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Anortanisi. CTaTTs cipsMoBaHa Ha OCIIHKEHHS TPOOJIEM TIOB’ SI3aHUX 3 PO3BUTKOM MIEPCOHATY
IHTEJIEKTyaJIbHOTO HAa()TOTa30BOr0 POMOBHUIA. METOIO CTATTI € NOCITIHKEHHS YIPaBIiHHI PO3BUTKOM
NEePCOHANY 1HTENEKTYaIbHOrO HATOra30BOro poJOBHUIIA.

B mpoueci gocmipkeHHS HaMM BHKOPHCTAHO METOAM TEOPETHYHOIO Yy3aralbHEHHS — JUIS
(dhopMyBaHHS BH3HAYCHb IIOHATh Ta 3arajbHMX MIIXOIB Ta MPUHIMIIB, aHAJII3y Ta CHUHTE3Y;
CHCTEMHOTO Ta KOMIUIEKCHOTO aHali3y, MOJENIOBAaHHA — Uil (hopMyBaHHS MOJENi YyNpaBIiHHS
PO3BHUTKOM IEPCOHANY 1HTEJIEKTYaIbHOTO HATOTa30BOr0 POIOBUIIIA.

s peanmizaifii mMocTaBACHOI METH PO3IJIIHYTO HAIPSIMM I1HTEJEKTyaji3alii HadTorazoBoro
POJIOBUINA, TIPOOJIEMH 3 SIKUMH 3IIITOBXYETHCS YIPABIIHCHKHN Ta 1HKEHEPHHUH TepCcOHANl B MpOIeci
BupoOHuNTBa. JlocmimkeHo, mo A egeKTHBHOro (YyHKLUIOHYBaHHS 1HTEJIEKTYalbHOTO POAOBHILA
noTpiOeH BUCOKOKBaMi()iKOBaHWH TMEpPCOHANT 3 HAJICKHUM piBHEM 3HaHb Ta HAOyTUM OOCBiJOM.
Bu3HaueHo cKknamoBi, YNpaBliHHS SKHMH IIOBUHHA 3a0€3MEYMTH OpraHizailis sl pPO3BUTKY
nepcoHany Ta e(eKTUBHOIO BUKOPUCTaHHS HOTo pe3ysbTaTiB.

HaykoBa HOBHM3HA MpPOBEAECHOTO MOCTI/KEHHS TOJSTa€ y BUPILICHHI 3aBOaHb, SKi MaroTh
TEOPETUYHE Ta TPAKTHYHE 3HaYeHHs B cepi ynpaBiiHHS PO3BUTKOM IEPCOHANY iHTEICKTYaJIbHOTO
HaTOTra30BOT0 poOBHIIA. J[JIs1 OCATHEHHS OCTABICHOT METH OYJI0 BUPIIICHO TaKi 3aBlIaHHS:

- BU3HAYCHO CKJIAJIOBI iHTEJIEKTYyari3allii HahTora3oBoro poI0BHIIA;

- iIeHTU]IKOBaHO TPOOJIeMH, $KI BUHHKAIOTh B TIPOLIECi yMpaBliHHS Ha(TOra30BUM
pOJIOBHUIIIEM;

- BU3HAUEHO MOHATTS YIPABIiHHS PO3BUTKOM MEPCOHAIY 3 METOIO OOIPYHTYBaHHS MOAAIBIINX
Il TIOB’s13aHUX 3 BHOOPOM BiJIMTOBITHUX HAIPSIMiB, METOIiB, TEXHOJIOTiH Ta (hOpPM HABYAHHS;

- cOpMOBaHO MOJIENb YIPABIiHHA PO3BUTKOM IEPCOHANY IHTENEKTYyaJbHOTO HA(pTOra30BOIO
POJIOBHIIIA Ta MTPOAHAII30BAHO i1 CKIIJ0BI;

- BUJJIGHO XapakTepHi OCOONWBOCTI PpO3BUTKY TEPCOHANy IMpH MEXaHICTHYHIN Mojemni
YIPaBIiHHS i IPUEMCTBOM;

- BU3HAUEHO MOTHBATOPH NPO(EciiiHOro pO3BUTKY MpPAalliBHUKIB, 30KpeMa, AJS MiJABHIICHHS
kBamiikamii mpamiBHUKIB HAPTOra30BUX MIJIPUEMCTB 32 pE3yNIbTaTaMH, SIKOTO BHAAETHCS
MikHapoaauit ceptudikat IWCF;

- MIPOAHAII30BaHO KOMIICTCHTHICHHMI Ta METAaKOMIICTCHTHICHUM MiAXiJ] PO3BUTKY IMEPCOHAIY,
SKi TOITEHO 3aCTOCOBYBATH JUIS MTOKPAIIEHHS iSUTBHOCTI i IPUEMCTBA.

Kuio4oBi cjioBa: yrpaBimiHHS PO3BHTKOM MEPCOHAITY, IHTENIEKTyallbHE HAQTOra30Be POJOBHIIIE,
MEXaHICTUYHA MOJIC/Tb YIPABIiHHS, KOMICTCHTHICHUIM Ta METAKOMITETCHTHICHUH ITiTX1]T
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Abstract. The article is aimed at studying the problems associated with the digital oilfield
personnel development. The purpose of the article is to study the digital oilfield personnel
development management.

During the research we used the methods of theoretical generalization - to form definitions of
concepts and general approaches and principles; of analysis and synthesis; of system and complex
analysis, modeling - for management model formation of digital oilfield personnel development.

To achieve this goal, the directions of oil and gas field digitalization are considered; the
production process problems faced by managerial and engineering personnel are surveyed. It is shown
that for the effective functioning of digital oilfield the highly qualified personnel with the appropriate
level of knowledge and experience is needed. The components that should be managed by the
organization for staff development and its effective use are identified.

The scientific novelty of the study is to solve problems that have theoretical and practical
significance in the field of digital oilfield personnel development management. To achieve this goal,
the following tasks were solved:

- the components of digital oilfield are determined;

- the problems that arise during the oil and gas field management are identified;

- the concept of personnel development management is defined in order to justify further actions
related to the choice of appropriate areas, methods, technologies and forms of training;

- the model of digital oilfield personnel development management is formed and its components
are analyzed;

- the characteristic features of staff development in the mechanistic model of enterprise
management are highlighted;

- the motivators of professional development of employees are determined, in particular, for
advanced training of oil and gas enterprises’ employees resulting in the international IWCF certificate
acquisition;

- the competence and meta-competence approach of personnel development is analyzed, which
should be used to improve the enterprise’s activity.

Keywords: personnel development management, digital oilfield, mechanistic management
model, competence and meta-competence approach

Introduction. The growth of demand and, accordingly, prices for hydrocarbons,
depletion of oil and gas fields (the rate of hydrocarbon production is reduced by 4% annually)
[1, p. 3], the increase of labor protection requirements, mandatory processes of greening oil
and gas production encourage the world's leading oil and gas companies to focus their
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investments on the development and implementation of modern hydrocarbon production
technologies using digitalization and information technologies.

One of the examples of IT-solutions application in the oil and gas industry is the digital
oilfield, which makes it possible to drill wells, conduct constant real time remote monitoring
of the oil and gas fields, and which increases the efficiency of field operations. Accordingly,
the efficient oil and gas field exploitation includes opportunities to increase production rates,
reduce operating costs, reduce equipment downtime, and carry out enhanced oil recovery.

Digital oilfield is a system of control and management of oil and gas operations in real
time, which provides continuous optimization of the integrated reservoir model and
production management model to increase hydrocarbon production, as well as reduces
operating and capital costs [2, p. 187].

The global digital oilfield market size was valued at $ 27.4 billion in 2020, and is
projected to reach $ 54.4 billion by 2030, growing at a CAGR of 7.2% from 2021 to 2030 [3].

The consulting company IHS CERA noted that for the first year of digital oilfield
operation, the oil and gas companies are prone to get:

- up to 25% savings in operating costs;

- 8% higher production rates;

- 2-4% lower project costs;

- up to 6% increase in hydrocarbon extraction [4].

The introduction of modern digital oilfield technologies requires from enterprises, their
top management and other personnel new knowledge, skills, management technologies, forms
of motivation, the formation of competence requirements for the modern employee.
Therefore, one of the priority tasks is staff development, and its quality component level
increase. In turn, personnel’s knowledge and skills development provides the increase the
productivity and efficiency of the organization [5, p. 33].

The work of such foreign and domestic scientists as R. Soma, A. Bakshi, V. Prasanna,
W. J. DaSie, B. C. Bourgeois, M. Mehta, A. N. Dmitrievskiy, N. A. Eryomin and others is
devoted to the study of oil and gas enterprises modernization, digitalization of their activities,
and the digital technologies impact assessment on the performance indicators of oil and gas
enterprises.

Such foreign and domestic scientists as J. Joy-Matthews, P. Senge, T. R. Zbrytska, H.
O. Savchenko, M. S. Tatarevska, O. O. Hetman and others studied the problems related to
staff development. However, the issues of digital oilfield personnel development
management, as well as methods, tools and directions of personnel development require
constant monitoring and research, due to ceaseless change of external and internal
environment of the organization along with shifts in staff’s motivation for development.

Setting objectives. The purpose of the article is to study the digital oilfield personnel
development management.

Methods of analysis and synthesis, theoretical generalization, and modeling were used
to achieve this goal.

Results. The digital oilfield technologies are aimed at controlling the process of
hydrocarbon extraction, taking into account data collected in real time.

Digital oilfield technologies include:

- digitization of operational data that were previously collected manually;

- application of electronic devices on wells, usage of Supervisory Control And Data
Acquisition (SCADA) systems;

- improvement of telecommunications;

- application of underground and underwater control systems for construction and
operation of oil and gas fields;

- 4-D visualization and modeling;
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- availability of trained staff.

Monitoring the results of oil and gas field construction and operation makes it possible
to process relevant information and make timely technical decisions, to manage the processes
of hydrocarbon extraction at a distance. Collection, processing and analysis of big data allows
to make technical and managerial decisions that reduce equipment downtime, increase
production control, per minute drilling speed, flushing fluid circulation speed, downhole
pressure, reservoir productivity, etc.

According to research, managerial and engineering staff encounters problems in the
production process related to:

- complicated access to information,

- fragmentary information,

- data overload;

- inefficient knowledge management;

- significant time spent searching for information on problem identification -
approximately 75% of the total time, and less than 25% - on problem analysis and decision
making [6, p. 5].

Highly qualified staff with the appropriate level of knowledge and experience is
required to make prompt and informed management decisions.

To solve this problem, oil and gas companies must proactively plan the provision of
qualified personnel, staff training, identify and apply measures of tangible and intangible
motivation of personnel to develop.

The main purpose of staff development, according to the authors [7] is to increase the
«return» of each employee, unit and organization through «reinforced and motivated»
employee loyalty to the organization.

Staff development, namely its professional component, should be seen as a process that
involves the expansion of knowledge, competencies of employees in order to perform new
functions and tasks, gain new positions and career growth. To obtain the expected effective
results, this process must be managed.

Personnel development management is the implementation of a set of management
functions, organizational and management methods, technologies and approaches aimed at
improving the hard and soft skills and abilities of the employee, in order to increase his or her
productivity, expand functionality, provide further professional and career growth [8].

Development can be both professional and personal, which involves improving the
physical, psychological, moral and economic qualities of enterprise’s personnel. The very
combination of professional and personal development forms an active staff of the enterprise,
which is capable of productive work.

The digital oilfield personnel development management can be represented as a model
which takes into account the causal relationship between training, development and growth of
staff efficiency (fig. 1).

Determining what knowledge an employee needs for effective work and awareness of
the employee's need for training is one of the tasks of effective management of any enterprise,
including the enterprise that implements the digital oilfield technologies.

Planning of the learning process should be in accordance with the needs of the
enterprise and must ensure the acquisition of the necessary competencies by the employee. In
order to conduct effective learning one has to determine:

- direction of study;

- teaching methods;

- learning technologies;

- forms of education.
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Awareness of the need for learning
le

F
Defining the necessary competencies

v

Planning of the learning process

'

Acquisition of additional knowledge and skills

v

Application of acquired knowledge and skills

v
Professional development

v

Increasing the staff efficiency

Fig. 1. Personnel development management model
(Authors’ development)

Direction of study is determined by the students’ needs, level of knowledge, work
experience. Students’ needs may include: raising the professional level, acquiring new skills
and abilities, self-improvement.

Modern teaching methods are divided into two groups:

- methods of on-the-job teaching: buddying, coaching, mentoring, storytelling
(motivational story), action learning, in-basket method (simulation of situations), shadowing
(«tracking»), rotation;

- methods of teaching outside the workplace: training, master class, case study,
modeling, e-learning, business games, attending conferences, seminars, job fairs, lectures, etc.

Through the learning process, employees receive the necessary knowledge for the
organization, among which are:

- basic knowledge (fundamental), i.e. the minimum knowledge that employees must
have to perform the tasks;

- specific knowledge that enables the employee to perform professional functions;

- innovative knowledge that allows the company to develop and compete in the market.

To form, maintain and develop knowledge, share it and use it effectively, the
organization must ensure the management of three interrelated components, namely:

- the knowledge infrastructure, which through the relevant structural elements
distributes knowledge and manages it; determines the place where an employee can get
knowledge, according to the company’s needs;

- the knowledge culture that ensures the formation of a cultural environment conducive
to the transfer of knowledge, its exchange and motivation of such processes among
company’s staff;

- the knowledge technologies that ensure the availability of modern tools and
technologies for obtaining and transmitting knowledge, document management, management
decision-making tools.

Management of personnel’s professional development from the enterprise’s standpoint
involves the definition, planning and motivation of a set of professional competencies of
employees that will contribute to the organization’s strategic tasks solution.
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Competences are what a person can demonstrate here and now in its work, the result of
professional experience. Competences are formed in the process of work, during the
performance of certain tasks, they are stored while the person works and have ability to be
gradually lost as soon as the person ceases to be engaged in this kind of activity.

An important task of enterprise management is to provide opportunities to apply the
acquired knowledge and competencies in the workplace. Managers and personnel working on
digital oilfields must have appropriate technologies that can help solve problems that arise
during the workflow and be able to use the capabilities of intelligent systems.

It should be kept in mind that most oil and gas companies use mechanistic management
models. Professional staff development in such organization:

- has a discrete nature;

- is divided into separate, not always logically connected, stages;

- in most cases depends on the top management and the decisions it makes;

- is associated with the ability to quickly and effectively adapt to change;

- involves the implementation of the traditional career components.

The motivations for successful professional development in such an organization are:

- job promotion;

- obtaining the status (internal-organizational, external-organizational);

- assignment of official ranks;

- diplomas, certificates, other documents confirming qualification;

- the amount of salary;

- closeness to top management;

- the ability to influence the decisions.

The ability to use the acquired knowledge contributes to further professional
development by understanding employees' own expectations and the expectations of the
company, understanding the ability to influence the results of the enterprise, giving them the
opportunity to show initiative and make decisions.

The personnel efficiency increase due to the acquired knowledge and competencies
should be accompanied by the integration of information technologies, which form production
process models based on original data obtained from wells, pipelines and equipment.

Currently, employees of Ukrainian oil and gas companies can be trained at Safe Drilling
LLC according to the curricula of international standards IWCF (International Well Control
Forum). The advanced training and certification course is carried out on the basis of lvano-
Frankivsk National Technical University of Oil and Gas. The training program promotes the
dissemination of best practices in the oil and gas industry in the following areas of
certification:

- «Drilling Well Control. Control of wells, prevention and elimination of fluid
manifestations during well drilling and well overhaul»;

- «Coiled Tubing Operations. In-well operations with the help of a Coiled Tubing
Unit»;

- «Wellbore Intervention & Fishing. Conducting operations in the wellbore and using a
vast array of fishing systems and tools available to remove any wellbore obstruction safely
and efficiently».

The implementation of scientific experience in production provides a real opportunity
to test the theoretical level of knowledge and practical training of students. DrillSim-20, the
unique and only one in Ukraine compact mobile drilling simulator is used to control the well
operations during training.

After the successful training the student is issued an international IWCF certificate,
which is recognized worldwide. IWCF international certification provides:

- staff’s professional level growth;

293



Axmyanvui npobnemu po3eumky ekoHomiku peciony. Bun 17. T.2

- wage growth;

- career growth;

- self improvement;

- personnel reserve preparation for international projects participation;

- prevention of accidents and human casualties at work;

- compliance with the requirements of technological discipline;

- observance of rules and requirements concerning labor and environment safety,
enterprise’s property protection.

These learning outcomes are relevant for oil and gas companies, as they provide an
opportunity to meet the needs of the employee and the main objectives of the company.

An important task for organizations implementing digital oilfield technologies is to
become a self-learning organization, where employees are:

- constantly developing their own abilities;

- creating new intellectual organizational models;

- being a part of the «collective spirit»;

- able to see problems and solutions [9].

An important task of the modern organization management is the ability to create
conditions and form personnel’s understanding in the need of the self-learning organization
concept application and implement the main directions of this concept, through the following
five components:

- system thinking;

- personal development;

- intelligent models;

- general vision;

- group training.

Modern understanding of staff development involves a combination of team building,
team development and individual development. Thereby, staff should be formed with a high
level of motivation and developed talents focused on improving performance and success of
the whole team.

It should be noted that modern science identifies certain limitations of the competency
approach, namely that such an approach is relevant only for non-managerial work, which can
be accurately and clearly described. For complex professional activities, in particular
managerial, which has a great variety of ways to effectively achieve the same goal, this
approach is not applicable.

Therefore, there is a need for staff with meta-competences.

Meta-competences are the characteristics of a specialist that can guarantee his
effectiveness in many activities; they form reasonable productivity and directed activity.

Personnel with meta-competences have the following characteristics:

- thinking is focused on solving problems and creating opportunities;

- entrepreneurial competencies, i.e. the ability to act in a situation of uncertainty and
take responsibility;

- creative abilities;

- ability to cooperate;

- empathy and emotional intelligence;

- responsibility ethics to society and nature;

- ability to concentrate and attract attention;

- flexibility, adaptability and internal stability;

- focus on development, i.e. the ability to learn and relearn throughout life.

Such meta-competencies form a trans-professional employee that modern leading world
organizations and oil and gas companies in particular want to have in their staff.
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In order to effectively operate digital oilfield, the promotion of management staff’s
meta-competencies development should be an important task.

Conclusions. The scientific novelty of the study is to solve problems that have
theoretical and practical significance in the field of digital oilfield personnel development
management. To achieve this goal, the following tasks were solved:

- the components of digital oilfield are determined;

- the problems that arise during the oil and gas field management are identified;

- the concept of personnel development management is defined,;

- the model of digital oilfield personnel development management is formed and its
components are analyzed,;

- the characteristic features of staff development in the mechanistic model of enterprise
management are highlighted,

- the motivators of professional development of employees are determined, in particular,
for advanced training of oil and gas enterprises’ employees resulting in the international
IWCEF certificate acquisition;

- the competence and meta-competence approach of personnel development is analyzed.

To ensure the effective operation of oil and gas companies, the motivational and
administrative methods of personnel development management require further research, along
with creating conditions for the self-learning organization concept implementation, and
effective use of oil and gas enterprises staff’s development and training results.
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Anotanisa. CTaTTs NpUCBAYCHA MOIIYKY IUISIXIB €(EKTUBHOIO YIPABIiHHS 1HTENEKTYaIbHUMH
OPOAYKTaMH TOYMHAIOYM BiJl €Talmy BHHAXOKEHHS, peecTpauii Ta BHXOAYy Ha puHOK. JUIst
JOCATHEHHS! TIOCTABJICHUX 3aBJaHb BHUKOPUCTAHO METOJU: aHANi3y Ta CHUHTE3Y; CUCTEMHUU
aHaJli3; JIOT1YHUN; aOCTpaKTHHUN. ABTOpaMH CTarTi 3ampONOHOBAHO BH3HAYEHHS CYTi MOHSTTS
«IHTENEKTYaNbHUI TPOIYKT», SIKUHA CITiJ PO3YMITH SIK HOBOCTBOPEHI JyXOBHI 1 MaTepiaabHi LIHHOCTI,
SIKI BUCTYNAIOTh PE3YJIbTAaTOM IHTENEKTYaJIbHOI MisSUIBHOCTI OCOOMCTOCTI YM TPYIHM B PE3yNbTaTi
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