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Abstract. The use of remote control of field facilities and wells in oil and gas production has
historically been preceded by the development of automatic and automated drilling technologies, the
creation of integrated models of an efficient production, and the development of undersurface and
surface parts of fields on the basis of the energy-dependent solution. There is no doubt that there is a
direct link between automated (digital) wells and digital (intellectual) fields. The experience has shown
that until the mid-60s, automatic devices were practically not used in domestic fields and only in the last
decade this process has accelerated due to the large number of fields at the stage of declining
production.
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On June 7, a seminar «Energy Efficient Extraction and Refining of Oil — 2019» was held
in Moscow, organized by the Expert Council on Mechanized Oil Production and the National Oil
and Gas Forum with the official support of the Ministry of Energy of the Russian Federation.
The seminar analyzed the results of the implementation in the oil companies of the Program on
improving the energy efficiency of oil and gas production, transportation and oil treatment, and
the reservoir pressure maintenance systems. As a part of the discussion on the formation of
criteria and methodologies for assessing the energy efficiency of the oil and gas production and
refining, the practice of their application, a report by N. Eremin and V. Stolyarov «The use of
wireless solutions and technologies in digital oil and gas production» was submitted and heard.

Analysis of the developed solutions for telemechanization and telemetry of wells allows
us to form an optimal algorithm for selecting a typical solution, to develop a system of
classification of wells and gas collection network of fields based on artificial intelligence

methods. Decision-making scheme (typical algorithm) is shown in the diagram (fig. 1).
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Fig. 1. The decision tree (the typical algorithm)

Classification of wells and decision-making on the volume of automation is carried out
according to the algorithm, taking into account the «integrated approach» in the development of
the field and the presence of a number of limiting factors and conditions, the existing functional
tasks and limitations, including: design and technological features of wells, the technological
scheme of prefabricated networks, the organization of Big Geo data transfer schemes, the type of
production, values of well flow rates; the stage of investment and the possibility of improvement;
the presence of hydrogen sulfide in the production and other restrictions on performance;
climatic region of the location of fields and others [1].

A comparison of expenditures for the development with the use of energy independent
solutions and standard approaches shows the possibility to provide savings in the order of 60 %
of the amount of initial capital investments and to reduce the time needed to automate facilities.
This is achieved by saving costs for survey work, permits for land acquisition, design,
construction and installation work due to the lack of communications and power supply,
operational and transportation costs, to ensure planned preventive work. The experience of using
similar systems in the fields confirmed that the use of wireless technologies in the technological
complex of «Reservoir-Gas collection network — Gas treatment unit» makes it possible to
organize the situational management of the well stock in a short time and with significant

limitation of funding [1, 2].
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The advantage of an energy-independent solution is the possibility of implementing the
basic functions of well control and management without external power supply based on the use
of renewable energy sources — solar and wind generation, thermal generators, as well as
permanent power sources based on diesel sources and electric generators, isotope sources and
batteries. It is possible to use other sources based on renewable and non-traditional sources of
electricity. Part of the implemented functions for energy supply is related to energy consumption
for heating equipment, the management of fountain and power valves, providing electro-
chemical protection, ensuring the operability of leak detection systems and the organization of
communication channels, and equipment diagnostics.

The remote-control technology allows to provide operational dynamic optimization and
improvement of the quality of the production process control through the algorithmic formation
of control actions [3]. In this process are provided:

* Automated adjustment and ensuring the adequacy of the built geological and
technological model to the actual indicators of the field;

» Automated calculation of the material balance for wells and management of well pad
modes, fields and the field as a whole;

* Accounting of resources, planning of works, registration of reporting forms taking into
account also target indicators of the previously adopted business model and adjustment;

* Optimization of load distribution among wells, aggregates and plants, planning of
repair, maintenance and intensification of the field production;

* Adaptation of the field Regime Management System (RMS), compliance with the risk
model and modes;

* Technological and environmental safety of the field;

« Real-time adaptation of the field regime management system (RMS), compliance with
the risk model and regimes.

The basic trend for digital technologies is a repetitive corrective control cycle:
Measurement — Correction — Control — Forecast — Impact-Control. At the same time, it is
important to provide with technical means the possibility of operational measurements, analysis
and operational regulation between fields and selections along well clusters and individual wells.

It can be expected that more than 10% of the total number of oil and gas fields will be
covered by digital technologies of oil and gas production by 2023-2025. The world’s best

practices have shown the effectiveness of the principles of «digital» field in oil and gas facilities,
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which provides in the process of operation an increase in recoverable reserves of gas and oil
production of at least 10%, reducing the downtime of wells about 50% of the initial level and
reducing operating costs of about 10-25%.

The implementation of digital technologies allows: rational use of reservoir pressure;
optimize the operation of equipment and well operation; reduce costs and improve technological

and environmental safety.
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AHHOTaumA. [lpuUMeHeHUIO yAANEHHOrO YNpPaBfeHMA MPOMbBICIOBbIMU  OBbeKTamMu U
CKBakKMHamn B HedTerasonobblue MUCTOPUYECKM NpeaLlecTBOBaNO pPa3BUTME aBTOMATUYECKUX MU
aBTOMATM3MPOBAHHbIX TEXHOMOTMIN OypeHuAa, co3paHue WHTErpuMpoBaHHbIX moaenei 3¢¢eKTUBHOM
[06bluM, 0OYCTPOMCTBO MNOA3EMHOM W HaA3eMHOM 4YacTuU MPOMbIC/IOB Ha 6a3e 3Hepros3aBUCUMbIX
peweHuin. Hanuumve npu 3TOM MNPAMON CBA3U MeXAYy aBTOMaTU3MPOBaHHbIMK (LMPOBLIMK)
CKBaXXMHaMM U UMPPOBLIMU  (MHTENNIEKTYalbHbIMU) MECTOPOXKAEHUAMU He BbI3bIBAET COMHEHMUS.
MpaKTWUKa MnoKasasa, 4To A0 cepeanHbl 60-X rooB aBTOMaTUYECKME YCTPOMCTBA Ha OTEYECTBEHHbIX
MECTOPOXKAEHMAX MPAKTUYECKM He MPUMEHANINCb U TOIbKO B NOC/NEAHEE AecATUNeTUEe 3TOT npouecc
Mosly4n/l YCKOPEHMUE B CBA3U C BOMbLUMM KOJIMYECTBOM MECTOPOXKAEHUMN, HAXoAAWMXCA Ha CTaguu
«nagatowas aobbiua».

Kniouesble cnoBa: umMdpoBas HepTerasosaa gobbiua, 6ecnpoBoaHble peweHus, 6ecnpoBoaHble
TEXHO/I0TUKN, HedTb, ras, Aobblya, sHepProadpHeKTMBHOCTb, MEXaHN3MPOBAHHAA A06blYa, noaaepKaHue
NN1acTOBOro AaBJEHUSA, CXeMaA MPUHATUA PELLEHU.
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