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UDK 621.311

Application of Fuzzy Logic
in Hydrogen-Containing Gas Purification
Plant for Reactive Power Compensation

E.M. Bashirova, D.E. Matveev, A.S. Khismatullin,
I.V. Prakhov

Branch of Ufa State Petroleum
Technological University, Salavat (Russia)

Key words and phrases: compensation; fuzzy logic;
fuzzy sets; hydrogen-containing gas; load; power.

Abstract. Maintaining the voltage quality in a hydrogen-
containing gas purification plant, as well as reactive power
compensation, are key tasks to ensure the efficiency of
electrical complexes that include load nodes with a non-linear
current-voltage characteristic. Devices using fuzzy control are
in some cases preferable to devices controlled by traditional
algorithms. The article develops an algorithm and a control
circuit for capacitor installations in networks with a non-linear
load, which are built on the mathematical tools of fuzzy logic.
The obtained results prove that with a harmonic composition
exceeding the established norms, the developed algorithm
allows eliminating the excess load of capacitors from higher
harmonic currents.

One of the urgent problems in the field of purification and adsorption separation of gas
mixtures is the production of hydrogen from hydrogen-containing gas streams. Hydrogen is
widely used in various industries due to its high reactivity, exceptional lightness and large amount
of heat released during combustion. The main consumer of gas is oil refining and petrochemical
enterprises, in other industries hydrogen is used both as the main raw material, and as an
auxiliary material, and as fuel. From the analysis of measures to reduce electricity losses and
improve its quality in distribution networks, it is known that one of the most effective ways is to
install additional sources of reactive power and control them [1-5]. The latter, by reducing the
current loads of power lines and power transformers, reduce power losses and improve voltage
quality. The modern development of information technologies and computing tools creates the
prerequisites for applying other approaches to solving the problem of optimizing reactive energy
flows. At the moment, fuzzy logic methods are widely introduced into industrial production and
allow improving the quality of regulation in conditions of incomplete information about the control
object [6-9]. That is why, in contrast to the reactive power compensation approach described
above, a fuzzy algorithm is proposed. The method of fuzzy logic theory uses expert assessments
instead of Boolean logic and uses a set of fuzzy membership functions and rules with several
conclusions to form a solution, allowing to form a knowledge base of the system [7; 8]. At the
same time, term-sets of parameters of fuzzy regulation are determined on the basis of expert

ENGINEERING 5
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Fig. 1. Block-diagram of a fuzzy reactive power controller

knowledge [10-11].

The purpose of the study is the development of a scheme and a fuzzy algorithm for reactive
power compensation in an electrical network with devices of a non-linear nature of electricity
consumption.

The developed fuzzy reactive power controller is shown in Fig. 1 and described in the form
of structural blocks: 1 — active load; 2 — reactive power sensor; 3 — voltage value sensor on the
supply line; 4 — rate of change of reactive power; 5 — counter of the number of switchings made
per day; 6 — fuzzy controller; 7 — fuzzification block; 8 — fuzzy inference block; 9 — defuzzification
block; 10; 11 — base of membership functions of fuzzy sets, these input signals and a set of
fuzzy production rules; 12 — switching unit; 13 — non-linear load; 14 — indicators of non-sinusoidal
voltage (sensor).

The fuzzy reactive power controller operates according to the following principle.
The process parameters, as well as the value of switching sections of static capacitor banks N
in the form of clear signals, are sent to the fuzzy controller. The generated fuzzy sets interpreted
in the fuzzifier enter the fuzzy inference mechanism [10]. Fuzzy Sets Are Found As Follows:

F = fuzzifier(Q, Q, U, K, N),

where Q, Q', U, K, N is a set of clear signals described above; F is the result of fuzzification;
fuzzifier is an operator that allows you to perform the fuzzification operation.

The regulation of reactive power flows in an electrical network with a non-linear load is
implemented in software. The parameters from the sensors, the value of the reactive power
derivative (Q"), as well as the number of switching sections of static capacitor banks per day with
an increase in the coefficient K, above the norm, are sent to the block of the fuzzy decision-
making mechanism. The switching decision is formed taking into account the current values
of the output state vector of sections with a time delay, depending on the number of switching
norm

operations and the dynamics of reactive power change. If the condition is not met K, > K,
there is a disconnection of sections of batteries of static capacitors. When the condition is met,

6 ENGINEERING
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the sections of the static capacitor banks are switched off. When the condition tg¢ < tg¢, ;.
The operation of the fuzzy controller ends, where tg¢ and tg¢, ., — current and set values of the
reactive power factor, respectively. The proposed algorithm was tested in the MATLAB program,
in the Simulink complex based on the 14-node IEEE scheme. The test circuit includes 14 buses,
5 generators and 11 loads.

The application of this approach can qualitatively affect the service life of the capacitor bank,
as well as reduce the number of measures for the implementation of current and major repairs
in relation to it. The probability of failure of the capacitor bank is reduced and the reliability of
operation is increased.

Thus, on the basis of the mathematical apparatus of fuzzy logic, an algorithm for fuzzy
regulation of reactive power in an electrical network with non-linear consumers of electrical
energy is proposed. This solution makes it possible to maintain the reactive power factor tg¢
within the limits regulated in the technical conditions for consumers, and can also be used to
ensure the normal operational state of static capacitor banks.
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MpumMeHeHWe HeueTKOM NOrMKN B YCTaHOBKE OYUCTKU BOAOPOACOAEPXKALLEero rasa
ANA KOMNeHcauun peakTUBHOW MOLLHOCTH

3.M. bawwuposa, [.E. MaTteees, A.C. XucmatynnuH, WN.B. MNMpaxos

Qunuan ®FB0OY BO «Ygpumckuli eocydapcmeeHHbIl HeghmsAHOU mexHUYecKul
yHueepcumemy, e. Canasam (Poccusi)

KnroueBble cnoBa v dpasbl: BOOoOpoAcOAepXKaLLUMIA ra3; KOMMNeHcauus; MOLHOCTb; Ha-
rpy3ka; He4YeTKas forMka; He4eTkme MHOXEeCTBa.

AHHoTauusa. lNoggepxaHnme kadecTBa HanpshkeHWst B YCTAHOBKE AN OYUCTKM BOOOPOA-
cofeprKallero rasa, a Takke KoOMneHcaunsa peakTMBHON MOLLHOCTU ABMASIOTCS KIoYeBbIMK 3aaa-
Yamu obecneyeHus apPEeKTMBHOCTM PaboThbl INEKTPUYECKMX KOMIMMEKCOB, BKOYAKOLWMX B cebs
yarbl Harpy3oK C HESIMHENHON BOSILTAMMEPHON XapakKTEPUCTUKOW. YCTPONCTBA, UCMOMb3yoLmne
HeuyeTKoe yrnpaBneHue, B psie criydaeB OKasblBalOTCSA NpeanovTuTernibHee YCTPOUCTB, ynpaBns-
eMbIX TPaauLUMOHHBIMK anropuTMamu. B ctatbe paspaboTaHbl anroputm 1 cxema perynvposa-
HUS KOHAEHCATOPHbIMW YCTAaHOBKaMM B CETHAX C HENWHEMHOW Harpy3KOW, KOTOpPble MOCTPOEHbI
Ha MaTemMaTM4yeCcKOM MHCTPYMEHTapun HEeYEeTKON NOruku. MNonyyeHHble pesynbratbl JoKasbiBa-
tOT, YTO NPU rAPMOHMYECKOM COCTaBe, NpeBbILaoLWeM YCTaHOBMEHHbIE HOPMbI, pa3paboTaHHbIN
anropuTM NO3BONSET YCTPAHUTb CBEPXHOPMATUBHYKO Harpy3Ky KOHOEHCATOPOB OT TOKOB BbIC-
LLINX rapMOHMUK.

© E.M. Bashirova, D.E. Matveev, A.S. Khismatullin, 1.V. Prakhov, 2022
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UDK 62-523.2

Improvement of the Power Supply System
of the Catalytic Reforming Shop

G.S. Prokop, A.S. Khismatullin, A.l. Ismoilov, I.I. Tochka

Branch of Ufa State Petroleum
Technological University, Salavat (Russia)

Key words and phrases: LED lighting; microprocessor
protection; power supply; power transformer; switchgear.

Abstract. The object of the study is the power supply
system of the complete transformer substation of the
prehydrotreatment unit of the catalytic reformer. The material
of modern technical documentation, methods of calculation
and analysis of the existing system are used. As a result of the
study, obsolete and physically worn-out electrical equipment
was replaced with a new, more reliable and energy-efficient
one. Research and development and technical and economic
indicators have been improved through the introduction of
more reliable and energy efficient means of modernization.

The trend in the development of modern production is
increasingly pushing engineers to improve technological
processes and apparatus. The proposed measures for their
modernization need to be carefully considered from the point
of view of many other areas in order to avoid unforeseen
shortcomings.

Introduction

The shop’s catalytic reforming unit uses pump, compressor and ventilation equipment.
As electric drives for technological equipment, asynchronous electric motors with a squirrel-
cage rotor with a voltage of 380 V, asynchronous and synchronous electric motors with a
voltage of 6 kV with a power of up to 1250 kW are used. The power supply of consumers with a
voltage of 0.4 kV is carried out from a complete transformer substation (CTS). All KTPs consist
of 2 transformers and a two-section switchgear 0.4 kV with introductory circuit breakers and a
sectional switch.

The disadvantage of the existing power supply system is its insufficient reliability, due to the
non-compliance with the current standards of technical and economic indicators of the elements
of the shop power supply system.

The main condition that determines the choice of an electric drive system is the requirement
for speed control indicators, control range, smoothness, and dynamic control indicators. These
requirements directly determine the possible classes of used electric drives and control systems.
For machines and installations that do not require speed control, AC drives with asynchronous
or synchronous motors are used. For mechanisms with low-power drives (up to 50 kW), which

ENGINEERING 9
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allow step-by-step control in 2—4 steps, asynchronous multi-speed motors with switching the
number of pole pairs can be used. AC and DC continuous control systems are used when
smooth speed control is required.

Depending on the range and required control accuracy, these systems can be open or
closed, and discrete control systems are used with very high accuracy requirements [2].
Requirements for speed control depend on the characteristics of the processes and the design
of the working machines. There is no need to require performance changes, product quality
improvements, etc. to ensure the use of managed disks [3].

Design and calculation

A frequency converter from ABB brand ACS880-01-145A-3 is suitable for controlling the
selected motor. The electrical loads of industrial enterprises according to the maximum coefficient
method are calculated in tabular form according to RTM 36.18.32.4-92 [4]. The rated payload
power for the pump will be 233 kW. To drive the pump, an engine of the VAO2 brand — 450 M4
U2 was selected. The calculated maximum current for AC power consumers will be 1394.13 A.
The minimum number of transformers equal to 2 is determined, which is optimal. Based on the
obtained power values, transformers from the standard series Snt = 1000 kVA were selected [5].

As an input, select the Evolis switch. Having performed a thermal stability test based on the
thermal impulse of the short-circuit current, it was found out that the circuit breaker meets all
requirements. So, we finally accept it as an introductory and sectional one. Similarly, we choose
switches for high-voltage electric motors and complete transformer substations [6].

The actual highest reactive load power of the enterprise for a complete substation is 182.5
kvar. To compensate for reactive power at KTP-3, it is necessary to install a 100 x 2 kvar
capacitor bank on each section. According to the value obtained, UKRM-0.4-100 was selected
from the standard range Qku = 100 kvar. This reactive power compensation device is installed
on KTP-4 [7].

Experimental design and technical and economic indicators have been improved through
the introduction of more reliable and energy efficient electrical appliances:

— new electric motors of the VAO2 brand — 450 M4 U2 were installed;

— replaced cables;

— installed more reliable switching devices;

— appropriate KRM are selected.

Conclusions

In this work, the development and modernization of the power supply system of the
complete transformer substation of the prehydrotreatment unit of the catalytic reforming unit
was carried out.

For this, the necessary calculations were made and an analysis of the existing system
was made, shortcomings were identified and measures were proposed to eliminate them.
The calculation of electrical loads was made, on the basis of which newer cables, switching
devices, transformer, lighting were selected.
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KnioueBble crioBa U ¢hpasbl: MUKPONPOLIECCOPHas 3almTa; pacnpenenntenbHoe yCTpon-
CTBO; CBETOANOAHOE OCBELLEHNE; CUIOBOWN TpaHCcopMaTop; aNeKTpocHabxeHue.

AHHoTauumsa. Llenbio ctatbn ABRSETCA NOBbILLEHNE HAaOEeXKHOCTU, 6€30TKa3HOCTN U SHEpPro-
3(PPEKTUBHOCTUN CUCTEMbI INIEKTPOCHAOXKEHNS KOMMMEKTHOM TpaHCHOPMaTOPHOW MOACTaHLUK
Gnoka NpegrnapooYUCTKN YCTAHOBKM KaTanmnTUYeckoro pudopmuHra. Micnonedyetcss matepman
COBPEMEHHOWN TEXHUYECKOW LOKYMEHTauMW, METOoAbl pacdeTa M aHanmsa CyLLeCTBYIOLLEN Cu-
cTeMbl. B pesynbrate uccnegoBaHusa npovsBegeHa 3aMeHa MoparnbHO ycTapeBLluero u umaunde-
CKN U3HOLLEHHOrO 3nekTpoobopyaoBaHMsa Ha HOBOe, bornee HagexHoe n aHeproadpekTuBHoe.
OnNbITHO-KOHCTPYKTOPCKNE U TEXHUKO-IKOHOMUYECKME MOKasaTenu Obinv yrydlleHbl 3a cyer
BHeapeHns 6onee HageXHbIX N AHEProaddEKTUBHBIX CPEACTB MOAEPHM3ALNN.

TeHOeHUNa pasBUTUS COBPEMEHHOrO NMPOU3BOACTBA BCE Yalle MOATafKMBaET WHXEHepoB
K COBEpPLUEHCTBOBAHMIO TEXHOMOMMYECKNX NpoLieccoB 1 annapaTtos. NpeanoxeHHble Meponpu-
ATUA N0 MX MOAEPHMU3ALNN HY>KOAKTCA B TLLATENbHOM PACCMOTPEHUN C TOYKU 3PEHUS MHOTUX
apyrux cgep, Bo nsbexaHve HenpeayCMOTPEHHbIX HEAOCTATKOB.

© EM. Bashirova, D.E. Matveev, A.S. Khismatullin, I.V. Prahov, 2022

ENGINEERING 11



Components of Scientific and Technological Progress

UDK 711.4:504.06

The Analysis Situation
of Urban Green Space Framework
in Saint Petersburg

O.N. Dyachkova

St. Petersburg State University of Architecture
and Civil Engineering, St. Petersburg (Russia)

Key words and phrases: green fund; green spaces;
indicator; norms of urban landscaping; urban environment.

Abstract. The development of an urbanized territory
significantly affects the ecological balance of the urban
environment. Problem: to study the state of the green frame
of St. Petersburg, analyzing the indicators of the provision
of population with green spaces. Working hypothesis: green
spaces are distributed unevenly across the districts of the city.
The textological method of extracting information from the
regulatory framework is used in the work. Results: for each
district, a visualization of the provision of the city’s population
with green spaces was performed, including the minimum
and strategic norms, the actual value of the indicator; points
of growth and the need to preserve the existing volumes of
green spaces have been identified; working hypothesis was
confirmed.

The urban ecological system is formed under the influence of natural, technogenic and
anthropogenic disturbances constantly or from time to time arising on the territory [1; 2]. For the
sustainable development of a populated area, a retrospective and predictive analysis of the loads

The value of the indicator for the vear, points
1 } Metropolis Lrtgl:aﬁ: l;?;;;:em Green spaces
Safety * The share of open green spaces in all green 2018 [ 2019 [ 2020 [ 2018 [ 2019 [ 2020
areasComfort Moscow 276 283 288 32 40 42
Voronezh 154 164 176 18 26 26
Environmental Saint Petersburg 238 243 249 44 45 41
friendliness * The state of green space Volgograd 116 159 159 9 21 22
andhealth Rostov-on-Don 178 193 200 | 17 16 24
. Ufa 179 182 189 40 43 43
;iednit’fm}:et}' = Attractiveness of green spaces Nizhny Novgorod 190 193 201 33 31 32
Perm 133 168 179 29 37 36
Contemporary Samara 163 159 168 27 29 27
relevance of the . . . Kazan 190 201 204 30 32 32
urban * Variety of sexvices in green spaces Yekaterinburg 191 188 194 | 17 21 2
environment Chelyabinsk 160 16l 170 25 23 28
Krasnoyarsk 189 181 181 26 26 28
Efficiency * The share of population with access to open green Novosibirsk 161 158 166 | 27 26 24
of government spaces in the total population Omsk 104 106 113 16 15 18

Fig. 1. Assessment of green spaces in the Metropolis: 1 — groups of indicators;
2 — temperature map of the indicator
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from these impacts and ways to minimize them is relevant [3; 4]. Given the high concentration
of industry, the increasing population density in residential areas, as well as the difficult natural
conditions of St. Petersburg, an important indicator of the quality of life of its residents and
guests is the level of environmental sustainability of the urban environment [5]. A favorable
environment on the territory of St. Petersburg is largely provided by the green fund [6].

Numerous studies have been devoted to solving the problems of creating a green frame
of cities in Russia and the world [7; 8]. In [9] norms of landscaping residential territories were
proposed for discussion.

Assessment of the quality level of the urban environment of Russian cities is carried out on
a permanent and systematic basis. Based on the results, the Urban Environment Quality Index
is formed and published annually, one of the types of evaluated spaces being Green spaces
(Fig. 1).

The law of St. Petersburg dated June 28, 2010 No. 396-88 “On green spaces in St.
Petersburg” regulates the minimum provision of city residents with green spaces (Fig. 2).

The indicator of the provision of residents of St. Petersburg with green spaces is calculated
in the prescribed manner for each district of the city as the ratio of the sum of the areas of all
areas of green spaces to the number of resident population of the corresponding district (Fig. 3).

Measures for the development of green spaces in accordance with the law of St. Petersburg
dated December 22, 2005 No. 728-99 “On the General Plan of St. Petersburg” include an
increase in the area of green spaces:

1) in historical areas by 20 % and the provision of the population with public green spaces
not less than 12.8 m2/person,

2) in non-central areas — by 70 % and, accordingly, provision — not less than 16 m2/person
(Fig. 4).

Thus, it has been established that in order to maintain the environmental sustainability of
the urban environment, the development of the green fund in St. Petersburg has (Fig. 5):

» growth zones that require managerial decisions to achieve minimum levels of provision
of residents with green spaces (for example, Admiralteyskiy, Vasileostrovskiy, Vyborgskiy,
Kalininskiy, Kolpinskiy, Krasnogvardeyskiy, Kronshtadtskiy, Moskovskiy, Nevskiy, Primorskiy,
Frunzenskiy and Tsentral'nyy districts of the city);

» the need to preserve the existing volumes of green spaces (for example, Kirovskiy,
Krasnosel'skiy, Kurortnyy, Petrogradskiy, Petrodvortsovyy and Pushkinskiy districts of the city).
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AHanus coctosiHMA ropoackoro 3eneHoro doHaa B r. CaHkT-lNeTepbypre
O.H. ObsiykoBa

@Ire0Y BO «CaHkm-lNemepbypackuli 20cydapcmeeHHbIlU apXUumeKmypHO-CmpoumesibHbIt
yHuUgepcumemy, 2. CaHkm-llemepbype (Poccusi)

KniouyeBble cnoBa u chpasbl: ropoackas cpefa; 3eneHoli oHA; MHAMKATOP; HOPMbI FO-
POACKOro 03eneHeHNs; o3efNeHeHHble NPOCTpaHCTBa.

AHHOTauus. Passutne yp6aHn3npoBaHHOW TEPPUTOPUN CYLLECTBEHHO BNUSET Ha 3KOMNOMM-
YyecKkoe paBHOBeCWe rOpOACKOW cpefbl. 3afada UCCNedoBaHUs: U3yYnUTb COCTOSIHUE 3eMeHOoro
kapkaca CaHnkT-lleTepOypra, aHanuaupys nokasaTenn 00eCrneyYeHHOCTU XUTeNnewm TeppuTopu-
MU 3eneHblX HacaxaeHun. Paboyas runotesa: o3eneHeHHble MPOCTpaHCTBa pacnpeneneHsbl
HepaBHOMEPHO Mo paroHam ropoga. B pabote ncnonb3oBaH TEKCTONOMMYECKUN METOS U3BIe-
YeHns MHdopmauum n3 HopmMaTuBHoW 6asbl. B pesynbrate Ansg Kaxgoro pamoHa BbINMOSIHEHA
BM3yanu3aumnsa o6ecnevyeHHOCTN HaceneHms ropoga 03eneHeHHbIMU NPOCTPaHCTBaMU, BKIOYas
MUHUMAarbHbIE CYLLECTBYIOLWMA U CTpaTerMyeckmin HopmatumBbl, pakTu4Yeckoe 3HadeHue napa-
MeTpa; onpedeneHbl TOYKM pocTa U NOTPeBHOCTb B COXpaHeHUM O6BEMOB 3erieHbIX Hacaxae-
HWI. B npouecce uccnenosaHns paboyvas runotesa NogTBepAMnach.

© O.N. Dyachkova, 2022
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Abstract. The goal of this research is to focus on
the forecasts that have been made about the future of
African economics in 2050. Its methods include both
methodological and theoretical approaches to dig-out facts
and figures generated from scholars worldwide about the
theme. Consideration should be noted that Africa with the
influence of China and exposure to Internet in recent years
seems poised for 2050 forecasts. Nigeria being one of
the biggest players economically in the continent is at the
centre of examination in this research. The results of this
research reveal African’s awareness and preparedness
for this big future. The hypothesis used is the regression
analysis; Nigerian institution’s data were used for forecasting
purposes.

Introduction

Being one of the most disadvantaged economic wise continents, Africa has received a boost
with future forecast of its economy, population and social welfare. While one may argue about
the rise of population as a disadvantage for Africa, a close look at the emergence of China as
one of the biggest economies in the world at the moment spells it is positive for the growth of
African population in 2050.

According to the Division of the Department of Economic and Social Affairs of the United
Nations Secretariat in 2011, most African countries will double or even triple their working
population by 2050. The sole reason to these developments is due to the fact that African
countries have achieved quite low levels of child birth mortality. Also HIV/AIDS as a major threat
is a thing of the past; the fertility rate in these regions is high in comparison to other part of
the world. Also, 25th August 2020, Africa made history with the African Region Certification
Commission for Polio Eradication independently certifying that the Region was free of wild polio-
virus. That is after 4 years without a single case of wild polio.

With the current crises in Ukraine which has led to the surge of gas prices, African countries
Nigeria particularly is at a big gain. Although, 2050 is still far away, according to K.F. Nwanze
(2019), “While our governments struggle to balance between saving lives and keeping their
economies alive”, if African countries combine resources effectively, work harder on preparation,

ECONOMIC SCIENCES 17
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Fig. 2. Total fertility rates and life expectancy at birth rates from 2005-2010 of African
countries by levels of economic achievement

don’t neglect any sphere of their economics, focus on human resources, form committees to
work towards these goals and adopt a Chinese approach. It will surely attain those economic
prospects predicted by the United Nations in 2011 and be also able to manage its high population
adequately.

Demographic Discourse

Nigeria is predicted to be the fourth population wise by 2050 with the population of 397
million, which means it'll be larger than Central African’s in it's entirely. Only China, India and the
United States of America will be higher.

The United Nations used couple of instruments to forecast the population of the world by
2050. This is very important because there is need to plan and be prepared for stability and
growth. It will be interesting to see how the global pandemic will affect these predictions since it
was made in 2011 and the pandemic in 2020. Migration is also another factor which might play
a big role in the alteration of the 2050 population growth.

With notably 5 African countries on this list, predictions of 2050 might be affected if
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eventually numbers increase in the nearest future before 2050. Anyway, the numbers could
reduce if people begin to see prospects back home.

The need to accelerate simultaneously mortality and fertility decline is justified by the
relationship between these two variables. This relationship is illustrated to some extent by the
simple correlation between the total fertility rates (TFR), i.e., the average number of births per
woman, and the life expectancies at birth, i.e., the average number of years lived by every
person, for the four groups of countries according to the “Convergence Model” classification.

As it can be observed, these two key demographic indicators gradually improve as countries
go through the four stages of this convergence process, i.e., from “Fragile” to “Late-convergers”
to 6 “New Convergers” and finally to “Convergers” status. It should be noted that only four
countries belong to the “Convergers” group (Fig. 2).

From what we see above, a significant improvement has been achieved by African countries.
In Nigeria, in 2015, the fertility rate was 5.5 births per woman, but this increased in 2016 to 5.8
births per woman. This means that women in Nigeria will have, on the average, 5.8 children
each during their entire childbearing years. Strong sense of culture and religion will be what will
spike Nigeria to meet up with the future predictions.

China Trend

China ended 1970 with a population of 829,920,000 people, which represents an increase
of 23,208,000 people compared to 1969. This was the beginning of China’s population boom.
What China did was to amass a great population before making reforms to contain it, control
and transform it into a prosperous society which it is today.

While African countries might not be a socialist country, there is every chance for them
to strive if they adopt policies that could integrate African great cultural heritage to economic
goals and development. African culture upholds child-bearing as a priority so population boom
in comparison of that of China could be achieved.

China is a diligent and wise nation with a long history. It has created a brilliant political
civilization. All of five thousand years ago, ancient Chinese began to explore the concept that
people are the foundation of a state. After revolution in China, on the 1st October 1949, the
People’s Republic OF China was established. Their main focuses were:

1) building and consolidating state power;

2) completing the socialist transformation of the means of production;

3) promulgating the first Constitution of the PRC;

ECONOMIC SCIENCES 19
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4) establishing the system of people’s congresses, the system of CPC-led multiparty
cooperation and political consultation, and the system of regional ethnic autonomy.

What is to take here for African countries’ ‘Production’? There is a need for focus on
production, industrialization and resource management. The effective combination of these
policies is what has made China an economical giant today. Another issue which was crucial
was corruption. Corruption in China could lead to death penalty. The result of such a strict
system has produced state loyalists and dedicated servicemen.

China applies a system of community-level self-governance represented by villagers’
autonomy, urban residents’ autonomy, and employees’ congresses. It should be noted that
China has eliminated poverty in 2020. This simply means Africa following suit even though it
might take time.

Huddles for Africa and Nigeria

To claim what 2050 has in sight, Africa must overcome its current challenges which ranges
from the seat of the government to every household on the continent. Such issues include.

Political Instability. last year in September 2021 military leaders in Guinea led by Colonel
Mamady Doumbouya oust the democractic government. In May, 2021 Colonel Assimi Golta led
his men to plot a second coup in nine months in Mali. The coup leaders deposed the transitioning
President, Bah Ndaw and Prime Minister Mostar Quane. These are few examples to show that
without a long-term visionary government, no country to attain remarkable success.

Corruption. Is another issue that needs proper attention. If it continues, it means resources
meant for development of both urban and rural areas will be looted and people left deprived of
basic amenities which should trigger prosperity of the big future of 2050. In Nigeria for example,
the EFCC are working hard to mop out corruption but it hasn’t been easy even with President
Mohammed Buhari who is serving his second tenure and won on the basis of anti-corruption
campaign.

Energy. Africa is tagged “the black continent” not only because of the people but because of
power outage. For industries to spring up and strive there is a need for a stable and sustainable
power supply just like in developed countries. Nigeria is contracted to Russia’s Rosatom for the
second and third nuclear plant in Africa, so it seems the issue will be tackled.

Water. Without clean water to drink, the risk of different diseases threatens any society. And
only a healthy society can go ahead to achieve greatness. Nigeria resort it's water consumption
mainly from ‘pure water’ enterprises. There is need for the government to provide portable water
to drink both for local and big cities.

Transportation. A typical example can be seen in Nigeria. Although the railway was opened
in 1898, it didn’t operate for decades and was only operational again under the government of
President Goodluck Jonathan. It might interests you to know that the Corporation recorded 2.2
billion Naira (about €4.66.4 million) revenue in the first quarter of 2021. While there are other
huddles like health care, crime, redundancy, education, etc. Africa must jump over, the above
are really crucial in attaining 2050.

Conclusion

According to Fayode (2019), “One of the greatest global challenges today — feeding the
World-is also our greatest opportunity”. Nigeria is a tropical country which has the capability of
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feeding a large part of the world if its agriculture could meet advanced technology and good
management. | believe agricultural exports can make the country great just like Russia as one
the largest wheat producing nation in the world.

Yes we can see traits, in Nigeria, there are already smart houses in Abuja, companies like
Facebook, Google, MEST are opening hubs in Lagos. The rise in this sphere will definitely will
be beneficial for Nigeria, Africa and could pave way for the realization of 2050 targets.
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MepcnekTuBbI pa3BUTUA appPMKAHCKON IKOHOMMUKM C Y4eTOM NnporHosa go 2050 r.
Agwvo [lypotona Mawkn

@60y BO «Hosocubupckuti 2ocydapcmeeHHbil nedazoaudeckull yHUgepcumemy,
2. Hosocubupck (Poccusi, Huzepusi)

KnroueBble cnoBa u cdpasbi: 2050 r.; Adpuka; Hiurepusi; nporHo3; 3KoHOMMKa.

AHHOTauumA. Llenb nccnegoBaHna — npoaHanmM3anpoBaTb 3KOHOMMYECKME MPOrHo3bl, cae-
NaHHble B OTHOLIEHUN Byayiero adgpukaHckon akoHoMmumkmn B 2050 r. ccnepoBaHne npoBeaeHo
C MCNOMb30BaHNEM KaK METOOO0NMOMYECKMX, TaK N TEOPETUYECKNX NOOXOA0B K BbISIBIIEHUIO dhaK-
TOB U UNpP, NOMYYEHHbIX OT YYEHLIX CO BCEro Mvpa no AaHHown TemaTtuke. CnenyeTt OTMETUTD,
yTo Adbpuka ¢ ydeTom BnmsiHusa Kntas n goctyna k IHTepHeTy B nocrneaHue rogbl obnagaet no-
TeHuManom Ang peanuaauum NporHo3oB 3KOHOMMUYeckoro passutus o 2050 r. B dokyce BHU-
MaHusi 4aHHOro uccnefoBaHnsa HaxoanTcs Hurepus, sBngaowasca OgHUM U3 KPYMHENMLMX 3KO-
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HOMMYECKMX UIPOKOB Ha KOHTMHEHTe. Pe3ynbraTtbl UCCreqoBaHUS MOATBEPXOAOT FOTOBHOCTb
adpuKaHLUeB K OOMbLIOMY Ka4eCTBEHHOMY Ckadky. [MnoTesa uccrneqoBaHus copMynmMpoBaHa
C OMOpOW Ha PEerpeccmMoHHbIN aHanua, Ang NpoBeaeHNsa KOTOPOro NCMob30Banncb CTaTtucTuye-
CKune gaHHble no Hurepun.

© Adio Durotola Michael, 2022
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Abstract. The purpose of the study is to consider
the development of agricultural production in Russia and
Mongolia in the aspect of green economy. The objectives
of the study are to identify the priority areas of the green
economy in modern conditions, based on traditional crops of
agricultural production. The research hypothesis is as follows:
agriculture in Russia and Mongolia has common features in
terms of green economy. The research methods are analysis,
synthesis and generalization. The results are as follows: an
analysis of the development of agricultural production was
carried out; prospects for the development of agriculture in
the context of green economy were determined.

The green economy is a direction in economic science that has emerged over the past two
decades, within which it is believed that the economy is a dependent component of the natural
environment within which it exists and is an integral part of it [1].

The priority areas of the “green” economy are:

— efficient use of natural resources;

— increasing natural capital and reducing pollution;

— prevention of biodiversity loss;

— income and employment growth [2].

Economists say that “sustainable development” is the balanced development of three
components: economic, environmental and social. We can also quote the statement of the
leader of the Indians of one of the American tribes: “We did not inherit our land from our fathers
and grandfathers. We borrowed it from our children and grandchildren”. This is the essence of
sustainable development.

The development of agricultural production should place emphasis on traditional (ethnic)
ways of doing business. The concept of agrarian development, as a mechanism for the
sustainable development of the regional agricultural economy, determines the priority areas for
the development of the industry, primarily in the context of environmental restrictions. In the
Republic of Buryatia, the mechanisms for providing the population with food should be based on
the use of low-cost and environmentally friendly technologies.
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Fig. 1. Scheme of the traditional economic culture of the Mongolian-speaking peoples

The UNESCO inclusion of Lake Baikal in the list of World Natural Heritage Sites imposes an
obligation to preserve the unique natural site, and the adoption of the Law “On the Protection of
Lake Baikal” introduces increased environmental requirements for agricultural activities.

The most effective direction for the development of the food market is the formation of
specialized areas of agricultural production based on traditional areas of agricultural production
activity. In the pasture-nomadic animal husbandry of modern Mongolia and Buryatia, the
prospects for the development of traditional animal husbandry based on the common ethnic
roots of the Mongolian-speaking peoples have great prospects. From time immemorial, the
indigenous population on the territory of Baikal Siberia led nomadic and semi-nomadic cattle
breeding, which was maximally adapted to local natural conditions.

Traditional grazing is the main economic activity in Mongolia. Mongolia occupies a leading
position on a global scale in terms of livestock per capita (16 heads per person). At the same
time, the border areas account for 41.9 % of the livestock of Mongolia. The main directions are
sheep breeding, goat breeding, cattle breeding [3].

In the process of conducting traditional animal husbandry in Mongolia and Buryatia, a unique
nomadic culture was formed. Its most important component was the perfected relationship with
the natural environment, i.e. was the harmony of relations between man and society with nature.
The traditional economy, in essence, was environmentally friendly, waste-free, nature-saving,
nature-restoring, i.e. from a modern point of view is the most reasonable. Careful attitude to
any natural resources and self-restraint were characteristic of the population of Baikal Siberia
(Fig. 1) [4].

In modern conditions, it is necessary to consider the development of nomadic animal
husbandry along the path of intensifying the management of agricultural production systems,
since extensive development technologies have exhausted themselves, due to population growth
and the reduction of pasture lands (plowing, industrial development of territories, mining, etc.).

Nomadic (pasture) animal husbandry as an agroecosystem must be considered as a
complex social system that carries the originality of production methods, including social aspects
of the organization of society. The functional model of the development of traditional animal
husbandry as a social system is shown in Fig. 2 [5].

In the Republic of Buryatia, the traditional branches of animal husbandry were beef cattle
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Fig. 2. Functional model of livestock development

breeding, coarse wool sheep breeding and goat breeding, herd horse breeding and yak breeding.
It is likely that these industries will have limited development in the future, which, however, does
not mean they are “useless” — in certain local conditions, many of them can be highly profitable,
and their products will have a steady demand. At the level of municipalities located near state
border too the most favored nation regime should be created, and it should be ensured that the
economy of such regions should have at least two equivalent sources of financing through both
regional supplies and foreign trade and cultural ties [6].

According to the analysis conducted by the Ministry of Agriculture of the Republic of
Buryatia, in pasture animal husbandry, the cultivation of one head of beef cattle for meat is able
to provide a profit of about 1,000 rubles, yaks 1,800 rubles, horses — 1,500 rubles and coarse
wool sheep — 600 rubles. The level of profitability in the production of meat in pasture animal
husbandry is 25, 300, 250, and 400 %, respectively. High economic efficiency is ensured by low
costs for feeding, keeping and caring for animals due to year-round grazing.

From the above, it can be indicated that the fundamental goal of agriculture in the agro-
industrial complex of the Republic of Buryatia is to provide the population with high-quality
agricultural products. And in terms of the development of the region as a world-class tourism
cluster, such development would be conducive the formation of the image of the Republic of
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Buryatia as a supplier of marble, organic meat and meat products.
Thus, this direction harmoniously fits into the development of the tourism industry of the
Republic of Buryatia in the trends of the modern development of the region’s economy.
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O pa3BUTUM CENbCKOXO3ANCTBEHHOro npousBoacTBa bBypatum n MoHronumn
B acrnekrte 3erneHon 3KOHOMUKU

A.O. AwweeBa, B.H. XXunkntosa, M.B. MupoHoBa, E.B. BalueHko

@Ire0Y BO «BocmouHo-Cubupckuli 20cydapCcmeeHHbIl yHugepcumem mexHoroaud u
yrnpaerneHusi», . YnaH-Yas (Poccus)

KnioueBble cnoBa u pa3sbl: 3eneHad 3KOHOMMKA; MPUPOAHbIE PECYPChbl; CenbCKoe
XO35MCTBO.

AHHoTauumsa. Llenb nccneqoBaHMs — pacCcMOTPETb pas3BUTUE CEITbCKOXO3ANCTBEHHOMO Mpo-
nssoactea Poccun n MoHronum B acnekte 3efnieHon SKOHOMUKU. 3agdaden nccrnenqoBaHus asns-
€TCS BbISIBNIEHNE MPUOPUTETHBIX HaNpaBreHn 3eNeHON 3KOHOMUKN B COBPEMEHHbIX YCIOBUSIX,
OCHOBaHHbIX Ha TPaAWLUMOHHBIX KyNnbTypax CeNbCKOXO3SWCTBEHHOrO Mnpou3BoacTea. [mnore-
3a uccnegoBaHus: CEenbCKOXO3ANCTBEHHOE Mpou3BoacTBo Poccum n MoHronmm umerot obuiune
YepTbl B acnekTe 3efieHoN 3KOHOMUKW. MeTogamn nccrnegoBaHus SBNSKOTCSA aHanm3a, CUHTE3S U
obo0ueHre. [ocTurHyTble pesynbraThl: NPOBEAEH aHanm3 pasBUTUST CENbCKOXO35IMCTBEHHOIO
NpPo13BOACTBA, ONpeaeneHbl NepcnekTUBbl Pa3BUTUSA CENMbCKOrO XO3SNCTBA B acnekTe 3ereHom
3KOHOMKMN.
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Abstract. The article deals with the problems of
procurement organization in the conditions of sanctions.
The economic turbulence caused by the closure of borders,
the disruption of logistics chains, and the fall in the ruble
exchange rate poses an extremely acute problem of
organizing procurement and import substitution in almost
all industries. The purpose of the article is to consider this
problem, analyze the main difficulties in overcoming it
and develop recommendations for successful business
development. The hypothesis of the study is the assumption
that there is a set of measures to help overcome existing
difficulties. The main research methods in the article are
the analysis of scientific literature and statistical data.
Based on the results of the study, the authors developed
recommendations for overcoming existing negative trends.

How should procurement specialists act in conditions of economic and political turbulence?
In 2020-2021, we experienced a perfect storm that hit the supply chain: a pandemic, remote
work, border closures, staff cuts, a shortage of labor, a shortage of masks for employees, a tense
situation in commodity markets, rising prices and logistical delays. All this combined exerted
enormous pressure on businesses and consumers. What other “black swans” should purchases
expect? Now we are faced with unprecedented conditions of a complete trade blockade by a
huge number of developed economies and other economic sanctions. In addition, in the near
future we may meet with many more difficult issues, since the situation is changing not even
daily, but hourly [2, p. 34]. And each time these changes lead to the most serious consequences
for the supply chain and procurement. What are the right tools and approaches that can be
applied in these conditions?

The first thing that had to be done to ensure timely provision of imported materials that fell
under the trade blockade was to “vacuum the market”. Switch from the procurement mode “for
the needs of the enterprise — Just in Time” to purchases for “Just in Case” and buy up everything
that is left from suppliers “on hand”. The bad news is, if the company hasn’'t done it yet, it's
probably already too late. Another good solution is to start the process of illiquid exchange with
other producers. In the future, many companies are considering re-exporting through countries
that have not joined the anti-Russian alliance.
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Buyers are also urgently starting to consider switching to Chinese suppliers, suppliers
from Southeast Asia and other parts of the world. There may be problems with finding reliable
partners with the production potential of the required quality, checking these suppliers and their
products. Problems are solved by purchasing the services of companies with experience in the
field of inspection services, expertise, testing and certification in this geography. If the company
is serious, for a long time and in large volumes will carry out deliveries from a new location, it
makes sense to hire a buyer directly in this country.

In any of the above cases, you need to be prepared for a significant increase in prices for
purchased goods and their delivery. The current situation will have consequences not only in
terms of transportation costs, but will also lead to widespread delays in the supply of even non-
sanctioned goods and an extension of the logistics leverage [4, p. 21]. What is more, import
suppliers are massively starting to switch to selling only on prepayment terms, understanding
our difficult economic situation, the volatility of the ruble and the problems of the banking system.

Undoubtedly, in the short term, we should expect a shortage and a decrease in the quality
of production when switching to analogues. You cannot relax even with Russian suppliers.
The material, component, or equipment of your suppliers’ suppliers or suppliers may be of
European, American, or other origin, and the supply restriction may hit your business later. Now
buyers urgently need to collect and have transparent information not only about the problems
of the first level, but also what is happening in the supply chain as a whole, manage risks and
create end-to-end anti-crisis plans with all participants in the chain. It is obvious that all these
problems with the stability of complex supply chains will not be solved quickly, and the most
urgent is the reduction of import supplies.

The events of 2014 and the pandemic have already forced many organizations to think
about reducing dependence on international suppliers, and instead consider the possibility of
producing themselves or buying from local producers, limiting imports from other countries
[3, p. 219]. Taking into account what is happening now, the pace of the import substitution
process should only increase, which means an increase in the volume of work and the
importance of procurement departments.

To date, in a number of industries, Russia has already reduced imports to a minimum and
provided the market with its own goods. However, a large share of imports is still observed
in the industrial machine tool industry, electronic, light, medical industry, heavy machinery,
machinery for the food industry and pharmaceutical industry. Realizing this, the government has
determined its strategy to establish its own production facilities in these industries, which will
undoubtedly support buyers in the development of new suppliers.

If the company does not buy from local suppliers yet, it means that either they do not exist,
or they produce products of worse quality than is necessary for the buyer’s standards. And this
means that firms should engage in the process of developing suppliers, together with them
creating new production capabilities or competencies for them. The search and development
of domestic suppliers for joint long-term projects on the development and implementation of
production of analogues of imported products is a complex and painstaking work that requires
certain skills and knowledge [5, p. 29]. This work should be carried out on an ongoing basis.
Special resources should be allocated for this work in the procurement department. These
are employees who have deep technical knowledge in a specific procurement category, who
are able to find, organize and lead teams of specialists from several companies and negotiate
with them.

The search for potential suppliers takes place through specialized exhibitions, work with
relevant industry unions and ministries. Suppliers who already have similar production, but of
lower quality, and who are able and motivated to expand their production line, improving their
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products and making them more marginally, are best suited. Specialists in the development
of new suppliers together with the quality service, suppliers and other attracted specialized
specialists make up the project team. This is not an office job. They take part in audits of
suppliers’ production and discussions of projects for the production of analogues. Together, they
identify the necessary equipment improvements and improvements to the production process
at the supplier. They share knowledge, well-known production documentation, specifications,
samples of current purchased products, take part in the implementation of modern standards
and techniques, training of supplier personnel, invite various specialists for consultation.

The project team jointly participates in test productions at the supplier, finalizes experimental
production batches to the technical parameters of the required quality. It is very important that
at the slightest deviations in the quality of the supplied resources, contractual and partnership
relations do not stop, but on the contrary, measures to eliminate deficiencies according to the 8D
methodology are jointly developed (materials on this methodology are widely available on the
Internet). In this process, control maps, deviation maps, agreements on various joint corrective
measures will be very useful.

Sometimes, in order to achieve a result, it may be necessary to change the technological
process and update quality standards not only at the supplier, but also at the purchasing
company. There are also examples when the purchasing company and the supplier agree
on joint investments in fixed assets and equipment of the supplier. By developing suppliers,
organizations can not only refuse to import, but also create competitive advantages in the form
of a new product for sale, a new optimized process or the introduction of a new standard.

In any case, we must be prepared that the development of suppliers is not a quick process.
Depending on the complexity of the project, it may take years. Therefore, when choosing a
supplier for joint development, it should be borne in mind that we are choosing a business
partner with whom we will work for many years and whom we trust [1, p. 169]. In reality, not all
suppliers want to allocate resources for such complex long-term projects for an individual client.
They already have an established business and a sales market. Working on new products will
require a large amount of resources, and they do not trust the company to the buyer. This lack
of trust can undermine the success of supplier development programs. To overcome this
problem, it is necessary to use such levers for building trust and developing suppliers as open
communication at all levels, joint long-term planning, long-term contracts and the allocation of
own resources to participate in the activities of suppliers for the release of new products.

Suppliers should feel part of the buyer’s business. It is necessary to tell them about the
processes in the buyer’s company, listen to their problems. It is necessary to involve in the
process and attract specialized unions and associations, specialized ministries to the buyer’s
side. They can help convince the supplier. If the buyer’s company does not have enough
influence, it makes sense to unite with other manufacturers who also need to produce these
products locally.

However, despite all the difficulties described, the development of suppliers must be
engaged. This is worth our efforts, because right now, more than ever, suppliers can have a
huge impact on the company’s processes. It is they who now play a central role in maintaining
business and increasing revenue, because now the most important thing is the uninterrupted
provision of high-quality and competitive resources from reliable and approved suppliers.
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Mpo6Gnembl opraHM3aumnmn 3aKynok B yCIIOBUAX CaHKLMN
O.B. BopoHkoea, FO.E. CemeHoBa, E.E. lNeTpora

@r60Y BO «Poccutickuli 2ocydapcmeeHHbIl 2uOpoMemeoporio2udeckull yHugepcumemy,
2. CaHkm-llemepbype (Poccus)

KnioueBble cnoBa u ¢pasbl: UMNOPTO3aMELLEHNE; OpraHn3aums 3aKynok; nrnaHMpoBaHue
3aKynokK; 3KOHOMUYeckasi 6e30MacHOCTb NPEeANPUATUIA; SKOHOMUYECKME CaHKLIMN.

AHHoOTaums. B ctatbe paccMoTpeHbl NpoGremMbl opraHM3auumn 3akyrnok B YCIOBUSIX CaHK-
UM, KoHOMUYECKasi TypOYyNeHTHOCTb, Bbi3BaHHAsH 3aKpbITUEM rpaHuL, paspbiBOM NOrUCTUYE-
CKMX LLenoYek, nageHneM Kypca pyons, kparHe ocTpo CTaBuT Npobnemy opraHusaumm 3akynok 1
MMMOPTO3aMELLEHNS NMPaKTUYECKM BO BCeX oTpachnsix. Llensimm ctatbm SBNSOTCA pacCMOTpeHne
[AaHHOWN NpobneMbl, aHanM3 OCHOBHbIX CITOXHOCTEN Mpu ee NpeoaoneHMn 1 paspaboTka peko-
MeHOauun ons ycnewHoro pa3sutus GusHeca. MMnoTesa MccneaoBaHUst 3aknioyaeTcs B npea-
MOSOXXEHMM O TOM, YTO CyLLLEeCTBYET KOMIMIEKC Mep, CMOCOBCTBYIOLLMI NPEOAONIEHNIO CYLLECTBY-
townx TpyaHocTen. OCHOBHbIE METOAbI UCCIeqoBaHUs B CTaTbe — aHanu3 Hay4yHou nuTeparypbi
N CTaTUCTMYECKUX AaHHbIX. [To utoram nccrnenoBaHus aBTopamy pa3paboTaHbl pekomeHzaumm
Mo NPeOoAONIEHNIO CYLLECTBYIOLLMX HEraTUBHbIX TEHOEHLWNA.
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