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The methodological approaches to determining and estimating the technical and techno-
logical safety of ore-dressing enterprises are examined. It has been noted, that the existing
procedures of the estimation do not give complete and complex understanding of the state of
technical and technological safety of an enterprise. Therefore, it is proposed to determine the
technical and technological safety of an enterprise in the context of modernization safety and to
consider its guarantees by calculating the increase in the break-even point, which takes into account
additional expenditures for the modernization of the basic means, necessary for the achievement
of their normative value. As a standard the average coefficient of basic means modernization in
the industry is taken. The use the proposed technique will provide the opportunity to determine the
state of technical and technological safety considering the development of an enterprise.
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OLIHKA TEXHIKO-TEXHONOIYHOI BE3NEKU MNIANMPUEMCTBA B KOHTEKCTI
BE3IMNEKU OHOBJIEHHA HA ETANAX ®YHKUIOHYBAHHA NIANMPUEMCTBA
MPHUYO-3EArAYYBAJIbHOI FANY3I

YK 65.012.8 Hycinoe B. 5.
Acmadgb’eea K. O.

Po3rnsiHyto MeToAanyHi Nigxoan 4O BM3HAYEHHS Ta OLHKM TEXHIKO-TEXHONOINYHOT 6e3neku
nignNpMemMcTB ripHMyo-3b6aravyBanbHoI ranysi. byno 3asHa4yeHo, Wo HasiBHi METOAMUKM OLHKU He
0aloTb NMOBHOTO Ta KOMMJIEKCHOIO PO3YMiHHS CTaHy TEXHIKO-TEXHOMOrYHOT 6e3neku nignpvemMcTaa.
Tomy 3anpornoHOBAHO BM3HA4YaTW TEXHIKO-TEXHOMOriYHy 6e3neky nignpueMcTBa B KOHTEKCTI
Ge3nekn OHOBMNEHHs Ta Gpatu [o yBaru ii 3abe3neyeHHs 4epe3 Touky 6e330MTKOBOCTI, ska
BpaxoBye A0OAATKOBI BUTPATM HA OHOBIEHHS OCHOBHMX 3acobiB, HEOOXiAHMX ANst AOCSATHEHHS
X HOPMAaTMBHOIO 3Ha4YeHHS. 3a HOpMaTMB MPUAMAETLCA CepeaHborany3eBuin piBeHb koedilieHTa
OHOBMEHHA OCHOBHMX 3acobiB. BukopucTaHHSA 3anponoHOBaHOI METOAMKM LacTb MOXIMBICTb
BM3HAYMTU CTaH TEXHIKO-TEXHOMOrYHO Oe3nekun, BpaxoByt4M PO3BUTOK NiANPUEMCTBA.

Knroyosi criosa: ekoHOMiYHa Oe3neka, TEXHIKO-TexHonoriyHa 6e3neka, 6e3neka OHOBMEHHS,
OCHOBHI 3acobu, koedilieHT OHOBMNEHHS1 OCHOBHUX 3acobiB, Touka 6€336UTKOBOCTI, iHBECTULLT.
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OLEHKA TEXHUKO-TEXHOJIOTMYECKON BE3ONACHOCTU NPEONPUATUSA
B KOHTEKCTE BE3OINACHOCTU OBHOBJIEHUA HA 3TAIMNAX
®YHKUMOHUPOBAHUA NPEONPUATUA FOPHO-OBOMATUTENTIBHON OTPACIIN

YK 65.012.8 HycuHoe B. 5.
Acmagpbesa E. A.

PaccMoTpeHbl MeToaMdeckMe noaxodbl K ONPEeAEeNneHnNto U OLEHKE TEXHUKO-TEXHOSIOMU-
Yeckol 6e30MacHOCTU MPeAnpUsITUA ropHO-oboraTuTenbHoW oTpacnu. bbino oTMeyeHo, 4To
CYLLECTBYIOLLME METOAUKN OLEHKU He OatoT MOSIHOTO M KOMMMEKCHOr0 MOHUMaHWUS COCTOSIHUS
TEXHUKO-TEXHOMOIMYECKO GeaonacHocTu npeanpusaTus. MoaToMy npeasiaraeTcs onpeaernsitb TEXHWKO-
TEXHOorM4yeckyto 6e3onacHOCTb NPEAnpUATHS B KOHTEKCTE 6e30MacHOCTV OGHOBNEHNS U NMPUHMMATb
BO BHMMaHWE ee oGecrneyeHue MyTeM pacyeTa TOukM 6e3yObITOYHOCTM, KOTopas y4uTbiBaeT
OOMNONMHUTENbHbIE pacxodbl HA OGHOBINEHNE OCHOBHbIX CPEACTB, HEOOXOAMMbIX AN AOCTKEHUS
MX HOPMaTVBHOIO 3HaYeHsl. B kayecTBe HopMaTVBa NPUHMMAETCS CPeaHEOTPACHEBON YPOBEHb KO-
duLmeHTa 0GHOBEHNS OCHOBHbIX CPEACTB. Vcrnonb3oBaHve npeaiaraeMoi METOAMKM NO3BONUT onpe-
OEnUTb COCTOSIHME TEXHUKO-TEXHONOMMYECKN 6€30MacHOCTU, yUnUTbIBas pasBUTUE NPEanpUATUS.

Krirouesble crioea; 3koHoMU4Yeckass 0e30nacHOCTb, TEXHUKO-TEXHOMNOrM4Yeckass 6e3onacHoCTb,
Ge3onacHOCTb OOHOBIEHUSI, OCHOBHbIE CpeAcTBa, KoadULIMEHT OGHOBNEHMS OCHOBHBIX CPeaCTB,
TouKa 6e3yObITOYHOCTU, UHBECTULINN.
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Today the integration of Ukraine into the world economic space plays an important role for the high-
speed and successful development of the country. The entrance to the world markets, the guarantee of the
necessary level of the competitive ability of production, the use of the contemporary technologies, which
ensure the reduction in the prime cost of production and ecological safety are the primary purposes of the
activity of high-technology domestic enterprises. Therefore, providing modernization safety as the part of the
technical and technological safety is the basic component of the development of the country’s industry.

The process of modernization at domestic enterprises in the ore-dressing field is of great importance due to the high
share of the worn basic means. The coefficient of the depreciation is expressed both in the physical and in the moral values. A
great number of scientists are occupied by the problem of modernization and providing the technical and technological safety
of an enterprise, namely Shkarlet S. M., Molodetska E. N., lischenko S. N., Evdokimov Ph. I., Belozubenko V. S., etc.

According to the basic indices of the state of technical and technological safety the scientists differentiate the effectiveness
ratios of the basic means’ use, but do not examine the state of modernization and the level of the use of energy resources
with respect to the general tendency in the country. Besides the formation of technical and technological safety at the
development stage of an enterprise has been examined.

In accordance with the theory of an enterprise development, the entity as a living organism passes the appropriate stages of
the development, each of them is characterized by specific features of functioning. Therefore, the formation of economic
safety, namely the technical and technological safety features should include functioning of an enterprise at the appropriate
stage of development.

According to the researches, the development of enterprises in the ore-dressing field passes the following stages: "Esta-
blishing", "Infancy", "Infantile stage”, "Bulge", "Constancy" and "Declining stage". Conditionally, these stages can be divided
into "Layout" and "Establishing" periods. To the "Layout" period it is necessary to refer the "Establishing" stage, which
provides for the creation and the realization of the business plan. Other stages should be taken to the "Functioning” period,
i.e., the stages of the continuous economic activity. Based on this, it is expedient to examine the level of technical and
technological safety in the "Functioning" period of an enterprise as in the period of the direct production.

The safety modernization reflects the state of the replacement of worn-out equipment to the new, more contemporary
one. The need for modernization is caused by the obsoleteness of basic means at ore-dressing enterprises. At the same time,
the safety evaluation of modernization must be conducted taking into account the branch-wide tendencies.

For the more detailed characteristics of the state of basic means, it is proposed to examine a change in the index of
modernization of basic means during 2007 — 2011 in comparison with the industry average value. The dynamics of a change in
this index is shown in the Figure.

According to the Figure, a significant drop in the coefficient of modernization is observed in 2009. It means the decrease of
the rates of the enterprise’s development that is an objective phenomenon in the situation of the world economic crisis.

According to the results of 2011, in the structure of the noncurrent assets of PJSC "Ingulets mining-and-processing
integrated works" of 31.12.2011 basic means and low-valued objects in the tax calculation compose 4,361,040.000 UAH (the
first cost of the basic means in the accounting period composes 5,334,401.000 UAH, the accumulated depreciation is
973,361.000 UAH), that is by 15,54 % higher compared to the previous period. The coefficient of the depreciation of basic means
composes 48.94 % (it is calculated on the basis of the planned and deadiine of the beneficial use). The general index of modernization of
basic means, in comparison with 2010, was increased by 87 %. In comparison with the industry average value, the state of basic
means modernization is less than a general index by 4.31 %.

0OJSC "Southern mining-and-processing integrated works" according to the results of 2011 shows an increase of the
modernization coefficient compared to 2010 by 37.28 %. In 2011 the introduction of the fixed funds composed 7,719,498.000 UAH
including the input of fixed funds for a capital construction in the amount of 20,958.000 UAH. By the results of 2011, the rate
of fixed assets modernization is less than the industry average value by 0.09.

In OJSC "Southern mining-and-processing integrated works" the total residual cost of the basic means of production
designation compose 99.94 %; non-production designation is 0.06 %. In 2011 basic means for the total sum were 35,180.000
UAH, including the following: the liquidated total first cost in the amount of 27,150.000 UAH; the residual cost of 2,984.000
UAH; transferred into the category of goods for sale in the amount of 6,519.000 UAH; copied after the deficiency according to
the results of conducting the annual inventory on the total first cost in the amount of 49.000 UAH. Totally in 2011 717,927.000
UAH were entered, 35,180.000 UAH were retired, including: 474,873.000 UAH put into the use of new basic means,
243,054.000 UAH of modernized (reconstructed) basic means. The coefficient of basic means modernization in 2011 in
comparison with 2010 increased by 58.7 %, and in comparison with average branch value increased by 0.09.
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Figure. The dynamics of index of basic means modernization in ore-dressing enterprises in 2007 — 2011

Basic means in OJSC "Poltava mining-and-processing integrated works" according to their use in the technological




process are divided into: production designation (97.93 %) and non-production designation (2,07 %). The

means on exploitation and maintenance of objects of social and cultural life, tourist center, and medical

service belong to the basic means of non-production designation at an enterprise. The sum of total first cost

of basic means (including the low-valued irreversible material assets, investment real estate) of 31.12.2011

was 5,046,011.000 UAH, the depreciation was 1,828,196 UAH. According to the balance data in 2011 the

residual cost of basic means in OJSC "Poltava mining-and-processing integrated works" in comparison with the previous year
increased by 680,6 m UAH (27 %). The coefficient of basic means modernization in 2011 in comparison with 2010 increased by
10 %, and in comparison with the industry average value increased by 22.43 %. This tendency testifies the stable
development of an enterprise.

PJSC "Central mining-and-processing integrated works" according to the results of 2011 showed the coefficient of the
depreciation of basic structures and construction, transmitting devices equal to 16.7 %, machines and equipment equal to
24.7 %, transportation means equal to 26.8 %, tools, instruments, inventory (furniture) equal to 26.0 %, other basic means and
low-valued objects in the tax calculation equal to 55.4 %. During the accounting period the amount of basic means was
792.280 UAH. At an enterprise during the accounting period the object of basic means was withdrawn from the active assets
as a result of sale and the liquidation, in connection with the nonconformity to the criteria and as a consequence in 2011 the
first cost of basic means decreased by 9,509.000 UAH; the sum of the overcharged depreciation decreased by 7,279.000 UAH.
At the same time, the rate of increase in the coefficient of modernization composed 45.9 % compared to 2010. In comparison
with industry average value, the coefficient of a modernization is 0.06 higher.

It should be noted that there are enterprises, the modernization coefficient of which is less than industry average value;
it is indicated as the insufficient level of modernization. According to this, the enterprises must draw additional resources for
financing the basic means. It is also necessary to note that the source of financial resources must not be external in order not
to lose the financial independence of an enterprise.

Therefore, as the source of funds it is proposed to accept the profit of the enterprise, the calculated value of which will be
produced by means of the determination of the additional total break-even condition [1], according to the formula:

AV =2 ®
cm
where AV, is the increase in the point of break-even condition, which will ensure the necessary level of the process of
modernization, UAH;
cm is the relative contribution margin.

The numerator of formula (1) should be considered as a profit, which is not sufficient for the enterprise to guarantee
the normal level of modernization. The calculation of an additional profit must be conducted taking into account the depreciation
allowances and measure of the effectiveness of capital investments [2].

Calculation is done according to the formula:
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where Al is a deficiency in the investment resources, UAH;

ko is the normative expenditures in the process of modernization, UAH;
kos is the actual investment outlay in the process of modernization, UAH;

Awm is the average annual depreciation allowances, UAH,;
E, is the normative effectiveness ratio of the capital investments, UAH.

The shortage of investment resources at ore-dressing enterprises is designed as the difference between the normative
investments into the process of modernization and their actual value. As a standard one must set the industry average value.

If the normative expenditures are less than the actual ones, an enterprise doesn’t need additional investments for the
modernization, and increase in the point of a break-even condition is not calculated.

The new level of the point of break-even condition, taking into account providing safety modernization, is calculated as
the sum of the actual point of break-even condition and the additional one. The estimation of safety level is proposed to
conduct modernization with the help of the absolute and relative indices according to the formula:

- Vpp =V,
av =Yoo =Vbr -\ Vb= Vi 3)
Vb Viob
where V; is an actual volume of realization, UAH;
Vb is the new level of break-even condition taking into account safety of modernization, UAH;
V¢ is the actual level of the point of the break-even condition, UAH.
The scale of safety level of modernization is represented in Table 1.
Table 1

The scale of safety level of modernization




Increase of the break-even Safety level
point of modernization
AV >0 high
0<AV<0.05 average
AV >0.05 low

According to these data, let us determine, what level of technical and technological safety, precisely, of safety moderni-
zation, has the enterprises mentioned above (Table 2).

Table 2

The safety level of modernization at the ore-dressing enterprises in 2007 — 2011

The enterprise | 2007 2008 2009 2010 2011
PJSC "Central
mining-and-
processing
integrated works"
0JSC "Poltava
mining-and-
processing
integrated works"
0OJSC "Southern
mining-and-
processing
integrated works"
PJSC "Northern
mining-and-
processing
integrated works"
PJSC "Ingulets
mining-and-
processing
integrated works"

high | average low average | average

high high average high high

low low high low average

high | average | average | average | average

high | average low low average

The further research of the formation of technical and technological safety of ore-dressing enterprises must assume the
estimation of energy safety at the stages of the enterprises functioning.
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