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Abstract

This paper examines the reflection of semes of energy terms in
different scientific contexts and the semantic relationship between
them according to their constant and potential semes. The aim
of this study is to determine the semantic characteristics and
functions of terms and the relationship between them in different
contexts which play an important role for the formation of modern
terminological thesaurus dictionaries. Componential and contextual
semantic analyses were carried out based on 100 scientific articles
of energy industry and other closely-related fields. It is concluded
that the key terms for a certain text constitute a kind of scheme
(scenario), according to which the presentation of scientific texts
unfolds. The content and composition of each of the selected
scenarios is determined by the title of an article and the aspect of
the presentation by the authors. The typological description of the
scenarios in the article is based, on the one hand, on the indication
of the composition of the given scenario, and on the other hand, on
the analysis of the content of each of the allocated compositional

fragments.
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Public Interest Statement

Semantic features are used to represent the meaning of a word. Obviously, they are related to the
concepts and ideas we want to convey through words. They can refer to different aspects of meaning,
such as object, action, quality or attitude etc. This study sheds light on the semantic components of
Russian energy industry terms and the relationship between them in scientific contexts, which plays
an important role in the process of teaching and learning terminology, in the standardization of the
terminological system, in professional communication and in the formation of a thesaurus for the
energy sector.

1. Introduction

Modern society is under the influence of scientific and technological progress, as a result, most of the
scientific terms are included in everyday communication and on the contrary some lexemes and phrases
of the general literary language transformed into professional lexical units. Knowledge of terms, their
formation, functions and sematic connection helps to understand scientific texts, implement self-study
in various scientific fields, carry out researches in order to solve emerging problems or discover new
knowledge in the chosen field of science.

Nowadays, the energy industry is closely related to other branches of science. It brings together
dozens of specialties and hundreds of professions. Scientists from different professional fields such as
energy, physics, chemistry, economics, ecology, including linguistics etc., pay attention to the role of this
industry from different perspectives and conduct interdisciplinary researches. The terminology of this field
is dynamically developing and, as a result, needs to be studied in various aspects. Since terminology, in
particular the terminology of the energy industry, represents an actively evolving part of the lexicon of
modern Russian language, the processes occurring in it are an important source of understanding the
mechanisms of development of the lexical system of the language as a whole.

There are a plenty of studies by linguists on the ways of the formation, characteristics and functions
of terms and terminology, and standardization of a terminological system, ways of introducing the
concept of special vocabulary in different professional spheres, questions about terms and terminology
in the modern world: Lotte (1931, 1932, 1961); Leychik (1979, 2009); Shelov (1984); Golovin et al. (1987);
Grinev (1993); Prokhorova (1996); Khakimova et al. (2012); Akhmetova (2014); Gagarina et al. (2019);
Talanina (2020); Pushmina et al. (2021); Skornyakova, Vinogradova (2021, 2022); Murzo et al. (2021, 2022),
Boyko et al. (2023) etc.

Terminology is designed to convey information and expand knowledge in the field of the topic
under discussion. The terminology is divided into two groups:

1) theory-oriented terminology, i.e., terminology consisting of the writings of linguists who focus on
the meaning of terms, the formation of concepts, term formation, and standardization;

2) translation-oriented terminology, i.e., the one in which it is important to find an appropriate
translation of words, word combinations, sentences and texts depending on the context (Thelen
2012).

Vinokur (1939) in his first work on terminology noted: “Any word can act as a term, terms are
not special words, but words in a special function. The special function in which a word acts as a term is
the naming”. Many linguists share his point of view and in accordance with it consider the function of
naming, nomination, expression, designation, indication and fixation as a distinctive feature of the lexicon
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of language for special purposes (LSP). A term is a semantic homonym of commonly used lexical units that
arose as a further meaning of a word in relation to its closest meaning (Stepanov 1975). The authors of
this study share the same thought with the above-mentioned scientists as it was found that many energy
industry terms in modern terminology are formed by the methods called terminologization and claque in
order to fulfill communicative functions.

Terminology itself has multidimensional character like cognitive, linguistic and communicative
(Sager 1990). In modern terminology it is needed to considerate not only ways of formation and
characteristics of terms in accordance with word-formation, grammatical and other linguistic rules, but
also their functional and semantic features for standardization of a terminological system.

Nowadays, topics like thesaurus organization, lexical accretion, predictability of terms use, the
opinion of the author’s choice of terms became essential to be studied. Especially, the functional relations
between terms and their typical relations in the thesaurus are necessary to be analyzed through contexts
of scientific articles. There are common energy terms for closely-related scientific fields and specific ones
for only this industry. Among these two types, the first ones are determined in this study.

The aim of this study is to determine models which reflect the correlation between Russian
energy terms in different scientific contexts. In order to achieve this goal, the research articles under the
consideration of energy supply and saving were chosen and common energy terms were selected. The
componential and contextual analyses were carried out to determine the components of the meaning of
these terms and the semantic relationships between them in different contexts. The theoretical significance
lies in the fact that the developed models of the use of terms in scientific articles provide insight into
one of the fragments of scientific thesaurus. The findings of this study give the opportunities to create
modern terminological dictionaries, the thesaurus of the energy field, to be used in training courses and
professional communications for different purposes.

2. Literature Review

Nowadays, special attention is paid to minimal non-divided units of the content plan of a lexicon, which is
proved by a number of the following significant linguistic studies on this topic: «/loeuka cmeicna» (The logic
of meaning) (Kravets 2004); «[Tpo6s1ema ycmaHoeseHUs cem npu KOMNOHEeHMHOM aHaAu3e 1eKCUKU»
(The problem of establishing semes at the component analysis of a lexicon) (Samatova 2009); «Cemebr u ux
munoJiozuyeckoe pasHoobpasue s acnekme c/so0eapHoli ekcukos02uu» (Semes and their typological
diversity in the aspect of dictionary lexicology) (Morkovkin et al. 2011); «TepmuHonozu4eckuii annapam
CeMHO020 ohucaHus 3Ha4eHus caoea» (Terminological apparatus of seminal description of word meaning)
(Maklakova 2011); «K Bonpocy o nekcunueckom 3HaueHumn cnosa» (On a lexical meaning of the word)
(Shkhapatseva 2014); «Cemanmu4eckoe noJsie c/108 U e20 371eMeHmMbI»» (The semantic field of words
and its elements) (Khashimov 2015); «As1ezopumm cemHo20 onucaHusa 3Ha4yeHus cioea» (Algorithm of
seminal description of the meaning of the word) (Maklakova 2016); «Kom6buHamopHasa cemacuosiozus:
pecmpuKkmueHboili KOMNoHeHmM 3Ha4eHusA cioea» (Combinatorial Semasiology: Restrictive Component
of Word Meaning) (Vlavatskaya 2017); «O noHamuu KoMMyHUKaGmMueHo20 3Ha4yeHus caoea» (On the
concept of communicative meaning of the word) (Rudakova et al. 2017) and so on.

In modern semantics, the meaning of a lexical unit is considered as a symbolic model of non-
linguistic content, representing a more or less complex structure with internally organized relations
(Vasiliev 2009). Semes are microcomponents of meaning, reflecting a distinctive feature of the word
denotation or word usage, capable of distinguishing its meanings, i.e., such components that differentiate
or unite individual meanings (Sternin et al. 2011). According to Novikov (1982), a seme is a minimal
limiting constituent part (component) of the elementary meaning of a word. A single lexeme can express
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several semes. Vasiliev (1975) introduced the concept of the sememe, which implies a set of semes of one

lexeme. Gak (1971) said that the semantic structure of word meaning is the totality of elementary senses
called semes.

According to the definitions, semes of terms are usually categorized into a specific set: 1) devices and
items, 2) conditions and properties, 3) processes and phenomena, 4) magnitude and units of measurement,
and 5) laws and regularities.

However, different dictionaries sometimes describe different semes even within the same language
(Chubur 2010). In dictionaries, constant semes of one lexeme are marked, and potential semes are used
by different contexts. One term can perform several functions in different contexts; therefore, contextual
connections must be taken into account when a semantic analysis is carried out.

3. Methodology

Common energy terms were obtained by consideration of 100 articles from the field of energy industry
and other closely-related fields with this industry like physics, metallurgy, mining, economic etc. in which
energy supply and saving are highlighted. Componential and contextual semantic analyses were carried
out to determine the constant and potential semantic components of common Russian energy terms
from the studied articles.

3.1 Data analysis

After analyzing scientific articles from the journals «9Hepezemu4eckaa cmpamezaus» (Energy Strategy),
«3anucu NopHo2o uHcmumyma» (Journal of Mining Institute), «TexHon02uu Hegpmu u 2aza» (The Oil
and Gas Technology), «<Hoeocmu 3nekmpomexnuku» (Electrical Engineering News), «be3onacHocmeo
mpyoda 8 npomeiuwiieHHocmu» (Industrial Safety), «fopHoe obopydoeaHue u 3n1ekmpomexaHuKka»
(Mining Equipment and Electromechanics), «LiBeTHble meTtannbl» (Non-ferrous metal) etc., it was
found that the following common terms and phrases of the energy industry are commonly used in
these articles:

1) one-component terms: 3Hepzemuka (energetics), 3smekmposHepausa (electric power),
HanpsibkeHue (voltage), 3ssnekmpocHabyxkeHue (power supply), mpancdpopmamop (transformer),
3Hep2ocHab>xeHue (energy supply), ea3ocHabykeHue (gas supply), 2azonpoeod (gas pipeline),
anekmponpuémHuk (electric receiver), Ouanexkmpuk (dielectric), 3sHepeocucmema (energy
system), 3sexkmpoobopydoeaHus (electronic devices), 3sekmponepedaqu (power transmission),
annekmpodesuz2amens (electric engine), sHepaopecypcol (energy resources), 31lekmpocmaHyus (power
station), eeHepamop (generator), sHepaobeszonacHocme (power safety), asekmponompebneHus
(power consumption), pecypcocbepexxeHue (resource conservation), npeobpasoeamens (converter),
mpy6onpoeod (pipeline), ckeaxxun (borehole), wnam (sludge), eudpoduHamuka (hydrodynamics),
dunempayus (filtration);

2) two-component terms: mensioeas sHepaus (thermal energy), 60306Ho6/155eManA sHepeemuka
(renewable energy), nomepe snekmposnepaus (loss of electric energy), oOHogazHoe 3ambikaHue
(single phase closure), HadéxHocme 3nekmpocHabkenus (reliability of power supply), assekmpuyeckas
dyaa (electric arc), aHepzaocbepezaroujue mexHonozuu (energy-saving technologies), akcnayamayusa
anekmpoycmaHoeok (electrical installations), assnekmpuyeckas Haepyska (electrical load),
anemepHamueHasa 3Hepzemuka (alternative energy), eempo-conHe4yHas snekmpocmanyua (wind-
solar power station), amomHaa sHepzemuka (nuclear energy), A0epHaa 3Hepazemuka (nuclear power),
dusenbHoe monaueo (diesel fuel), npupodneiii 2a3 (natural gas), 06cadHeiil mpy6 (casing pipe), 6ypoeoii
wnam (drilling mud), dsyxdpasneili nomok (two-phase flow), HanpsrkeHHo-OedpopmupoeaHHoe
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cocmosHue (stress-strain state), eodHas gpaza (aqueous phase), HegpmsaHasa ¢gpaza (oil phase);

3) three-component terms: emopu4yHeblie >3Hepzemu4eckue pecypcul (secondary energy
resources), 6psi32o3auyuuieHHoe 3/1ekmpomexHu4veckoe uszdenue (sparge proof electrical device),
eepmukanbHbuIli cmanbHol pesepsyap (vertical steel tank), eeposmHocme 6e3omka3sHoli pabomei
(reliability function), espbieobe3zonacHoe s3nekmpomexHu4veckoe usdenue (explosion safety device),
epauwjaroujasaca snekmpuyeckaa mawuHa (electrical rotating machinery), usonayua Hemokoeedyujux
yacmeli (protective isolant), kabesnvHas nuHus snekmponepeda4u (underground cable).

4. Results and discussions

According to the definition of the terms in terminological dictionaries, the constant components of the
meaning of the above-mentioned energy terms can be categorized into three main groups: 1) conditions
and properties, 2) materials and devices, and 3) resources. As a result of the analysis, it is concluded that
terms from group 1 are mostly used in the articles. The percentage of the use of terms from each group
can be seen as in the following diagram (Fig. 1) [by authors]:

Figure 1. Percentage of the use of each group of terms in articles

A term always has one constant semantic component i.e., a constant or an actual seme. If a term is
polysemous, it can have either the same constant seme or different ones. However, no polysemous terms
are found in articles reviewed.

Apart from a constant seme, a term can have one or more potential semes in contexts. Potential
semes play an important role to understand the concept of the terms in different scientific discourses.
Therefore, a componential analysis was carried out to reveal the meaning and concept of terms in scientific
contexts, the relation between terms and with other parts of speech on a paradigmatic and syntagmatic
levels.

As a result of the analysis of the contexts of scientific articles, it was found that terms are mostly
related with each other by the following semantic features: condition, resource, result, cause. Although
a condition itself consists of parameters, devices, process and resources and closely related to the
causes and results, in some cases all these components are considered by an author separately. For
example, the article «<Oneim eHedpeHus 3Hepzo- u pecypcocbepezaroujux mexHosio2uli 8 cucmemax
3slekmpocHab>keHus memansaypauveckoz2o npednpuamus» (Experience in implementing energy and
resource saving technologies in an electric power supply systems of metallurgical production) (Kornilov
et al. 2022) proves that, depending on the context, terms perform the different functions and have the
following potential components of meaning:

e parameter/condition:cucmemasHepzocHab>xenus (powersupplysystem),aHepaocbepezarouyas
mexHos102usa (energy-saving technology), sHepezemuyeckoe o6opydoeaHue (power generating
equipment), sHepaocucmemel (power systems), asekmpocmanyuu (power stations), Ha0éxxHocmeo
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(reliability), anekmponompe6nenus (power consumption), pecypcocbepezaroujas mexHonozus
(resource-saving technology);
e device: 2zenepamop (generator), mpaHcgpopmamop (transformer), seinpamumens (rectifier),

yaonbHasa neys (coal kiln), anekmpodyzoeas neus (electric arc furnace), dsueamens (engine),
annekmponpueod (electric drive), Hazpy3ka (load);
e resource: npupodHelii 2a3 (natural gas), monauenelii 2a3 (fuel gas);
¢ result/ cause:anepeozampamei (energy expenditure), MougHocme (capacity), sHepaocbeperxeHue
(energy conservation).
In the article «lMoebiwieHue 3Hep203ghghekmueHocmu aemoHOMHOU cucmeMbl 371eKMpocHabkeHus
6ypoeoli ycmaHoeku npu npoeanax HanpskeHus» (Increasing the energy efficiency of an autonomous
power supply system of a drilling rig in case of voltage dips) (Chervonchenko et al. 2023) the selection,
order of presentation and concentration of terminology is largely determined by the orientation not at a
specific enterprise, as in the previous case, but at the whole complex. Especially, common energy terms
with the following semantic components are used in this article:

e parameter/ condition: 3Heprocucrema (energy system), 3nekTpoycTtaHoBKa (electrical
installation), aHepzoagpgpekmusHocme (energy efficiency), MowHOCTb (generation sources),
HagéxHocTb (reliability), Harpy3ka (load), HanpskeHue (tension), agusennb reHepatop (diesel
engine generator), akkymynatopHble 6atapewm (rechargeable batteries);

e device: 3Heprokomnnekcbl (power complexes), anekTponpuBoabl (electric drives), ausennb
reHeparop (diesel engine generator), akkymynsatopHble 6aTtapen (rechargeable batteries);

e process: npoean HanpskeHuA (voltage dip), anekrpocHabxxeHume (electricity supply);

e cause: KOpOTKUue 3/ieKTpuueckme cBAsm (short circuits), anekrpoasuratenm (electric motors),
npoBan HanpskeHua (voltage dip).

Energy terms in contexts usually have potential semes called a condition, a parameter, a resource, a
device, a cause and a result. According to the above-mentioned articles, it is obvious that some energy
terms can have more than one potential semes in a context. But these semantic components in most
cases are related as 1) a cause and a result, 2) a condition, a parameter and a device.

The titles of the articles that were determined in this study contain at least one term. In most cases
terms used in the articles and their potential semes are closely related to the ones in title of that articles.
A term that is used in a title of an article usually have potential semes called a goal or a condition. The
nature of the relationship between the title and the terminology used is established through a lexical
analysis of the key words of the title. The selection of terminology for the description is carried out in two
stages. In the first stage, logical groups are selected, which are specified in the second stage depending
on the object of description.

Obviously, the title of a scientific article is a hint of which terms can be used in it. As an example,
in the above-mentioned article «Oneim eHedpeHus s3Hepzo- u pecypcocbepezaroujux mexrHosioautli 8
cucmemax 31ekmpocHabxkeHua memasnnypeauveckozo npednpuamus» (Experience in implementing
energy and resource saving technologies in an electric power supply systems of metallurgical production)
(Kornilov et al. 2022), in accordance with the main energy terms «anep2o- u pecypcocbepezarouyue
mexHosozuu» (energy- and resource-saving technologies) n «cucmemeor snekmpocHabixerHue» (power
supply systems), the following terms were found: aHvepezemu4eckoe o6opydoeaHue (power-generating
equipment), aslekmpocmaHyuu (power stations), npupoOdHelii 2a3 (natural gas), monaueHeiii 2as (fuel
gas), HadéxHocme (reliability), sssekmponompebnenus (power consumption), 2enepamop (generator),
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mpaHcgpopmamop (transformer), amep2ozampamer (energy expenditure) and so on. This connection
between terms can provide a scheme as follows (Fig. 2.) [by authors]:

Conditions:
1) aHepao- u pecypcocbepezaroujue mexHoa02uu;

2) cucmemeol 31eKmpocHab keHue

Conditions:
3slekmpocmanyuu
Condition: Resources: Result:
3Hep2emud4eckoe obopydoeaHue 1) npupoOHsIli 2a3 1) anekmponompebaeHus

2) monsiugHell 243 2) sSHepzo3zampamel
Devices:

1) 2eHepamop

2) mpaHcgpopmamop
Figure 2. The scheme of the connection between energy terms in the title and content

A scheme can vary in accordance with the perspective of a person. However, all the possible schemes will
be more or less alike.

The topic of the article «Oco6eHHocmu ebibopa onmumasibHO20 cocmaea eempo-co/iHe4YHoll
3/lekmpocmaHyuu ¢ duseslbHeIMU 2eHepamopamu>» (Features of the optimal composition of a wind-
solar power plant with diesel generators) (Lavrik et al. 2020) including the terms eempo-cosnHe4Has
anekmpocmaHyus (wind-solar power plant) and duseneHeliii 2enepamop (diesel generator) with semes
an installation and a device gives an opportunity to predict the fact that the content will contain terms
with semantic functions like conditions, results and causes.

After reviewing this article, it was found that terms in this study asekmposnepaus (electric power),
2ubpudHnas snekmpocmanyus (hybrid power plant), eempsaHaa cmanyusa (wind farm), conHeuHas
cmaHyusa (solar station), eempo-conHeyHasa cmanyua (wind-solar station), eo3o6Hoesssemule
ucmo4YHuku 3Hepauu (renewable energy sources), cucmema 3nekmpocHabxkenus (energy supply
system), HadéxxHocme (reliability), Haepyska (load) and MougHocme (capacity) indeed have the predicted
semantic characteristics.

The article «lMoebnueHue kavyecmea 3/1eKmpos3Hepauu 6 cucmemax 3/1eKmpocHabikeHus
MUHepa/1bHO-Cbipbeeo20 KoMmnsiekca 2ubpudHeIMuU pulbMpOKOMNeHcUupyrWUMU ycmpolicmeamu»
(Improving the quality of electricity in the power supply systems of the mineral resource complex with
hybrid filter-compensating devices) (Sychev et al. 2021) with three key terms of energy industry in the
title: anexkmposrHepausa (electric energy) (with the seme “result/goal”), cucmema 3nekmpocHabxkerus
(energy supply system) (with the seme “parameter”), 2ubpu4yHelie gynompokomneHcupyroujue
ycmpoticmea (hybrid filter compensating devices) (with the seme “device”) gives a prediction that the
text contains a number of terms related to the features of the selected devices. A title of an article with the
description of a settled goal, in other words, a result of the study, usually provides information that terms
in the with semes called conditions, parameter and properties will be considered by the author(s).
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In the article «BausHue mepmu4eckoli obpabomku Ha MuKpocmpykmypy cmasbHbiX

3meeeukoe HazpeeamesibHoU mpy64yamou ne4u» (Influence of heat treatment on the microstructure of
steel coils of a heating tube furnace) (Bazhin, Issa 2021) the authors focus on the outcomes of the process
which are used to process energy resources. Especially, the terms with the following contextual semes are
found in the discussion:

e source: yaieaodopodHoe cbipbé (hydrocarbon feedstock), ucmouyHnuk sHepauu (energy
source), MUHepasibHo-cbipbesoli komnsekc (mineral complex);

e process: obpaborka HedTu (oIl treatment), ¢PasoBbie npeBpaweHua (phase
transformations), npeaBaputenbHas TepMomMexaHuueckas obpaborka
(thermomechanical pretreatment);

e result: maccbl (mass loss)

e properties: kpuTnUeckme Temnepartypsbl (critical temperatures), pmaBneHue (pressure),
HU3Kasa TenJonpoBoAHOCTb oT/0keHun (low thermal conductivity of deposits);

e aggregate: Tpy6uatas Tepmuueckas neub (tubular thermal furnace).

The composition of the article, which determines the order of use of terms, can be presented as follows:

e the most relevant energy resource, the process and its fragment that creates problems for
the unit during operation;

e the essence of the problem occurred;

e ways to prevent it;

e critical operating conditions.

However, among the scientific texts there were some works on intersectoral topics, such as
«Pecypcocbepezarouyasn s1ekmpomexaHuveckas mpaHcMuccus KapbepHo2o camoceasa» (Resource-
saving electromechanical transmission of a quarry dump truck) (Vasiliev et al. 2019) and «bapeepeoi
peanusayuu 6000podHbIX UHUYUAMUE 8 KOHMeKcme ycmoli4ueo2o0 paseumus 2nobasnvHol
aHepeemuku» (Barriers to implementation of hydrogen initiatives in the context of global energy
sustainable development) (Litvinenko et al. 2020) which do not correspond to the proposed text model
and do not imply the above-described links between the terms.

4. Conclusion

A term has not only one or more constant semes, but also potential ones based on the context. As a result
of the componential and contextual analysis of Russian energy industry terms in 100 scientific articles, it
was found that 60 common energy terms are often used in these articles. According to the definition, 58%
of these belong to the group called conditions and properties, 35% are under materials and devices,
and 7% - resources. The potential semes of terms vary according to the context. Terms commonly have
potential semes like a condition, a cause and (or) a result. In a context terms are obviously related in
syntagmatic and in paradigmatic levels in accordance with the semes they have. The title of an article
gives a hint of what terms are going to be used by the author(s) in most cases.

A scheme of the logical connection between the terms depends on the author’s intention (i.e., a
scheme may be designed differently). The form and complexity of this hierarchical system are especially
determined, first of all, by what related problems are considered by the author(s), as well as by the order
of the content of the article.
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Based on the findings of this study, the role of a title of an article is going to be investigated in
detail in future research through an experiment in which the titles of the reviewed articles of this study are
going to be provided to the 3 and 4™ year students from SaintPetersburg Mining University specializing
in energy industry and in closely-related fields and the terms used in these articles must be predicted. The
results obtained from the experiment are going to be used in the creation of highly probable schemes of
semantic relationships between terms in different contexts.
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