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Purpose. Development of theoretical recommendations regarding the commissioning of fixed assets of mining and
processing enterprises in the implementation of investment projects based on the use of bank loans as a source of funding.

Methodology. Results of the study were obtained using the following methods: analysis - the study of theoretical
approaches, which are the basis of the recommendations developed, and economic feasibility of the input sequence of
the fixed assets; consolidation - in the formulation of the theoretical recommendations regarding the use of bank loans
in the implementation of the mining and concentrating enterprises’ investment projects and programs.

Findings. Analysis of theoretical approaches to the assessment of prospects for the development of mining and pro-
cessing enterprises in modern conditions is made. Theoretical recommendations on economic justification for invest-
ment projects aimed at the renewal of fixed assets plant and energy efficiency are formulated. Methodical recommenda-
tions on the definition of loan payments during commissioning of mining and processing plant’s fixed assets are devel-
oped. Ability to use the profits that the enterprise receives from the commissioning of fixed assets to repay the bank
loan, reducing the repayment period of the loan and the amount of interest payments, is justified.

Originality. Theoretical recommendations regarding the sequence of commissioning of fixed assets in investment
projects provide an opportunity to repay the loan from its own funds and combine profits earned by the commissioning
of fixed assets. In this case it is advisable to choose a sequence of commissioning of fixed assets, in which the amount
of interest on the loan, paid excluding extra profit, is minimal.

Practical value. The recommendations can justify the steps of realization of investment projects of the mining in-
dustry, to reduce the credit period and the amount of loan payments.
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Statement of the problem. The main challenges that
are faced in modern conditions by mining and concentrat-
ing combines are dimination of the consequences of the
crisis in the industry, ensuring of the functioning and fur-
ther development of combines, development and support
of the image of financialy sustainable and competitive
producer of iron ore resources, the expansion of existing
and the conquest of new markets and etc. However, there
are factors that hinder development of production at com-
bines, such as deterioration of fixed capital and the need
for their modernization. This, in turn, requires significant
capital investments and development of investment pro-
grams to upgrade fixed assets and energy saving. It should
be noted that the mining and concentrating combines are
part of a verticaly integrated structures, so the main
sources of financing are own funds and funds from inves-
tors. At the same time we cannot exclude borrowing as a
source of financing of the above programs.

Analysis of recent publications. Studies based on theo-
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retical approachesto ng the prospects of devel opment
of mining and processing enterprises in modern conditions
st forth in the works of V.Y.Nusinova, A.M. Turilo,
|.E. Afanasiev, A.A. Turilo, 1.V. Shishova[1-3].

The main tool for further development of enterprises
and overcoming of crisis situations faced by mining and
concentrating combines is capital investment [4, 5]. It
should be noted that the priority areas for further combines
development are modernization of fixed assets or capital
construction of technological facilities, as one of the main
factors that negatively affect the efficiency of the capital,
is the worn out equipment [6]. The need to upgrade or re-
place obsolete equipment is underscored not only by scien-
tists [7], but also provided in the Concept of the Ukrainian
Coal Industry Development. [8].

One of the directions of further development of min-
ing and processing enterprises, according to Konovalova
0.V, Klimenkova T.V. and Vasiltsov E.V ., is to update
the worn portion of fixed assets or to modernize them,
which will improve the competitiveness of products and
increase production [9, 10].
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Since some of the enterprises in the manufacturing
process use the equipment, the deterioration level of
which exceeds 60% [11]. It should be noted that during

20102012 years the level of depreciation of fixed assets
is reduced (Fig. 1). This is due to the update of their
worn parts.
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Fig. 1. Level of fixed assets depreciation at mining and processing enterprises

Sdlection of the unsolved aspects of the problem.
There are a number of questions that require further clari-
fication, namely the improvement of theoretical approach-
es to the justification of sequences of commissioning of
fixed assets subject to use of bank loans as a source of
funding for implementation of investment programs.

Formation of the objective. The purpose of this paper
is to develop methodical recommendations for economic
justification of the sequences commissioning of fixed as-
sets in investment projects for energy conservation pro-
grams or update obsolete equipment mining and pro-
cessing enterprises. It is important to provide the oppor-
tunity to use borrowed funds as a source of financing and
early repayment of credit from the profits, resulting from
the commissioning of fixed assets.

The main material. In order to implement invest-
ment projects for energy saving and programs of re-
newal of fixed assets of mining and processing a com-
bine gets loans from banks and step-by-step launches
various types of equipment to generate more profits. It
can be sent to the partial repayment of the loan. Thus,
the borrowed funds are returned at their own expense,
some of which is additional income earned as a result of
commissioning of certain types of fixed assets.

It is necessary to determine the sequence of commis-
sioning of various types of fixed assets, which will result
in the part of the amount paid for credit without the addi-
tional revenue would be minimal. We will consider the
generd interpretation of this problem.

To implement energy efficiency programs and renewal
of fixed assets of the plant K types of fixed assets should
be launched over T years, bringing the total amount of
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bank loans CK at r percent per annum. As a result, from
fixed assets of k type enterprise receives additional reve-
nue of JII, (UAH), which is drawn for early repayment.
Thus, mortgage payments BK consist of two parts. own
costs (BBK) and additional revenue (J17). It is necessary to
determine the sequence of commissioning of fixed assets
asaresult of carried out to condition

BBK,,, = YI_, BBK, - min, (1)
where BBK;, — total amount of own funds that combine
paid on credit during the crediting period, without addi-
tional income; BBK; —amount of own funds to be paid by
the enterprise for credit during the period (year) t, without
additional profit; t — period (year) repayment of the loan,
t=1,T.

The enterprise receives first tranche of credit totaling
CK; available for Ty years at r per cent per annum, buying
and commissioning of the first kind of fixed assets that al-
lows to earn additional profit of 411, (UAH), which is used
for early repayment. Loan payments for the first year are
calculated as

BK, = TK; + CKy xr + JI1, ,,
where TK; — body of the firgt tranche of credit, payable
annually; /{1, ; — additional profits that the enterprise re-
ceives from the operation of fixed assets of the first type
during thefirst year.

The body of the loan, which mining and processing
combine pays for a specified term loans, is calculated by
theformula
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TK, = <4, @

Mortgage payments, performed by combine in the first
year, excluding the amount of additional profit is calculat-
ed by the formula

BBK, = TK, + CK, X . ©)

If the condition isfulfilled: 3K; > TK; + /J]I1,, where 3K;
—abaance on the loan during the year t, then the payment
on theloan is calculated as

BK, = TK, + (CK, — (¢t — DTK, — X{1 41, )r + 411,

where Y{Z1 /111, — amount of additional profit that has
been received as a result of the commissioning of fixed as-
sets and sent for early repayment of credit, in previous
years.

Loan payments without regard to the amount of addi-
tional profit

BBK, = TKy + (CK, — (t — 1)TKy — Xizi JIT,)r.

If during the period t, the balance on the loan 3K; is
greater than or equal to body of credit, but at the sametime
the condition 3K; < TK; + /Il is fulfilled, the payment on
theloan is calculated as

BK, = TK, + (CK, — (¢t — DTK, — XiZ1AM,)r +
+(3K, — TK,).

Balance of the loan is determined by the expression
3K, = CKy — t X TKy — X.{21 /11,

Loan payments without regard to the amount of addi-
tional profit
BBK, = BK, — /II,. (4)

If a time t the balance of the loan is less than the cal-
culated (2) body of the loan, but more than the additional
profit that the combine receives from the operation of the
first type of fixed assets, mortgage payments are deter-
mined by the expression

BK, = 3K,(1 + 7). (5)

Loan payment without regard to the amount of addi-
tional profitsthat is directed to the repayment of theloan is
determined (4).

If a time t the balance of the loan simultaneoudly less
than the defined by the (2) body of credit and additional
profit that gets mining and processing combine as a result
of the introduction of the of fixed assets, the payment of
the loan is calculated (5). Payment without the amount of
additiond income is zero, i.e. mining and processing
combine pays loan balance only by the derived from the
operation of new fixed assets and additiona profit.
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Let us consider payments on the loan as a result of com-
bine receiving the second tranche for the purchase and
commissioning of the second type of fixed assets. The total
amount of theloan is CK>, body of loan is calculated (2) and
isTK, (UAH), loanterm — T, yearsat r per cent per annum.
Loan paymentsfor thefirst year are calculated as

BK, = TK, + CK, x v + ¥i_, 41,

where J]I1, — additional profit that gets mining and pro-
cessing combine from the operation of fixed assets of k
type in the first year, k =1,K; K — number of types of
fixed assets placed in service as aresult of energy efficien-
cy programs and fixed assets of mining and processing
combine.

Mortgage payment, performed by the combine during
the first year of use of the second tranche of the loan, mi-
nus the amount of additional profit, is calculated (3).

If condition 3K; > TK; + A1, is fulfilled, the payment
ontheloaniscaculated as

BK, = TK, +
+(CK, — (t = DTK, — Xf_y Xi2t A, )r+
+ZII§=1rHH )

where Y§_, Y21 1T, — amount of additional profit ob-
tained as a result of the commissioning of k types of fixed
assets and sent for early repayment, in recent years the use
of the second tranche.

Loan payments without regard to the amount of addi-
tional profit are calculated by the formula

BBK, = TK, + (CK, — (t — 1)TK, —
_Zlk(=1 f;%ﬂnlk)'f'

If during the period t, the balance of the 3K; > TK;, but
a the same time the condition 3K; < TK; + /11, isfulfilled,
the payment on theloan is calculated as

BK, = TK, +
+(CK, — (t = VDTK, — XKy X2 A1, )r+
+(3K, — TK,).

Balance of the loan is determined by the expression
3K, = CKy, — t X TK, — XK, X1 amT, .

Loan payments without regard to the amount of addi-
tional profit

BBK, = BK; — Y= AI1,,.
If at timet the condition 11, < 3K; <TKj, the payments
on the loan are determined by the (4), and mortgage pay-

ments without regard to the amount of additional profit

BBK, = BK, — YK_ JIT, .
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If at time t the balance on the loan is simultaneously
less than the defined body of credit and additiona profit
that the mining and processing combine gets as a result of
the commissioning of fixed assets, the total amount of
payments on the loan and payment amount without addi-
tional profit is defined analogoudy to the caculations,
used for the first tranche credit. Calculations of body of
credit, the total amounts of payments and benefits without
additional profit that gets mining and processing combine
provided commissioning k types of fixed assets, using
more tranches are defined similarly to the calculations of
the second tranche of credit.

The next step in solving this problem is to compile
other options of fixed assets commissioning, which im-
plies a change in the sequence of their introduction. In ad-
dition, for each of the options it is needed to calculate the
total amount of own funds that mining and processing
combine paid on credit during the crediting period, without
additiona profit, by (1).

Number of candidates to the introduction of new of
fixed assetsis calculated as

N =n!,

where n — number of tranches received by mining and
processing combine for the acquisition of fixed assets
from the implementation of programs of fixed assets re-
newal and energy conservation.

It is necessary to select one of the variants of fixed as-
sets commissioning, in which the amount of own funds
that mining and processing combine paid on credit during
the crediting period, without additional profit, isminimal.

This method implies the need to practice the following
steps:

1. Determination of fixed assets, which should be
launched in the implementation of energy saving
measures, modernization programs and other investment
projects of mining and processing enterprises.

2. The economic rationale of the measures, set out in
the previous paragraph: calculate the additiona profit that
will get mining and processing combine as a result of
commissioning of the fixed assets.

3. Formation of N sequences of fixed assets commis-
sioning.

4. Edtimated total amount of own funds that combine
paid on credit during the crediting period, without addi-
tional profit.

5. The choice of the sequence of commissioning of
fixed assets of mining and processing enterprise with a
minimum total amount of own funds that are paid for the
loan without additional profit.

6. Implementation of the chosen sequence of commis-
sioning of fixed assets of mining and processing enter-
prise.

Findings from this study and the prospects for fur-
ther development.

1. Methodical recommendations on economic substan-
tiation of the sequence of commissioning of fixed assetsin
investment projects for energy conservation and renewal
of worn parts, plant and equipment, are devel oped.
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2. Recommendations on the use of borrowed funds as a
source of financing for investment projects and programs
are formulated. Possibility of a phased commissioning of
fixed assets, which alows an early redemption of loan
from the profits and therefore reduces the amount of inter-
est paid, is provided.

3. Formulated recommendations can be used by min-
ing and processing combines in the scheduling of the
commissioning of fixed assets in the implementation of
investment projects.
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IpY peatizamii iHBECTHLIHHUX MPOEKTIB 3 ypaxyBaHHSIM
MOJKJIMBOCTI BUKOPHCTaHHS B AKOCTi JDkepena (iHaHCY-
BaHHS 0AHKIBCBKUX KPEIUTIB.

MeTtomuka. Pe3ynbraTn IOCHIKEHHS OTpHMaHi Mpu
BUKOPHCTaHHS HACTYIIHUX METOMIB. aHami3 — MIpH I0-
CIIIPKEHHI TEOPETHYHHX IiIXOIIB, IO € MAIPYHTAM PO-
3pO0JIeHNX pPEKOMEHMAMil, Ta €KOHOMIYHOMY OOIPYHTY-
BaHHI MOCJIIIOBHOCTI BIIPOBAPKEHHS B €KCILIyaTallilo Oc-
HOBHUX 3aC00iB; y3araJbHCHHs — Ipu (HOpMyBaHHI Teope-
THYHUX PEKOMEHIALIl CTOCOBHO BUKOPUCTAHHS KPEIUTIB
OaHKy y Tpoleci peaiizamii TipHHYO-30aradqyBaJbHUMHE
KOMOiHaTaMy iHBECTHIIIHIX MPOTpaM Ta MPOEKTiB.

PesyabTaTn. BukoHaHWI aHaNi3 TEOPETUYHUX IIij-
XOMiB IIOJO OIIIHKA TMEPCIEKTUB PO3BUTKY TipHUYO-
30aradyBajJbHUX KOMOIHATIB y CY9acHHX YMOBaX TOCIO-
nmaproBarHsA. ChopMynboBaHI TEOPETHYHI pPEKOMEHAAIil
CTOCOBHO €KOHOMIYHOTO OOIPYHTYBaHHS peaizallii iHBe-
CTHLINHMAX TMPOEKTIB, II0 HANpaBJIeHI HA OHOBIICHHS OC-
HOBHHUX 3ac00iB KOMOIHAaTy Ta eHepro3oepekeHHsa. Po-
3p0o0JICHI METOMYHI PEKOMEH/IAINT BITHOCHO BH3HAYCHHSI
BUILIAT 32 KPEIUTOM IPH BBOJII B €KCILTyaTallil0 FpPHUYO-
30arauyyBaJbHUMH KOMOIiHATAMH OCHOBHHUX  3acoOiB.
OOrpyHTOBaHa MOXKJIMBICTh BHKOPHCTAHHSI TIPHOYTKY,
KU KOMOIHAaT OTPHMY€ IPH BBOJI B EKCILTyaTallif0 OC-
HOBHUX 3ac00iB, U1 TOTaleHHss 0aHKIBCHKOTO KpPEIUTY,
10 YMO>KIIMBIIIOE CKOPOYEHHS MEePiofy BUIUIAT 3a KpeIu-
TOM Ta 3MEHIIICHHS CYMH TIPOIIEHTHHX TUIATEXIB.

HaykoBa HoBM3Ha. TeopeTHyHUH MiOXiZ CTOCOB-
HO €KOHOMIYHOTO OOTpYHTYBaHHS IOCTiJOBHOCTI BBe-
IIEHHA B EKCIUTyaTallil0 OCHOBHUX 3aco0iB y mpormeci
peaunizalii iHBECTUIITHIX MPOEKTIB mepeadayae MOx-
JUBICTh TOTAIICHHS KPEAUTY IIJISIXOM BUKOPHCTaHHS
BJIaCHMX KOILITIB KOMOiHATy Ta JAOATKOBOI'O NPUOYT-
Ky, IO OTPUMaHUH 3a paxyHOK BBEJIEHHS B €KCILIya-
Talilo OCHOBHHMX 3aco0iB. [Ipu nmpomy momninbHO BHO-
paTH TOCIHiTOBHICTh BBEIACHHS B EKCILTyaTallil0 OcC-
HOBHUX 3ac00iB, NMpPH BHUKOPHUCTAaHHI SIKOi CyMa BiI-
COTKIB 32 KPEJUTOM, III0 BUIUIAYY€EThCS O€3 ypaxyBaH-
HS TOJAaTKOBOTO MPHOYTKY, MiHIMalbHA.

[pakTuyHa 3HaYuMicTh. Po3pobieHi pexomeHmartii
JIO3BOJIIIOTH OOTPYHTYBATH €TalM peaiizalii iHBeCTHIIH-
HUX TIPOCKTIB MIANPHEMCTB TipHHYONO00YBHOI Taiys3i,
3MEHILUTH CTPOK KPEIUTYBAaHHS Ta CyMY KPEJUTHHX ILIa-
TEXKIB.

Kurouosi ciioBa: cipruuo-sbazauysanvruil KomMoiHam,
Kpeoum, iHeecmuyii, npubymox, OCHOBHI 3acobu, memo-
OuuHi pexomeHOayil

Hens. Pa3paboTka TeOpEeTHUSCKUX pPEKOMEHIANNH
OTHOCHTENBHO MOCIIEJ0BATEIbHOCTH BBOJA B DKCILTyaTa-
LU0 OCHOBHBIX CPEACTB TOPHO-000TaTUTEIHHBIX KOMOH-
HATOB MpPH peaau3allid WHBECTULUOHHBIX IPOEKTOB C
YYETOM HCIIOJIb30BaHHs B KAyeCTBE MCTOYHHMKA (DHHAH-
CUpOBaHMs OAHKOBCKUX KPEIHUTOB.

Metonuka. Pe3ynbTaTbl HUCCIENOBAHUS IOJSYYEHBI
IIPU UCTIOJIB30BAHUM CIETYIOIIMX METOMIOB. aHaNn3 — MU
UCCIIENOBAaHUN TEOPETUYECKUX IOJIXOJI0B, KOTOpBIE IO-
JIO)KEHBI B OCHOBY pa3pabOTaHHBIX PEKOMEHAAINH, U DKO-
HOMHMYECKOM 0OOCHOBAaHMH TOCIIEOBATEIHHOCTH BBOJA B
9KCIUTyaTal[MI0 OCHOBHBIX CpEJACTB, 000OIIeHHME — Iph
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EKOHOMIKA TA YIIPABJIIHHA

(hOopMyIMpOBKE TEOPETHUYECKUX PEKOMEHAAIMH OTHOCH-
TEIIBHO MCIOJIB30BaHUs KPEAUTOB OaHKa B XOJE peanu3a-
M1 TOPHO-00OraTHTEIbHBIM KOMOMHATaMHU HHBECTHIH-
OHHBIX [IPOEKTOB U ITPOTPaMM.

PesyabraTbl. BBINONHEH aHanM3 TEOPETUYECKHX
MOJXOJOB K OLEHKE TIEPCHEKTUB pPa3BUTHS T'OPHO-
000TaTUTENbEHBIX KOMOMHATOB B COBPEMEHHBIX YCIOBH-
ax. CdopMyIHpoBaHEl TEOpPETHUECKHE PEKOMEHAAINN
OTHOCHTEJIBEHO 3KOHOMHYECKOTO O0OCHOBaHUS peajn3a-
I[N MHBECTUIMOHHBIX ITPOEKTOB, HAIIPABJICHHBIX HA 00-
HOBJICHIE OCHOBHBIX (DOHIOB KOMOWHATa W 3HEprocOe-
pexenue. PaspaboraHel MeToaudeckne peKOMEHAAINN
OTHOCHTENIbHO OIpEAENEHHs BBHIIIAT 10 KPEAUTY IpHU
BBOJIE B 3KCIUIyaTallUI0 TOPHO-000TaTUTENBHBIMH KOM-
OMHaTaMM OCHOBHBIX cpenacTB. OOOCHOBaHa BO3MOXK-
HOCTh HCIIOJIb30BaHUsI MPHUOBUTH, KOTOPYIO KOMOWHAT
MOJyYaeT NpPH BBOJAE B OKCIUTyaTallMI0 OCHOBHBIX
CpeACTB, ISl TOTamleHUs] OaHKOBCKOTO KpenuTa, 4To
MO3BOJISIET COKPAaTHTh MEPHOA BBIIUIATHI KpeauTa |
YMEHBIIUTH CYMMY, BBITUIAYNBAECMBIX ITPOLICHTOB.

Hayynas nHoBu3Ha. TeopeTnueckuil moaxox OTHO-
CHTEJIFHO 3KOHOMHYECKOTO OOOCHOBaHHS MOCIIEAOBaA-
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TETHHOCTH BBOJIA B DKCILTYyaTaI[I0 OCHOBHBIX CPEIICTB B
XOJIe pealn3allidl WHBECTULHOHHBIX IPOEKTOB Mpemay-
CMaTpUBaeT BO3MOKHOCTH TIOTAIICHHS KPEIuTa 3a CYeT
COOCTBEHHBIX CpEACTB KOMOWHATAa W JIOMOJHUTEILHON
MpUOBUIH, TMOJyYESHHOHN 3a CYET BBOJA B KCILIyaTAIIHIO
OCHOBHBIX cpencTB. Ilpu 3TOM IienecooOpa3HO BBHIOpAThH
MOCJICIOBATEIBHOCTh BBOJA B SKCIUTYaTalUI0 OCHOBHBIX
CPEICTB, IPH KOTOPOH CyMMa TPOIEHTOB IO KPEIWTY,
BEIIUTAYCHHBIX 0€3 ydeTa JOMONHUTEIBHOW MPHOBLIH,
MUHIMAaJbHA.

IpakTunyeckasi 3HaunMMocTh. PaspaboraHHBIE pe-
KOMEHJIAINH TT03BOJITIOT 0O0CHOBATh 3TAITBl PEaTH3aIliH
WHBECTUIIMOHHBIX MPOEKTOB MPEANPHITHH TOPHOHOOHI-
BalOIIe OTpaciy, COKPAaTUTh CPOK KPEAWTOBAHUS H
CyMMY KPEAUTHBIX IIaTeXEH.

KiroueBble ciioBa: 2opHo-obocamumenvHulii KOMOU-
Ham, Kpeoum, uHeecmuyuu, npudbliv, OCHOBHbBIE CPeo-
cmea, MemooudecKkue pekomMeHoayuu
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