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CTPATEI'MTYECKHUE ITIOAXO/JbI K CHUKEHUIO SHEPT'OIIOTPEBJIEHUA
C COXPAHEHMEM ITPOU3BOJUTEJIBHOCTHU
STRATEGIC APPROACHES TO MINIMIZE ENERGY CONSUMPTION
WHILE MAINTAINING PRODUCTIVITY

AHHOTaIII/lSI: B cratne paccMaTpUuBaArOTCA BOIIPOCHI OCHOBHBIC Mepoan/IﬂTI/Iﬁ I10 CHUXXCHUIO
noTpedysieMoil  dHepruu 0e3 CHWKEHHS MPOW3BOIUTENBLHOCTH. llpemmaraeTcss pa3nenuthb
MepOHpI/IHTI/Iﬁ I10 S3KOHOMMH SJICKTPOIHCPIUH HA IIPOMBIINIJICHHBIX MMPEAIIPUATUAX HA IISITh OCHOBHBIX
rpymi. PacderHas BeaMUMHA SKOHOMHH 3JICKTpO3Hepruu (00Ie3aBojcKast), KOTOPYIO CIEayeT
YUUTBIBATH IIPpHU pacyeTax ce0eCTOMMOCTH 3aBOI[CKOI71 MMpoAYKIHH, OOJIKHA BKIIHOYATh CHHXKCHUC
MOTEPh ICKTPUUECKON IHEPTUH B TpaHC(hHOpMaTOpax, Ipeodpa3oBaTesiX, B IIEXOBBIX H 3aBOJACKUX
CCTAX 0 TOYKH pasgciia ceTel ¢ 3HepFOCI/ICTeMOI71. Tak kak 3aTpaThl HAa 3JICKTPOSHEPIUI0, TOILINBO,
ChIPbC BKIIIOYAKOTCA B KaJIbKYJIAIUIO IO HCHAM, IO KOTOPbIM OHHU OTIIYCKAIOTCA IMMPCANPHUATUIO,
€CTECTBEHHO, 4TO 3(PEKT OT BHEAPEHUS MEPOINPHUATHH, KOTOPBIA OTpakaeTcsl Ha Ce0ECTOMMOCTH
MPOAYKLMH, HHAUE, YeM I10 Tapu(y, OIICHUBATHCS HE MOXKET.

Abstract: This article addresses the main initiatives for reducing energy consumption without
compromising productivity. It suggests dividing energy-saving measures at industrial enterprises into
five principal groups. The calculated magnitude of electricity savings (plant-wide) that should be
considered in the cost calculations of factory production should include reductions in electrical energy
losses in transformers, converters, and within shop and factory networks up to the point of division
with the power system networks. Since the costs of electricity, fuel, and raw materials are included
in the costing at the prices at which they are released to the enterprise, it is natural that the effect of
implementing measures, which reflects on the cost of production, can only be assessed based on
tariffs.

KinroueBble CJIOBA. IMPOU3BOAUTCIILHOCTD, 3KOHOMUA QJICKTPOSHECPI'UH,
3HEProd3pPexkTUBHOCTh, KOAP(GUIUEHT MOIUIHOCTH, MOTEPHh SHEPTUH, YICNbHBIA PAcX0J]l YHEPrHH,
ce0ecTOMMOCTh MPOYKIIHH.

Keywords: productivity, electricity savings, energy efficiency, power factor, energy loss,
specific energy consumption, cost of production.

Most measures to save electricity are inherently linked to the rationalization of existing
technology and the introduction of new technologies, improving the organization of production,
increasing the volume of products manufactured, and enhancing the quality indicators of their
production. Clearly, in developing and implementing each measure for electricity conservation, the
assessment and justification of their economic feasibility and efficiency should be performed only in
conjunction with the entire complex of technological, energy, and organizational-technical factors.
An incorrect assessment of the reduction in electrical energy costs as a result of implementing any
given measure can lead to a distortion of the total cost magnitude and, consequently, to erroneous
results [1].

For determining the feasibility of electricity saving measures, increasing the power utilization
factor, and reducing electricity losses, outdated methods are often used. It is apparent that an
assessment of measures based solely on the amount of electricity saved, without considering
important factors such as changes in operating conditions and the capital expenses associated with
the implementation of the measure, is flawed. Moreover, the absolute value of electricity savings
cannot be a complete indicator of the effectiveness of the measure if it is considered in isolation from
the operating mode of the equipment on which the measure is implemented, whether it is at maximum
load or forced reduction due to restrictions from the power supply organization.
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All electricity saving measures at industrial enterprises can be divided into the following
groups [2, 3, 4]:

1. Measures to reduce consumed power.

2. Measures to reduce consumed energy without reducing productivity.

3. Measures to increase electricity (power) consumption and productivity.

4. Measures to increase productivity and consumed energy.

5. Measures to identify productivity without changing consumed power and energy.

These measures can be divided into two groups:

a) measures not related to the volume of products manufactured;

b) measures related to the volume of products manufactured.

In calculations related to increasing the power factor and reducing active losses in electrical
machines and devices, the goal is to achieve a minimum of referred losses, i.e., a minimum of total
active power losses in the electrical installations themselves and losses of active power in the power
system networks caused by the reactive load of these machines and devices [5].

Referred losses cannot serve as a basis for assessing measures in conditions of a self-
accounting enterprise, since it is known that only the energy directly consumed in the enterprise's
energy management can be reflected in the technical-economic indicators of the enterprise.

Electricity savings in an industrial enterprise are achieved by reducing electricity losses in
networks, devices, machines, and also by reducing the specific energy consumption per unit of
product.

The annual electricity savings for a given technological unit, process, device, etc., can be
determined from the expression:

W, =(P,—P.)-7=AP, -7 kwhiyear (L.1)
or
W, =(d,—d,)-IT kwhiyear (1.2)

where, Pa, Pc — the average and consumed power, respectively, before and after the
implementation of the measure;

db, da— specific electricity consumption per unit of product, respectively, before and after the
implementation of the measure;

11— productivity of units, machines, processes, etc., one year after the implementation of the
measure;

T — the number of operating hours per year.

The calculated amount of electricity savings (plant-wide) that should be considered in the cost
calculations of factory production should include the reduction of electrical energy losses in
transformers, converters, in shop and factory networks up to the point of division with the power
system networks. The magnitude of this savings is:

W3.3K :W3K i ! Aps.ak = APaK i ! (13)

n, m,

where, 7: — the resulting efficiency of electricity transmission and conversion in the factory
network from the point of energy reception to the point of division of the factory network with the
power system network. Since the costs of electricity, fuel, and raw materials are included in the
costing at the prices at which they are released to the enterprise, naturally, the effect of implementing
measures, which reflects on the cost of production, cannot be assessed otherwise than by tariff.

The organization of energy conservation and enhancement of energy efficiency in industry is
not only a relevant but also an extremely complex task. This complexity is due to the great diversity
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of enterprises in terms of both the nomenclature and volumes of products produced, as well as the
specifics of each technological unit and process [7]. To this, one must also add the differences in the
operating regime of each enterprise — around-the-clock continuous operation, operation with
technological breaks, single-shift, and two-shift work modes. This explains the necessity to solve a
number of tasks aimed at reducing energy consumption, which include a large complex of measures
taking into account the characteristics of each electricity-consuming entity.
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