEI'A30BOM OTPACJIH

AnHotanusi. MccrienoBaHna MeTONOJIOTHSI COBEPIICHCTBOBaHMS (YHKIIMOHUPOBAHKMS HMHTETPUPOBAaHHOM cucC-
TEMBbI YIPABJICHUS MPOMBINUICHHONW 0€30MaCHOCThIO M OXpaHo#l Tpyna B Hedrerasosoit chepe. [Tockonbky HedTe-
ra3oBasi OTpacib IPEICTaBIeHa B OCHOBHOM OITACHBIMU ITPOM3BOACTBEHHBIMH O0BEKTaMH, 00JIaJaOIMMHU OCTOSH-
HOW TIO’KapHOH M B3PBIBOOIACHOCTBHIO, TO BOIIPOCH! IIOBBIIIEHHS 0E30IMaCHOCTH IPOW3BOJCTBA C KAXIBIM TOJIOM
CTaHOBATCS Bce Oosiee akTyasbHBIMUA. OHON M3 COCTABILIFOIIMX €IMHMI] BCETO CIloco0a OpraHu3alyy aIMUHUCTpa-
TUBHOTO YTpaBJICHHUs] HE(TIHBIX W Ta30BBIX KOPIOPAIUHA SBISCTCS WHTCITPUPOBAHHAS CHCTEMa YIPABJICHUS IPO-
MBIIIICHHON 0€30MacHOCThIO0 M OXPAaHOW Tpyaa. DTO CBA3aHO C TE€M, YTO C OJHOW CTOPOHBI OCHOBHBIC ITPOHM3BOJI-
cTBEeHHbIE (DOHBI C KaXBIM TOJIOM YCTapEBAIOT, C APYrOil CTOPOHBI BHEAPSIFOTCS HOBBIC TEXHOJOTHWH, MEHSETCS
HOPMAaTHBHO-TEXHUYECKasl JOKyMeHTalus. Bee atu akTopbl TpeOyroT HEOOXOAUMOCTh YACIATh 0CO00€ BHUMAHHUS
0€30MacHOCTH W MPUBUJCHUS €r0 B COOTBETCTBUE C COBPEMEHHBIMU TpeOoBaHUsAMHU. Tak obecrieuenne 6e30macHoC-
TH Ha B3PBIBONOXKAPOOIACHBIX MPOMBILIIIEHHBIX 00BEKTaX SIBISETCS HEOOXOAMMBIM M HEOTHEMIIEMBIM 3JIEMEHTOM
yIpaBJieHus] IPOU3BOJCTBOM. PaccMOTpeHbl HOpMaTHBHAS TIpaBoBasi 0a3a B 00JIaCTH IMPOMBIIUIEHHOW 0€3011acHOCTH
1 OXpaHbl Tpyda, I'NIaBHbBIC NPUHIHWIIBI OCTPOCHUA U pCaiu3allu HHTerHpOBaHHOﬁ CHUCTEMbI YIPAaBJICHUS, BHUbI
ayJIUTOB, a TAK)XXe OIPEAEIeHbl OCHOBHBIE KPUTEPHUHU OLCHKU 3()(heKTHBHOCTH (PyHKIMOHHMPOBAHHUSI UHTETPUPOBAH-
HOMW CHUCTEMBI YIPaBJICHHUS IIPOMBIIIEHHOH 0€30I1aCHOCTBIO M OXPaHOil Tpyaa.

KirodeBble cJIoBa: HHTCTPUPOBAHHAS CHUCTEMa YIIPABICHHUs, MPOMBIINUICHHAs OE30MAaCHOCTh, OXpaHa TPYAa,
MPHUHITUITEI TIOCTPOCHUS CUCTEMBI, KDUTEPUH OLICHKU 3(PPEKTHBHOCTHU, ayAUT, IPOU3BOJICTBECHHBIC PHCKH, OMACHBIN
MIPOU3BOJICTBCHHEIH 00BEKT, HEpTEra30Bast 0TPACh, YIIPABIICHIE PHCKAMU.
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