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The Law of Ukraine "On Energy Efficiency" establishes that an
energy audit is a systematic analysis of energy use and energy
consumption within the boundaries determined by the nature and scope of energy audit work in order to deter-
mine, quantify and prepare a report on the possibilities of improving the energy efficiency.

When conducting an energy audit, it is important to determine not only the areas of work, but also the scope of
work, which is determined by setting boundaries. Currently, the boundaries of energy audit are determined ac-
cording to the experience and intuition of energy auditors.

The paper considers the issue of determining the boundaries of the energy audit scope in industry using the theory
of intelligent systems. The importance of using pattern recognition and classification methods for solving problems
of energy efficiency improvement is emphasized. It is proposed that classification methods be used to determine
typical classes of consumers of fuel and energy resources, making it possible to determine the boundaries and
conduct an energy audit. The automatic classification method — the hypersphere method - was chosen as the
classification method. The input information for the description of production systems is determined, including
indicators, metrics and parameters of energy efficiency.

An algorithm for the hypersphere method is developed and practical calculations are given for the conditions of
the compressed air production system of a metallurgical enterprise in Zaporizhia. The characteristics of the equip-
ment subject to priority inspection are provided. This algorithm can be used to solve a wide range of problems in
the field of renewable energy. Ref. 12. Tab. 5.
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3akoHom YKpaiHu «[lpo eHepzemu4Hy ehekmusHicmb» 1,2 IHCTUTYT 3aranbHOi eHepreTUkM HawioHanbHoi
8CMAHOB/EHO, WO eHepaemu4HUl ayoum — ye cucmemamu-  Axkagemii Hayk Ykpainu, Kuis, YkpaiHa

308aHUL AHAAI3 BUKOPUCMAHHA eHepaii ma CrioX UBaHHS eHe-

pail 'y mexcax, 8U3Ha4YeHUx xapakmepom ma obcazom pobim 3 eHepzemuyHO20 ayoumy 3 Memoto 8U3HAYEHHS,
KiflbKiCHO20 8UPAMEHHA MA MiG20MOBKU 38imy Npo MOX(UBOCMI Mi08UUWEHHA PiHA eHepa0edheKmusHocm.
M1i0 yac nposedeHHs eHepeemu4YHO20 ayoumy 8aXUBO 8UHAYUMU He MifAbKU HANpAmMU pobomu, a maxkoxc o06-
cAe pobomu, AKUli BU3HAYAEMbCA BCMAHOBAEHHAM Mexc. Ha menepiwHili yac mexi nposedeHHA eHepaemuyHo20
ayoumy 8u3Ha4yaromecs 8idnosioHo doceidy ma iHmyiyii eHepeoaydumopis.

Y pobomi po32a1a0aeMobCa MUMAHHA 8U3HAYEHHA Mex 0bcszy pobim 3 eHepzoaydumy 8upobHUYUX cucmem 3
BUKOPUCMAHHAM meopii iHmesiekmyasnbHUx cucmem. 3a3HA4eHO 8aH(/IUBICMb BUKOPUCMAHHA Memoodie po3rii-
3HABaHHA 0bpasie i Knacugikauii 018 supiweHHs 3a0a4 Nid8UWEHHA PiBHA eHepeemuYHOi eghekmusHocm.
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3anponoHo8aHo sUKOpUCMo8y8amu memoou Kaacugikauii 0514 8USHAYEHHA MUMNOBUX K/AcCie crioxusayie nasu-
BHO-eHep2emuYHUX pecypcis, w0 00380Us10 8U3HAYUMU MeXi NposedeHHA eHepaemu4yHo20 ayoumy. B akocmi
memody Knacugikauyii 6ys10 06paHo Memoo asmomamu4Hoi Kaacugikayii — memoo einepcghep. BusHaveHa exi-
OHa iHghopmauis onucy supobHUYUX cucmem 00 AKOI 8x009mb IHOUKAMOpPU, MOKA3HUKU Ma napamempu eHepae-

mu4Hoi ecpekmusHoOCM.

Po3pobrieHo anzopumm memo0dy 2inepcghep ma HasedeHi NPAaKMmMuUYHi Ppo3paxyHKU 075 yMo8 cucmemu 8UpobHU-
umea cmucHeHo20 nosimps memariypeiliHo2o nionpuemcmaa m. 3anopircxia. HadaHa xapakmepucmuka obna-
OHOHHA, Wo nidaseae nepuioyepaosomy obcmexceHHo. Lleli anzopumm MoxHaA sukopucmosyeamu 0718 eupi-
WEeHHSA WupoKoeo criekmpy 3a0a4 6 cgpepi BAE. bibn. 12, Tabn. 5.

Knrouosi cnoesa: knacugikayis, cnoxcusay, naausHo-eHepaemuYHi pecypcu.

Introduction. Given its international commitments to cli-
mate change mitigation, Ukraine has been paying increas-
ing attention to energy efficiency and energy conservation
in recent years. Thus, in 2021, the Law of Ukraine “On En-
ergy Efficiency” (No. 1818-1X) was adopted. The law trans-
poses most of the provisions of Directive 2012/27/EU on
energy efficiency and Regulation (EU) 2017/1369.

Articles 10 “Energy Audits” and 11 “Energy Auditors” of this
Law define the legal framework for conducting energy au-
dits, as well as the qualifications of energy auditors.

As required by the Law, in 2023, the CMU adopted Resolu-
tion No. 1258 “On Approval of the Procedure and Require-
ments for Energy Audits of Processes and Transport”. The
provisions of Article 8(7) of Directive 2012/27/EU on the
content of energy audits were transposed into the CMU
Resolution.

InJune 2024, amendments to the Law revised the approach
to energy audits, moving to a model based on energy con-
sumption. Currently, business entities with an average an-
nual energy consumption of 100 thousand MWh per year
or more are required to conduct an energy audit every four
years. Although this threshold is 36 times higher than that
in the EU, it is only the first step towards the introduction
of mandatory energy audits and lower thresholds are ex-
pected to be introduced in the coming years.

Since industrial enterprises will be obliged to conduct en-
ergy audits, this will increase production costs regardless of
whether the audit is conducted in-house or with the in-
volvement of a specialized audit company.

According to the Law of Ukraine “On Energy Efficiency”, an
energy audit is a systematic analysis of energy use and en-
ergy consumption within the limits determined by the na-
ture and scope of energy audit work in order to identify,
quantify and prepare a report on opportunities to improve
energy efficiency. The same definition is given by the stand-
ard DSTU ISO 50002-2016 Energy audit. Requirements and
guidelines for their conduct. That is, the nature and scope
of energy audit work are the determining factors that affect
everything, especially the duration of the work and its cost.
Thus, when conducting an energy audit, it is very important
to correctly determine the nature and scope of energy au-
dit work.

According to DSTU ISO 50002-2016, the energy audit scope
of work is the extent of energy uses and related activities to
be included in the audit, as defined by the organization in
consultation with the energy auditor. This scope can include
several boundaries.

The energy audit scope of work is determined by its bound-
aries. The energy audit scope of work can be determined by
energy and economic indicators and parameters, including:

specific energy consumption per unit of output;

energy intensity of production;

energy saving potential;

parameters of the energy consumption mode;

volume of energy consumed;

capacity of energy consumers;

technical specification of energy consuming equipment;
installed capacity of energy consumption;

economic indicators;

payment for the consumed energy;

energy efficiency indicators, etc.

Usually, the boundaries for dividing consumers into large,
medium and small are set almost arbitrarily by developers
of energy audit methodologies or government agencies.
The problem of determining the boundaries of consumer
division according to the established criteria is encountered
when solving the following tasks:

division of enterprises by the volume of energy con-
sumed to develop specific energy consumption rates;
determining the boundaries of external and internal en-
ergy audit;

coordination of energy consumption with the real con-
ditions during the implementation of renewables [1];
determining the optimal power value according to the
criterion of costs for the construction of renewables;
analyzing the modes of electricity consumption of elec-
tricity supply systems [2];

assessing the reliability of a combined power supply sys-
tem using renewables;

determining the criteria for the required power gener-
ated by solar and wind power plants [2];

assessing the mathematical expectation of power im-
balances of the combined power system; [1];
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determining restrictions on the operating mode of the
backup energy source [1];

determining the criteria: power, current efficiency for
solving the problem of assessing the efficiency of bio-
mass mini-boilers within an administrative unit or heat-
generating organization.

It should also be noted that traditional energy sources are
the main source of greenhouse gas emissions that cause
global warming. The use of renewables helps to reduce
these emissions and reduce air and water pollution. To as-
sess the effectiveness of renewables implementation, in-
formation received during a preliminary energy audit of fa-
cilities of different hierarchical levels is used. It is important
to reduce the cost of determining the amount of energy
and economic information, which depends on the scope of
the energy audit.

The purpose of this paper is to increase the validity of de-
cision-making regarding the boundaries of the scope of
work during an energy audit by applying a mathematical
method of classifying fuel and energy resource consumers
based on the hypersphere method.

To achieve this goal, the following tasks were solved:

Determination of factors influencing energy efficiency that
the decision maker sets.

Development of mathematical support for determining
typical classes of consumers by energy and economic indi-
cators and parameters.

The study's object is to establish the energy audit scope of
work by examining energy and economic indicators and pa-
rameters of industrial enterprise energy consumption.

When conducting an energy audit, the correct solution to
this issue is to direct the energy audit team's efforts to au-
diting just such a number of consumers as to improve the
quality of the energy audit without increasing its duration.
Therefore, it is important to establish which energy-con-
suming equipment in the company's workshops should be
the focus of the auditor's attention in the first place.

Materials and results of the study. Today, the practice of
conducting energy audits of industrial enterprises has be-
come widespread. There are various methods for conduct-
ing energy audits [3, 4]. Some audit companies have be-
come highly specialized in certain types of energy carriers
and types of consumers. However, at present, energy audi-
tors determine the class of the most energy-intensive con-
sumers only based on their own experience and do not use
mathematical methods that could simplify the procedure
for selecting consumer classes.

To determine the classes of consumers that are similar ac-
cording to the established criterion, when solving the issue
of determining the energy audit scope of work, the meth-
ods of pattern recognition and classification theory are
most suitable [5, 8, 12]. The use of statistical analysis
method is based on the assumption of homogeneity of the
population of energy consumers under study. However, a

real statistical population is almost always internally differ-
entiated, which corresponds to the hypothesis of class
compactness [8]. This hypothesis makes it possible to solve
the problem of dividing the population of energy consum-
ers under study into homogeneous groups (classes, clus-
ters, taxa) according to certain criteria.

Classification is the division of elements of a given set into
subsets of more similar objects [8]. To determine the en-
ergy audit scope of work, we will classify electricity con-
sumers using the hypersphere method by ordering them
into a variational series.

The hypersphere method was first applied in the electric
power industry to classify daily electrical load schedules of
industrial enterprises in [10] and later to solve the problem
of zoning administrative units of the Volyn region according
to their energy security status [11]. The hypersphere
method belongs to the automatic classification methods,
which allows excluding the decision maker from the classi-
fication process, but it does not reveal the internal struc-
ture of classes, such as hierarchical classification methods
[11].

Let us represent the consumers of energy as a set X, whose
elements are given by the numerical attributes p:

X X, p=1, j=1,2, ..., n (1)

P

1)

X X
A class of energy consumers is a subset w; of similar con-
sumers. As a measure of similarity (closeness) between two

energy consumers, we will use the Euclidean distance be-
tween them d;;:

i

2 (x,—x,)2 il 2

m=1

d.. ., n} @)

7

Euclidean distance is the most common proximity measure
used in object classification tasks [8, 10].

Having ordered all the elements d;; of the matrixin ascend-
ing order, let's construct a series of variations:

n(n—1)
—2 .

If there are classes of consumers, the distances d ) be-
tween homogeneous pairs of energy consumers will be
concentrated on the left side of the variational series (3),
and the distances between heterogeneous energy consum-
ers —on the right side. To study the variational series of en-
ergy consumers, we will construct an auxiliary numerical
sequence of the following form:

d, .. <d , <..<d

(1 <92 (5)° (3)

n(n—1)
"oy Ty, - S—T, (4)
where
d. .
_Saen )
'r(,f)_ 4 s =1, 2, ..., (S 1). (5)

€3]
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It should be noted that there may be several types of en-
ergy consumers at an enterprise with the same level of clas-
sification criteria. This can lead to uncertainty when analyz-
ing the auxiliary numerical sequence, since the distances
between them d;; = 0. To avoid this, the level of energy
intensity of these consumers relative to each other must be
changed slightly (by 0.1%).

To further clarify the structure of energy consumers, we
will study the behavior of two auxiliary variational series
obtained by sifting the elements of the auxiliary numerical
sequence.

The algorithm for forming the auxiliary variational series is
as follows:

Let's find the Euclidean distances from the first energy con-
sumer x4 to all the others.

In the numerical sequence d, dy3 ..., dq, find the min-
imum and maximum elements — d,,;;, and d;qx-

Repeat this operation for each energy consumer x; and
form two sets of distances from the results obtained

D :{d('.), a2 d(’?)}
nin min Hin min

and

D :{d(n,d(m, ...,d(">}.
max max max mdadx

Most elements of the set D,y,;, correspond to homogene-
ous pairs of energy consumers, if the elements of the set
are available in time D,,,, can correspond to both homo-
geneous and heterogeneous pairs of energy consumers.

The resulting sets D,,;, and D,,4, contain at least three
equal distances corresponding to the same pair of energy
consumers x;, x; and x;, x;. By excluding one of these dis-
tances from the sets D,,;,, and D,,4, and arranging the re-
maining ones in ascending order, we get new sets — varia-
tional series of distances:

D :{d(!), a2, d('?)}- (6)
nun min min min ’

D :{d(”, a2, d(”)}- (7)
max max max max ’

whose elements correspond to different pairs of energy
consumers.

The behavior of the variational series D,,;, and D4, can
be used to determine the structure of energy consumer
groups at the enterprise. If the variational series D,;,, has
no peaks, then the enterprise's energy consumers are ho-
mogeneous according to the chosen criterion for determin-
ing the energy audit scope of work or they can be divided
into closely spaced classes with constant density. If this se-
ries contains at least one local minimum, then the compa-
ny's energy consumers can be divided into classes with dif-
ferent densities. Among them may be those that contain
one element each — individual consumers that differ greatly
from others in terms of energy intensity, the number of
which can be determined.

If the variational series D,y has no peaks, then the enter-
prise's energy consumers are homogeneous according to
the selected criterion or consist of closely spaced classes. If
this series has at least one significant local minimum, then
the enterprise's energy consumers can be divided into k
classes, in which the maximum distances of heterogeneous
pairs have a different order.

Let's form new sets of elements that will be used to classify
consumers using the hypersphere method. Having ex-
cluded from the sets D,,;, all elements for which there is
a correlation:

o i)

and adding them to the set D,,4,, we will get new sets —
variational series:

d'h (8)

max

dli) =

min

D :{d(!), a2, .. d(lf)}, u<n—1-k(9)
nun nin min min

D _:{d(l), A d(")}, I1<n— 1+ k(10)
max Hax max max

Then we can assume that almost all elements of the set are
generated by homogeneous pairs of energy consumers.
The subset of pairs of energy consumers, each of which
generates an element of variational series (12), is denoted
by Lmin:

min min

{(x.,x.) € XX X:d(x.,x.) ER } (11)
L oy

The state of energy consumers in the hyperspace is set by
a point, the location of which is determined by the value of
indicators or parameters of the criteria that determine the

depth of the energy audit.

The hypersphere method has the following algorithm. First,
the compaction points of the general group of energy con-
sumers are found, which are initially taken as the centers of
the classes,

At the same time, a preliminary classification is performed.
The compaction points are found using the method of hy-
perspheres moving in the plane. The movement of hy-
perspheres starts from different, so-called, reference
points and ends at the compression points. Energy consum-
ers that are switched on during the movement of one hy-
persphere are considered to be consumers of the same
class. If several hyperspheres stop at the same point, all en-
ergy consumers that are switched on by them during move-
ment are combined into one class. Thus, we get as many
classes as the number of compaction points detected by
the hypersphere. The resulting number of classes depends
on the size of the hypersphere radius. The determination of
the optimal value of this radius d,, follows from the vari-
ational series analysis data (4). The issue of determining
dope is considered in [7, 9, 10].

To determine d,,; we first find the average value of d of
variational series (4):

(12)
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Then the value of the radius of the hypersphere is as fol-

lows:
(€Y)

min

d ()

dope = max(d, dps,) +d (13)

where dr(:l.)n, dr(il)n

variational series.

are the last and first members of the

Then, the preliminary classification is refined, taking into ac-
count the possibility of classes with non-empty intersection.

Model calculations of the distribution of energy-consum-
ing equipment into classes by installed capacity. Let us

consider the distribution of energy-consuming equipment
by the criterion of the installed capacity of such consumers
as electric motors. The compressed air production system
is the most energy-intensive (in terms of electricity con-
sumption) at iron works in Zaporizhzhia. Air compressor
units operate 24 hours a day as the production cycle is con-
tinuous, so the distribution can be performed both by in-
stalled capacity and electricity consumption.

The compressed air production system uses electrical
equipment, the technical characteristics of which are given
in Table 1.

Table 1. Technical specification of the equipment of the compressed air system of an iron works

No. | Air compressor Capacity, m3/min Pressure, bar Power of the electric drive, MW
Air compressor workshop No.1

1 K-250-61-5 250 9 1.600
2 K-250-61-1 250 9 1.600
3 K-250-61-5 250 9 1.600
4 TsTK-275/9 250 9 1.600
5 K-500-61-5 500 9 3.150
6 K-500-61-5 500 9 3.150
Air compressor workshop No.2

1 K-250-61-1 250 9 1.750
2 K-250-61-1 250 9 1.750
3 K-250-61-1 250 9 1.750
4 K-250-61-1 250 9 1.750
5 K-1500-62-2 1,500 7 10.000
6 K-1500-62-2 1,500 7 10.000
Air compressor workshop No.3

1 K-250-61-1 250 9 1.500
2 K-250-61-1 250 9 1.500
3 K-250-61-1 250 9 1.500
4 K-250-61-1 250 9 1.500
Air compressor workshop No.4

1 K-345-91-1 345 12.5 3.500
2 K-250-61-5 250 9 1.600
Air compressor station of the oxygen production shop

1 K-1700-61-1 1,700 7 10.000
2 K-1500-62-2 1,500 7 9.000
3 K-1700-61-1 1,700 7 10.000
4 K-1500-62-2 1,500 7 9.000
5 K-1500-62-2 1,500 7 10.000
6 K-1500-62-2 1,500 7 10.000
7 K-1500-62-2 1,500 7 10.000

According to Table 1, we compile the general group of energy consumers:

X

_|1.6; 1.6; 1.6; 1.6; 3.15; 3.15; 1.75; 1.75; 1.75; 1.75:10; 10;

1.5:1.5;1.5;1.5:3.5:1.6; 10; 9; 10; 9; 10; 9; 10; 10; 10

Let's find the value of the Euclidean distance

d}.j:d( xi,xj) between each two consumers.

Since we are performing a single-attribute distribution (a
special case of (2)), the distance between two consumers is
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calculated by the formula: d .= |x. -X.
ij int jm

For instance,dlzzld“— d21|=|1.6— 1.6|=0,

Based on the results of these calculations, we develop the
set D (3). The values of the elements of the set D are given
in Table 2.

ds=|d, —dg|=[1.6-3.15|=1.55.

Table 2. Values of the elements of the set D
di1 0.001 0.001 8.4 8.4 8.4
0.001 d2z 0.001 8.4 8.4 8.4
0.001 0.001 ds3 8.4 8.4 8.4
8.4 8.4 8.4 d323 0.001 0.001
8.4 8.4 8.4 0.001 d2424 0.001
8.4 8.4 8.4 0.001 0.001 das2s

According to Table 2 and according to (4), we construct the
main variational series d ). The results of the calculations

Table 3. Main variational series d )

are summarized in Table 3. To avoid uncertainty, we change
the value of distances equal to “0” to 0.001.

dis={ 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
1.90 1.90 2.00 2.00 2.00 2.00 5.50 5.50 5.85 5.85
5.85 5.85 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.85
6.85 6.85 6.85 685 6.85 6.85 6.85 6.85 6.85 6.85
8.50 8.50 8.50 8.50 8.50 8.50 8.50 8.50 8.50 8.50
8.50 8.50 8.50 8.50 8.50 8.50 8.50 8.50 8.50 8.50}

To study the main variational series d(s), using (4) and (5), we develop an auxiliary numeric sequence 1;) (Table 4).

Table 4. Auxiliary numeric sequence 1 ;

ri={ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.05 1.00 1.00 1.00 2.75 1.00 1.06 1.00 1.00
1.00 1.11 1.00 1.00 1.00 1.00 1.00 1.00 1.05 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00}

Since the main variation series does not have statistically
significant local minima, we will continue the study of the
general group of energy consumers by examining the

behavior of two auxiliary variation series Dy, Dipax- The
auxiliary variation series are obtained according to (6) and

(7).
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0.001; 0.001; 0.001; 0.001; 0.001;

0.001; 0.001; 0.001; 0.001; 0.001;

D, . =10.001; 0.001; 0.001; 0.001; 0.001;
0.001; 0.350 0.001; 0.001; 0.001;

0.001; 0.001; 0.001; 0.001; 0.001;

8.4; 8.4, 8.4; 8.4; 6.75

6.75; 8.25; 8.25; 8.25; 8.25;

Dmm= 8.5; 8.5; 8.5; 8.5: 8.5
8.5; 6.5; 8.4; 8.5; 7.5

8.5; 7.5; 8.5, 8.5; 8.5

To select classes, we use the hypersphere method.

Let's find the average value d of auxiliary variational series

(4):
1217.945
=406

300

By the formula d,,, = max(d, d,(#t)n) +
the radius of the hypersphere:

d, =4.06+0.001=4.061

d=

d(l)

min determine

As reference points, let's choose a pair of consumers of the
general group with the largest distance d(s = 8.5.

For instance, ffg) =15r7a fég) = 10. Let’s draw two hy-

perspheres of radius d{)pt=4.06 with centers at

—(0) -(0) (0) 54(0),
X13°» X290 M3, My,

(0 _ {1.6; 1.6; 1.6; 1.6; 3.15; 3.15; 1.75; 1.75;
M13 -
Let’s determine the centers of compression (average val-

points and define subsets of points

1.75; 1.75; 1.5; 1.5; 1.5; 1.5; 3.5; 1.6
M = {10;10; 10;9; 10; 9; 10; 10; 10},

ues) of the subsets Ml(g), Mz(g):
%D =1.925, x5y = 9.89

Similarly, we define the subsets Ml(?, Mz((l)). To do this, we
will use the centers of compression as reference points
7D =1.925,x

radius d{)p =4.006 with centers at points

= 9.89 and draw two hyperspheres of

=(1) =(1)
X13 X20 -

L

; and

@y,
M13 4 MZO .

1.6; 1.6; 1.6; 1.6; 3.15; 3.15; 1.75; 1.75;
1.75; 1.75; 1.5; 1.5; 1.5; 1.5; 3.5; 1.6

MY = {10;10; 10;9; 10;9; 10; 10; 10}.

Let’s determine subsets of points

® _
M3 —{

_(2

) _
X0 =

and find their centers of compression TCS) =1.925,
9.89.

We verify the condition that the distances between the

centers of compression of the sets Ml(g),dMl(;) and Mgg),
Mz((l)) respectively, are less than ==-2= 0. Since

2

d(fg),fg) =0and d(f%),fgg) =0, we finally select
subsets of points:
Mo {1.6; 1.6; 1.6; 1.6; 3.15; 3.15; 1.75; 1.75;}.
13 7| 1.75; 1.75; 1.5; 1.5; 1.5; 1.5; 3.5; 1.6 J’

MSy = {10;10;10;9; 10;9; 10; 10; 10}.

After selecting two subsets, we find the difference of the
sets A; = Ay \ UL, M;, A, = X . Because A1 = 0, the first
stage is over. As a result of the calculations, the following
preliminary classes were obtained M: = Ml(é)Ta Mz = Mé(l,).

Thus, we identify two classes of electrical equipment —
compressors — one of which is characterized by a higher in-
stalled capacity than the other class. This class determines
the energy audit scope of work and includes compressors
K-1500-62-2 and K-1700-61-1 with a capacity of 9 and 10
MW, which are subject to a priority audit.

Conclusions. As a result of the research, the following have
been developed:

1. An algorithm for classifying energy consumers by various
factors, based on the use of the hyper-sphere method,
which allows determining the scope of work during an en-
ergy audit.

2. Methodology for determining the boundaries of energy
audit, which allows focusing on certain consumers with the
greatest energy saving potential, which will save time and
improve the quality of energy audits.

3. This methodology can be used for a wide range of tasks
in the field of renewable energy, starting from the imple-
mentation stage and ending with an energy audit of exist-
ing generation.
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