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INFORMATION TECHNOLOGIES FOR POWER SUPPLY DISPATCH
CONTROL BASED ON LINGUISTIC CORPUS ONTOLOGIES

Purpose. Developing methods and algorithms of smart decision support systems (DSS) and their implementation as a compo-
nent of automated dispatch control systems (ADCS) in power systems.

Methodology. The unitized method is applied to presenting professional ontologies. A model of signal-flow labeling is offered
to control knowledge.

Findings. The research results in a unitized approach to incorporating professional ontologies to build smart decision support
systems and automate complex-structured objects, which is noted for implementing unity of forms of knowledge representation.
All knowledge forms are described by a single model of ontologies, which enables unitizing the mechanism of representing and
processing knowledge of grid modes in power systems. The mathematical apparatus of ontology representation and application is
improved and differs from existing ones by the fact that it is based on fundamental forms of knowledge representation independent
of subject areas. The basic model of an elementary signal-flow graph of the knowledge base is elaborated. There are introduced
formalisms of the labeling parameter and functions of labeling the elementary signal-flow graph of the knowledge base. A factual
knowledge base is built considering subsets of the linguistic corpus of accident elimination and prevention in power systems. A spe-
cialized thesaurus of professional terms and slang of accident elimination and prevention in power systems is built.

Otiginality. For the first time, the research suggests a unitized approach to representing and controlling professional knowledge
of dispatch emergency control based on the signal-flow graph. This enables creating efficient decision-support systems and imple-
menting them into the current ADCS.

Practical value. The authors suggest forming new ontologies of knowledge bases for the area of dispatch control modes in the
power system as sensitivity matrices based on factorial mode models. There are developed integral factors of thesaurus efficiency
enabling assessment of efficiency of various forms of professional knowledge representation. The operating information and con-
trol complex (OICC) which is a structural scheme of integrating the DSS into the ADCS is developed to monitor power system
modes on the basis of the empirical knowledge base for mode characteristics of the power system. After generalizing the results of
testing the software complex while training dispatch personnel of the power system, it can be claimed that improved professional
and psychological characteristics of operating personnel, reduced intensity of dispatch failures and conditional damage because of
power undersupply indicate practical relevance of applying the DSS to controlling the power system under emergency modes.
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Introduction. The structure of emergency control of the
power system should be treated on two levels - that of auto-
mated control with emergency automation dominating and
that of automated control with the operating dispatch person-
nel (ODP) as part of management with people making deci-
sions [1].

Currently, there are accumulated results of emergency and
accident analysis in power engineering reflected in many re-
search works among which [2] is worth mentioning. Besides,
let us provide generalized analysis data on failures at power
plants, thermal and electric grids, power-generating and sup-
plying companies and power systems of the National power
company “Ukrenerho” [1]. According to the data provided,
the number of breakdowns at Ukrainian power entities ranked
as “the operating personnel’s misactions” has increased by a
quarter and makes 6.7 % of the total number. Misactions of
supervising personnel, repair, service and laboratory workers
have increased by 6.6 % making 17.8 % of the total number.
Misactions due to the influence of unauthorized people and
entities have increased by 52.5 % and make 6.8 % of the total
number. In total, process breakdowns caused by the person-
nel’s wrong actions (the human error factor) make 31.3 %
among other factors.

In the mentioned cases, the ODP of power entities bear
specific responsibility. In fact, the ODP functions as a series of
decisions based on on-line data. Decisions are made either
under the standard established mode of the power system or
under the developing emergency mode. In the former case, the
dispatch personnel do not feel any psychological pressure
making verified decisions as they have enough time to assess a
situation and work out a decision. In the latter case, under the
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emergency mode, when the issue of system stability is urgent,
the ODP have to make responsible and not always evident de-
cisions in the shortest time possible and bear significant re-
sponsibility for material damage and human lives.

Conducted analysis enables concluding that the total
number of breakdowns and emergencies has not dropped
while damages associated with them are aggravating. As a re-
sult, the problem of enhancing reliability of the ODP func-
tioning as part of the ADCS is of immediate interest.

The issue of making managerial decision-making auto-
mated in emergency cases is to be considered through elabo-
rating and implementing smart systems of managerial deci-
sion-support systems. The centerpiece of these systems is
complexes of controlling expert knowledge [3] and their ap-
plication is increasing both in engineering and economy [4].

Literature review. Profound critical and generalizing analy-
sis of the research studies into knowledge control systems is ob-
served in [5] that considers 54 journals. [6] deals with taxonomy
of strategies of applying knowledge control systems to small and
medium businesses. There are gradated areas, channels and
scales of applying smart data as well as tools of their procession.

Extensive actual domestic and foreign materials classifying
accidents at large-scale engineering entities including power
complexes and nuclear power plants are found in [7].

It should be noted that synthesis and mathematical simula-
tion of non-linear transient dynamic systems is also topical [8].
The hierarchical system of production management calls for au-
tomation and restructuring [9]. Consideration of dynamically
changing conditions of a manufacturing process and require-
ments to managers’ training is of particular importance [10].

Therefore, current development of industrial systems and
economic conditions of their functioning applies new high re-
quirements to their management.
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Basic requirements include: efficient choice of generating
sources, integration of various power sources into the power
system, automated elimination of consequences of emergency
conditions in power systems, etc.

The mentioned problems are solved through step-by-step
transition of power systems into smart power ones (SPS), a
variety of SmartGrid systems which has become a worldwide
trend at present [11]. The SPS is noted for its independent
decision-making, self-diagnostics and self-recovery.

Basic functions of the SPS and smart emergency control
systems (ECS) are performed through a set of digital devices
and IT elements of the SPS. The main SPS unit is a digital
substation [12]. Fig. 1 presents a diagram of information chan-
nels of a hardware-software complex (HSC) of a digital sub-
station.

A digital substation is a highly automated substation in
which almost all processes of information exchange among
computer elements and that with external systems as well as
computer performance control are performed digitally on the
basis of protocols of the International Electrotechnical Com-
mission — IEC 61850 (Systems and communication networks
of substations).

Conducted analysis of many research and scientific-prac-
tical works enables concluding that creation of smart power
systems and facilities is promising, yet at present, there are
some objective difficulties of implementing these projects.

Dispatch-advisers, smart software and hardware complex-
es, can be regarded as the most balanced and efficient solution
of the problem of automatizing ECSs within the ADCS of
power systems. Dispatch advisers are software-hardware com-
plexes of decision support systems (DSS) based on artificial
intelligence technologies. There is great domestic and interna-
tional experience of DSS creation in the area of power system
management.

Such scholars and engineers as Antonova N. N., Bashly-
kov A.A., Berdnikov R.N., Vagin V.N., Venikov V.A., Vo-
ronenko D.I., Voropay N.I., Galanov V.I., Gelovani V.A.,
Yeremeev A.P., Eremeev L.P., Koshcheev L.A., Kuper-
shmidt Yu.Ya., Larin O.M., Lebedev L.S., Lyubars-
kiy Yu. Ya., Morzhin Yu. 1., Panasetskiy D. A., Pospelov D.A.,
Samoylov V.D., Soloviev S.Yu., Stogniy B.S., Terelyans-
kiy P.V., Horoshevskiy V. F., Chachko A.G. and others con-
tributed much to the theory of intellectualization of emergen-
cy and dispatch control of power systems, DSSs of power en-
gineering.

Unsolved aspects of the problem. The knowledge system of
a narrow professional area used in [1] does not allow general-
ization of the suggested experience. [3] applies upper-level
meta-data to building expert systems, but there is no single
method for elaborating meta-rules for various professional
areas.

[13] deals with the problem of knowledge representation
and suggests a table-oriented system of storage noted for some
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Fig. 1. Generalized structure of the information complex of the
digital substation [12]

known constraints. Besides, issues of controlling knowledge
systems are neglected. [14] contains general methods for
building expert systems without any particular approaches to
implementing a meta-knowledge model. [15] considers meth-
ods for presenting data on processes under uncertainty condi-
tions, yet they are not expressed as meta-rules.

Thus, there is a methodological problem of building
knowledge systems which are invariant in relation to specific
subject areas, knowledgebase structures, forms of knowledge
representation, applied formal models and imposed con-
straints.

Summarizing the conducted analysis, we should note that
there is a problem of a lack of a unitized model of theoretical
representation and practical creation of knowledge models in
smart systems. This does not enable mass production of cheap
software systems of decision support.

Purpose. Conducted analysis allows formulating a re-
search aim that implies development of mathematical models
and methods for building unitized ontologies to create systems
of managerial decision support of power dispatchers. Here,
basic DSS functions should be considered. They all can be
grouped into two primary directions:

- identifying an emergency;

- working out control actions.

The problems of emergency identification should be solved
by methods of recognition (classification). In this case, guided
by sampling (with known disturbance, the character of the
transient process and assessment of emergency severity), one
builds a function of measured parameters of the mode and dis-
turbance that distributes modes by severity classes. Methods of
the theory of image recognition enable subclasses of emergen-
cy modes of various severity rates.

To perform this, there are some planned experiments on
dispatch actions on the power system grid. The knowledge base
is filled with images of emergency modes of the power system
and formalisms of dispatchers’ decisions together with assess-
ments of control actions in the form of sensitivity matrices.

The following tasks were set to achieve the research pur-
pose:

- forming empirical sensitivity matrices of the power sys-
tem of control actions on the basis of response functions;

- building professional ontologies based on empirical
knowledge bases of mode characteristics of controlled areas of
the power system;

- developing a base model of the knowledge-base signal
graph;

- building a specific thesaurus of professional terms and
slang;

- working out criteria for assessing efficiency of the thesau-
rus of factual collocations of the professional ontology of the
linguistic corpus of accident elimination in the power system;

- substantiating practical applicability, value and signifi-
cance of the developed models and criteria for efficiency of the
thesauruses.

Methods. The problem of defining subsets of control units
of the power system includes finding the transformation Y =
= F(X) (Xis an initial n-dimensional space of factors, Y is a new
m-dimensional space, n > m). The Y space dimensionality
should be minimal, yet sufficient for recognizing this class-
taxon. Then, we solve a problem of selecting optimal control
actions on the basis of the methods of the experiment planning
theory.

Parameters characterizing a standard mode and distur-
bance as well as a grid structure are chosen as independent fac-
tors. A series of calculation experiments are conducted to de-
termine optimal dosages of control actions to achieve a satis-
factory mode. While building the experimental part of the
knowledge base, the research considers dispatch control over
power flow at the interchange of South-Ukraine Nuclear Pow-
er Plant-Vinnytsia (SUNPP-Vinnytsia) by affecting capacities
of some large generating units.
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At developing professional ontologies, dispatch instruc-
tions are used as an initial expert linguistic corpus.

Efficiency of the obtained ontology model is verified by
building its thesaurus. A limited linguistic corpus concerning
emergency and accident elimination and prevention in the
electric part of a power station and electric grids is chosen for
sampling lexical blocks of factual collocations. Facts are
formed on the basis of fixed linguistic forms of the profession-
al area. The obtained collocations result in a general thesaurus
of the lexical corpus that provides the basis for the thesaurus of
specific terms and slang.

Results. The knowledge base is built by combining dis-
patcher instructions as for controlling active power flow in a
particular intersection and new knowledge obtained from ex-
perimental data on mode investigations.

To assess parameters of the studied cluster of the electric
grid of the power system, we use a model of equations of the
set mode as a power balance in the nodes

N
oy (U)=8; -V, U, - Y Y,UU;, (1)
j=Lj#k

where oy (U) is a function of power imbalance in the node &,
S,: is a conjugate complex of power of the k” node; Ykk is
conductivity of the kth node; U, isacomplex of voltage of the
kth node; U . is a conjugate complex of voltage of the kth
node; ij is mutual conductivity of the kth and the jth nodes;

N is the number of nodes in the studied cluster.
For the sake of practical applicability of model (1), vari-
ables are presented as real numbers in polar coordinates

N
WPk(U):Pk -8uU; U, ZU/‘ (gkj cosd;; —by; sianj); Q)
=1
jj‘¢k
N
Wok (U):Qk -b, U -U, ZUj(bkj cosdy; +gy Sinakj)s 3)
=
J#k

where &;; = 6, — J;, 5, J; are phase angles of vectors of voltage

modules of the k" and jth nodes.

Conducted calculation and analytical experiments result
in sets of response functions for control actions in the set
nodes of the grid. The obtained regression models are relevant
for describing the impact of capacities of selected controlling
substations on the value of active power flow in the intersec-
tion of the SUNPP-Vinnytsia and can be applicable to form-
ing control dispatch actions.

After fixing separate regression parameters on zero levels,
illustrations of generating stations impacting power flow in the
intersections are obtained and presented in Fig. 2.

Experimentally revealed dispatch actions and emergency
control instructions provide the basis for building a knowledge
base. A formal model of professional ontology is suggested as
the basis for the unitized knowledge base. In the most general
form, the ontology can be presented by the following formal
specification

O=(X,R, F), “

where X is a finite set of concepts (notions, terms) of the sub-
ject area presented by the ontology O; R is a finite set of rela-
tions among concepts (notions, terms) of the set subject area;
Fis a finite set of interpretation (axiomatization) functions set
on the concepts and/or relations of the ontology O.

In the ontology, sets of relations among concepts should
be realized through the signal-flow graph model (Fig. 3)
[16].

The following formulae are characteristic of labeling of
corresponding nodes p;, p; and the edge b;
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Fig. 2. Experiment data on the impact of capacities of generat-
ing stations on active power flow in the intersection of the
SUNPP-Vinnytsia

Fig. 3. Basic model of transmitting a signal in the elementary
signal-flow graph
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An atomic concept (c,) is a proposition set for the signal-
flow graph node and regarded as a whole while interpreting
and calculating the knowledge base.

A signal (7) is a digital concept characterizing a possible
cause-effect relation among nodes of the signal-flow graph. In
this particular case, a signal can be interpreted as implication
provided with a digital characteristic of signal movement or
propagation. In other words, if there is a signal between the
graph edge, the cause-effect relation between the nodes inci-
dent by this edge is active.

The node potential (node signal), # € R, is a number
(generally real), assigned to a node and associated with it in
the current interpretation of the system functioning. The num-
bers associated with nodes can be interpreted as weights, po-
tentials and tokens of nodes. There are no critical constraints
imposed on node potentials.

Node activity, a = (0| 1), is a binary sign characterizing the
role of the node in grid interpretation. If the node is not active
(a=0), itis not interpreted by the logic input block (machine),
does not participate in the logic conclusion and its content is
ignored.

Sensitivity threshold of the node as to the input signal, in
its general form s, = f(z,,), is a degree of node capacity to pass
an input signal to subsequent incident edges where tm is a
threshold signal level. The form of the function f(7,,) is deter-
mined by simulation aim and tasks. When exceeding sensitivity
threshold s,, the node p; is activated, and a signal of the set
value #(p,) is fixed. Signals below s,, are not perceived by the
node
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Let us introduce a labeling function of the i node of the
signal-flow graph of the knowledge base. We determine the
labeling parameter through the tuple

m},l = <Cs5 U, Sy, a)' (8)

Then, the labeling for the arbitrary /" node is determined
by

w2 = m, ()=(c, (1) -u(2,).5.(2,) ()
nreM?; pieP(Gs); )
M”:P(Gs)emH(P); u(pf),su(p,)eR,

where W/ is alabeling function of the i node p; by the param-
eter c(p,); MP is general labeling of cluster nodes (or the whole
grid) to which the meta-knowledge model is applied; P(G,) is
a set of cluster nodes (or the whole grid) to which the meta-
knowledge model is applied; R is a set of real numbers.

The edge by between nodes j and & of the knowledge rep-
resentation structure of any level will be regarded as a directed
relation (connection, edge) between these nodes in the signal-
flow graph of the knowledge base. Each edge has its input and
output potentials (signals). If the edge is directed from the
node j towards the node k, the node j of the potential u; will be
the source one, while the node & of the potential u, will be the
drain one. By using symbols established earlier, the graph edge
of the knowledge base will look as

L by — (, pr); by A(GY);  pj, pr € A(GY), (10)

where by is a graph edge of the grid; /is an incidence function;
A(G,) is a set of all edges of the graph G, of the grid on the
knowledge base level; p;, p; are nodes, incident edges of by.

Conductivity (transmission) of an edge, y(b), is a number
(in a general case, real) associated with the edge. The purpose
of numbers is labeled. The numbers associated with edges can
be treated as weights, conductivities, lengths, costs of edges,
etc. There are no constraints imposed on these numbers. Let
us assume that the numbers indicating edges are conductivities
of these edges.

We introduce a labeling function of the i” edge in the fol-
lowing way

ut:b, —>y(b,.); pbeM?;

ME:A(G) >R, beA(G,); v(b)eR, (1

i

where p? is a labeling function of the i” edge b, by the number
t;; M® is general labeling of cluster edges (or the whole grid) to
which the meta-knowledge model is applied; A(G)) is a set of
directed edges of the cluster graph (or the whole grid) to which
the meta-knowledge model is applied; R is a set of real num-
bers.

Now, the suggested generalized model of the graph on the
knowledge base structure level can be described by the follow-
ing tuple

G, =(P(G), AG), My); My ={M, M”). (12)

The suggested models of labeling graph nodes and edges
and signal propagation to simulate the logic conclusion pro-
cess are noted for the possibility to dynamically form clusters
of smart grids. These grids can be treated as sets of facts in
particular.

A fact can be presented by the following formal tuple

£9=(89,59,59),
or in theoretical and multiple interpretation as
f9={54,89,84}. (13)

The subset of facts F¥ relating to the context ¢; of the gen-
eral set of facts F'will be presented as follows

f9eF9;
F9cF.
On the basis of the set theoretical and multiple model of

the elementary fact, we formalize its graph model. The ele-
mentary fact fi in its general form is presented by the graph

6/ =|v(6) ()}, (14)

1

S P, . .. .
where V (G)i = f;¥ is aset of atomic propositions forming the
fact

77 ={s3.5

ri’

S

V(G)f|:3;

A(6)] Ja(eY |2,

where A(G)l,f is a set of edges (connections).

Besides, for the fact, we introduce private interpretation of
node movement which depends on the problem conditions
and, in a general case, can be arbitrary

11 =(P/.R)), (15)

where P/ is an incidentor of initial propositions of fact edges

P/(89,59)=S9 and P/(S,59)=Sd; P/ isan incidentor

of final propositions of fact edges P/ (S 9,89 ) =S89 and
P/ (S4.89)=Sg-

Now, we can provide a general formal model of the ele-
mentary fact graph

G/ :{V(G){,A(G)if,lf }; G/ :{V(G)if,A(G)if,gf,gf}.
To form a knowledge base based on facts, we develop a

formal language. The subset of elementary facts of the knowl-

edge base of the smart system is connected with ¢ context

Fi={f|k=Ln,|, FicF,

where n,is the number of elementary facts connected with ¢/”
context. )
Considering classification of facts for the subset F* by in-

dicators (contexts) g,{,ﬁ we can write down

P f s} o0

where {F,;;} is a class of facts corresponding to the classify-
ing indicator g/*'.

If we assume that all elementary facts have no duplicates,
properties of elementary facts of the knowledge base should be
the following

n,

&
ci _ i ci ci ci _ ci .
F _FlgﬁfUlgg;‘:"’UFmg;’"’Uang;’_ Fmg;”
m=1
nL’
Fe NES, . .NF¢, . .NF¢, =(F,=;
1gf;ﬂ 2g;, N mg;) N g, | e ’
=
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We should consider that the formal language of facts cor-
responds to a particular subject area, i. e. belongs to some class
of facts G in the current context

m=1

V¢, k:l,nf(\/ k‘ieF’;;;;j.

y

The language of elementary facts for the subject area c; € C
and some m™ class g¢ is determined as follows

M _ st NI pr§t
L(G)g$_<2 NI PILST, (17)
where G is formal grammar based on facts; z fis a basic finite
terminal alphabet; N/ is an auxiliary finite non-terminal al-
phabet; P/is rules of substitution (production) of formal gram-
mar based on facts: 3a3b(a, b) € P:a — b; §' is a starting
non-terminal symbol of grammar G based on facts; N/ /=
=@ and

Pc(Nfuzf)+x(Nf sz)

We determine formal grammar rules P based on facts for
fei
the language L (G )gﬁ
f— (lexeme)Xlexeme)lexeme)lexeme) —
— (lexeme)|(proposition).

Let us generalize the language of facts to all the classes of
contexts of knowledge bases based on facts.

LG/ =/, N, P, §),
where /= F={f;|k=1, n,} are all the facts of the knowledge
base fact level;, F = {{Fl;’m }, {QZM }, o {F”j; }, e {}«“’;m }}, N =
= {fact, class_of facts, layer_of facts}; §/= (layer_of facts).
While generalizing, we provide a structural and linguistic

model of ontology for the knowledge base level of elementary
facts — KBr

Oxpr=<X', R/, FI).

There are suggested the following criteria for assessing ef-
ficiency of fact thesauruses.

The first indicator assesses absolute efficiency expressed
quantitatively by symbols (or bites) as redundancy eliminated
by using a general or a specific thesaurus

abs __ _VV+_1/+ -
Eg =aVie_pr =Vi—Vir;

abs + + (18)
Egry =aVe_pra =Vi Vg

Absolute values of thesaurus efficiency indicate stable
growth of redundancy of the initial linguistic corpus in com-
parison with other dictionaries. Yet, thesauruses also become
larger. The ratio of absolute efficiency to the amount of the
fact base incrementally is of particular interest. To check this,
the research suggests another indicator of thesaurus efficien-
cy — relative efficiency

abs +_ |+
Eﬁ _ Eir 100 %:M-IOO %
+ Vi
Vi r (19)
abs +_ |+
Er, :@.10() %:M-IOO %.
Vi Vi

Indicators of relative efficiency of professional thesauruses
are informative and relevant enough to reflect a semantic and

quantitative character of the fact base of the linguistic corpus
of accident elimination in the power system. Yet, these indica-
tors change while the knowledge base accumulates and when
several specific areas are combined. Therefore, there arises a
necessity to have a stable integral indicator of thesaurus effi-
ciency. So, the research suggests the third indicator — an inte-
gral factor of thesaurus efficiency. It is calculated by means of
linear approximation of indices of absolute thesaurus effici-
ency.

Expressions for calculating integral factors of efficiency of
corresponding general and professional thesauruses of abbre-
viations and slang are given in the form of the formulae

arctgla
K,y =[1-°‘TJ.100 %:[1—g(T)]-1oo %;
o

3 arctg(aB)
Kppy =| 1-2L1-100 %= 1—M 100 %,
Op arctg(aB)

where K7 is an efficiency factor of the general thesaurus; Ky
is an efficiency factor of the abbreviation and slang thesaurus;
oy is a slope angle of the approximated straight line for the
general thesaurus; oy, is inclination of the approximated
straight line for the abbreviation and slang thesaurus; o is in-
clination of the approximated straight line for the fact base; a,
is a factor under Vi in the straight line equation for the gen-
eral thesaurus; ayy, is a factor under Vy; in the straight line
equation for the abbreviations and slang thesaurus; a; is a fac-
tor under Vi in the straight line equation for the fact base.

Graphical results of approximation and explanations of
calculations are given in Fig. 4.

The physical meaning of the integral factor of thesaurus
efficiency is a ratio of inclination of the approximated straight
line of the thesaurus growth speed to the inclination of the ap-
proximated straight line of the growth speed of the initial base.

Substitution of calculated values provides the following re-

sults,
Kpr = [l -

Ky :(1

Thus, calculations indicate that efficiency of the general
thesaurus makes 65.82 %, while that of abbreviations and
slang is 81.88 %. As a result, efficiency of application of knowl-
edge bases increases when the DSS professional area is more

arctg(0.2751)
arctg(l)

arctg(0.1439)
arctg(l)

]~100 % =65.82;

J-lOO % =81.81.
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Fig. 4. Calculation of integral factors of thesaurus efficiency
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specific. The professional area of emergency control over pow-
er system modes is highly specific and building its thesaurus is
very reasonable.

Conclusions.

1. The basic model of elementary signal-flow graph of the
knowledge base is developed. The rule of signal propagation is
substantiated which is based on potentials of nodes set by the
labeling function and can be dynamically changed in the
course of signal movement.

2. The model of labeling a signal-flow graph of the knowl-
edge base is substantiated and developed. The model includes
labeling of graph nodes and edges by providing them with pa-
rameters of labeling — concept meaning, node potential, sen-
sitivity threshold of the node, indicators of node activity, edge
conductivity (transmission).

3. The specific thesaurus of professional terms and slang of
accident elimination and prevention in the power system is built.

4. The initial lexical sampling and professional thesauruses
are statistically processed.

5. Absolute, relative and integral indicators of efficiency of
the thesaurus of factual collocations of the linguistic corpus of
accident elimination in the power system are elaborated.

6. Practical applicability, value and significance of the de-
veloped models and criteria for assessing efficiency of thesau-
ruses are confirmed.

It is evident that the efficiency of application of ontology
models to general lexis will be much lower because of the ne-
cessity of using a larger thesaurus. That is why, ontology mod-
els should be applied to specific professional areas noted for a
wider scope of professional terminology (professional slang
and abbreviations). By using the research results, ontology
models for various knowledge representation forms are
planned to be built.
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Indopmauiiini TexHoJorii qUCIETYEPCHKOTO
yOpaBJiiHHS eHepro3ade3neyeHHsM Ha 0a3i
OHTOJIOTIi JIIHIBICTUYHOTO KOPIyCY
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Merta. Po3pobka MEeTOIiB i aJITOPUTMIB iHTEJIEKTyaJIbHUX
CHUCTEM MiaTpUMKU NpUitHATTA pimeHb (CITITP) ta ix yrpo-
BaKEHHSI SIK CKJIAI0BOI YACTUHU aBTOMATU30BaHUX CUCTEM
nucneTdyepchbkoro KepyBaHHsS (AC/K) eHeprocucreM.

Mertoauka. BukopucraHo yHiikoBaHMii miaxing 10 mo-
JaHHs nipodeciitHux oHTOJIOTIH. [IJ1s1 yripaBiHHS 3HAHHSIMU
3aIPONOHOBaHA MOJIEIb MapKYBaHHS CUTHAJIBHOTO rpada.

PesyabraTu. Y po6oti chopMOBaHO €AMHUI MiAXiA 10 iH-
Kopropallii mpodeciiiHuX 3HaHb A1 TOOYIO0BU iHTEJIEKTY-
ATBHUX CHUCTEM TATPUMKY TIPUAHSTTS PillleHb i aBTOMATH-
3alii ympaBldiHHS CKJIaIHO-CTPYKTYPOBAaHUMM 00’ €KTaMHU,
SIKi BIIPI3HSIETHCS TUM, 110 OJHOYACHO pealli3ye€ €IHICTb
¢dopM nomaHHsI 3HaHb. Yci (hOpMU 3HAHb OMUCYIOThCSI €01~
HOIO MOJIEJITIO OHTOJIOTIH, 1110 BiH T03BOJISIE YHi(hiKyBaTH Me-
XaHi3M TMOJaHHs Ta 0OPOOKU 3HAHb PO PEXUMU €JIEKTPUY-
HOI MepexXi eHeprocucTeMu. YI0CKOHATeHO MaTeMaTUYHUIL
arapar IMOoJaHHs i BAKOPUCTAHHST OHTOJIOTIH, 10 BiIpi3HsI-
€TBCS Bill iCHYIOUMX TUM, IO 0a3yeTbest HA (yHAAMEHTATb-
HMX (hopMax MOTaHHs 3HaHb, SIKi He 3aJIeXKaTh Bill TpeaIMeT-
Hux obsacteit. Po3pobyieHa 6a3oBa Mojeb €JIeMEHTapHOTO
curHajapHoro rpacda 6a3u 3HaHb (b3). YBeneHi dpopmainizmu
rapamMeTpa MapKyBaHHs Ta (yHKIi MapKyBaHHSI eleMeH-
TapHoOro curHaiabHoro rpada b3. [1obynosana dhakTyanbHas
B3 Ha OCHOBI MiAMHOXWHU JIIHTBICTUYHOTO KOPITYCY JIiKBi-
narii i 3anobiraHHs aBapiit B eHeprocucrteMi. [ToOynoBaHo
crielianizoBaHMil Te3aypyc MpodeciiHUX TePMiHiB i CIeHTY
obJacTi JIiKBiAallii if 3ano0iraHHs aBapiii B €eHEprocucTeMi.
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HaykoBa HoBM3HA. YTiepiiie 3ampornoHOBaHO YHiikoBa-
HUU MOXia 10 MoJaHHS Ta YIpaBIiHHS MpodeciiitHuMu 3Ha-
HHSIMM JTUCTIETYEPCHKOTO MPOTUABapiifHOTO KepyBaHHS Ha
0a3i Momeni curHanabHOTO rpada. Lle nae MoXxiIMBiCTh Oymy-
BaTU e(EKTUBHI CUCTEMU MiATPUMKU MPUUAHSTTS pillleHb i
BIIPOBAIKYBaTH iX y cepenonuie aitouoi ACJIK.

IIpakTyna 3HauumicTs. Y poOOTI 3amporoHoBaHO (Gop-
MYBaHHSI HOBUX OHTOJIOTii 0a3 3HaHb 00JACTi AucCreTYep-
CHKOTO YITPaBIIiHHS peXXMMaMU €HeproCUCTeM Y BUIJISIIII Ma-
TPpULb YYTJIMBOCTI Ha OCHOBI (haKTOPHUX PEKUMHUX MOJE-
Jieii. Po3po0GsieHi iHTerpaibHi KoedillieHTH e(eKTUBHOCTI
Te3aypyciB, 1110 JO3BOJISIOTh MPAKTUYHO OLIHUTU e(PEeKTHUB-
HIiCTb pi3HUX (popM penpeseHTalii npodeciiHuX 3HaHb. 3a-
npornoHoBaHa cTpyKrypHa cxema iHterpauii CITITP y komri-
jgekc ACIK — omneparuBHuil iH(opMalliiiHO-Kepyounii
komiuiekc (OIKK) mis MOHITOPUHTY peXUMY eJeKTpOeHep-
retnuHoi cuctemMu (EEC) Ha ocHOBI eMmipuyHOi 6a3u 3HaHb
PO PEeXMMHI XapaKTEPUCTUKU EHEProCUCTEMU. Y3aralib-
HEeHHST pe3y/IbTaTiB BUMIPOOYBaHb MTPOTPAMHOTO KOMILIEKCY
MPY TPEHYBAHHSIX AMCIIETYEPCHKOTO MePCOHATY EHeProcuc-
TEMU MATBEPOUIIO TPAKTUYHY 3HAYMMICTh 3aCTOCYBAaHHS
CIIITP y npaktuui nucrieryepcbkoro kepyBanHst EEC B aBa-
PIHUX CUTYallisX: IMiIABUIIMINCS TTPOheCiitHO-IICUXOJIOTiY-
Hi XapaKTepUCTUKHM ONEPATUBHOTO MEPCOHATY, CKOPOTUIMCS
iHTEHCUBHICTb BiIMOB IUCIIETYEPCHKUX 3MiH i yMOBHUIA 301~
TOK Bijl HEIOBIIMYCKY €J1eKTPOEHEPTii.

KimouoBi ciioBa: onmonoeis, 6asza 3naus, cueHarvHuil epag,
@opmanvra mosa, enepeocucmema
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Iean. PazpaboTka METOLOB U aJITOPUTMOB MHTEJUIEKTY-
aJIbHBIX cUCTeM Moanepxku npuHsatus peienuii (CIIITP) u
UX BHEAPEHUs KaK COCTAaBHOI YacTH aBTOMATU3UPOBAHHBIX
cucteM aucneryepckoro ympasieHusi (ACIY) sHeprocu-
cTeM.

Metomuka. Vcrionb30BaH yHUGMDUIIMPOBAHHBIN TTOIXOM K
npeacTaBieHnIo  MpodeCCUOHANbHBIX  OHTOJOrMi. Jlus
YIpaBeHUsT 3HAHUSIMU TIpeUIOXKeHa MOJeTh MapKUPOBKU
CUTHAJIbHOTO Tpada.

Pesyabratel. B pabote chopMrpoBaH ennHbINA TOIXOM K
MHKOpIopauuu npodecCUOHANbHbBIX 3HAHUI Ul MOCTpoe-
HUST MHTEJJIEKTYAIBHBIX CUCTEM TTOIIEPKKU TIPUHSTUS pe-

IIeHWI ¥ aBTOMATHU3aIUU YIIPABICHUS CIIOXKHO-CTPYKTYPH-
POBaHHBIMU O0BEKTAMU, OTIMYAIOLIUIACS TEM, UYTO OH OIHO-
BPEMEHHO peain3yeT eAMHCTBO (hOpPM MpPeNCTaBICHUS 3Ha-
Huii. Bce (hopMbl 3HAHMIT OMUCBHIBAIOTCS €IMHONM MOJEJIbIO
OHTOJIOTMi, YTO TIO3BOJISIET YHUMDUIIMPOBATH MeXaHU3M
MpeacTaBieHus] U 00pabOTKM 3HAHUI O peXumax dJIeKTpU-
YeCKOI CEeTH DHEePrOCUCTeMBI. Y COBEPIIEHCTBOBAH MaTeMa-
TUYECKUIi armapar MpeacTaBIeHUs U UCTIOIb30BaHUsI OHTO-
JIOTUI, OTINYAIOIINAIICS OT CYIIECTBYIOIINX TE€M, YTO OCHO-
BaH Ha hyHIaMEeHTaJIbHBIX (hopMax MpencTaBieHUs 3HAHUIA,
HE 3aBUCSIIMX OT MpeAMETHBIX obsacteit. PazpaboraHa Ga-
30Basi MOJeJIb DJIEMEHTApHOTO CUTHAJbHOro rpada 0a3bl
3HaHuii (b3). BBeneHs! hopmann3mebl mapameTpa MapKrupoB-
KU U GYHKUUM MapKUMPOBKU 3JIEMEHTAPHOTO CUTHAJIBHOTO
rpada b3. [ToctpoeHa ¢akryanbHast b3 Ha ocHOBe TTOIMHO-
JKECTBA IMHIBUCTUYECKOTO KOPIyca JUKBUIALMY U TIPEAOT-
BpallleHus aBapuii B sHeprocucteme. [loctpoeH cniermanu-
3UPOBaHHBIN Te3aypyc MNpodeccuoHaTbHbIX TEPMUHOB U
cJieHTa 00JacTy JINKBUAAIINY U TIPEIOTBpAIlleHNs aBapuii B
SHEProCcUCTEME.

Hayunaa HoBusHa. BriepBble mpemioxeH yHUGMUUUPO-
BaHHBII MOAXOA K MPEICTaBICHUIO U YIIpaBIeHUIO Tpodec-
CHOHAIbHBIMU 3HAHUSIMU TUCTIETYEPCKOTO TTPOTUBOABAPUIA-
HOTO ynpaBieHus: Ha 6a3e Mo CUrHajbHOro rpada. 9to
NAeT BO3MOXHOCTb CTPOUTH I(DGHEKTUBHBIE CUCTEMBI TOM-
NEPKKU PeIIeHWd W BHEOPSITh UX B Cpely NeHCTBYIOIIEH
ACLY.

IIpakTHyeckas 3HaunMocTb. B padoTte npemioxeHo dhop-
MUPOBaHUE HOBBIX OHTOJIOTUIT 6a3 3HAHUI 00IACTU TUCTIET-
YepCKOTO YIPaBJIeHUsI PEXXUMaMU SHEPTOCUCTEM B BUIIE Ma-
TPUIL YYBCTBUTEIHHOCTU Ha OCHOBE (PaKTOPHBIX PEXKUMHBIX
Moneneit. PazpaboraHbl MHTErpajibHble KO(MOULIMEHTHI 3¢h-
(bexTUBHOCTM Te3aypycoB, TIO3BOJSIIONINE MPAKTUUECKUN
OlleHUTh 3(h(MEKTUBHOCTh pa3HBIX (HOPM perpe3eHTAINI
npodeccuoHanbHbIX 3HaHuil. [lpemnoxeHna cTpykTypHas
cxema uHterpauuu CITTTP B komrieke ACJLY — onepatus-
HBIII MHOOpMaIMoHHO-ypaBstomuii KoMmrieke (OUYK)
IUTSI MOHUTOPWHTA PekruMa 3JIeKTPOIHEPTeTUUECKON CUCTe-
Mbl (BODC) Ha OCHOBE AMITUPUYECKOI 0Ga3bl 3HAHUI O pe-
KUMHBIX XapaKTepUCTUKAX 3HeprocucteMbl. O0oOLIEeHME
pe3ybTaTOB MCHBITAHUN TPOrPpaMMHOTO KOMILIEKCa Mpu
TPEHUPOBKAX TUCIETYEPCKOrO MEepCcoHaNa dHEProCcUCTEMbL
MOATBEPAWIO TMPAKTUUYECKYI0O 3HAUYUMOCTb MPUMEHEHUS
CIIITP B mpakrtuke nucrneryepckoro ympasieHuss 39C B
aBapUIHBIX CUTYalMsIX: TMOBBICWIMCH TpodeccruoHaTbHO-
TICUXOJIOTUYECKNE XapaKTePUCTUKKM OTEPAaTUBHOTO TepCco-
HaJja, COKPaTUJIMCh MHTEHCUBHOCTh OTKA30B AMCHETYEPCKUX
CMEH | YCJIOBHBIN YIIepO OT HEJOOTITYCKa JIEKTPOIHEPTUU.

KiroueBble cioBa: onmonoeus, 6a3a 3Hauuil, CUCHAAbHbLI
epagh, popmanvHbLil A3bIK, IHEPLOCUCTEMA
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