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Abstract

Development of unconventional gas requires speté#fatinical and technological means and is accoredany divers
high risks The lack of practical experience and therefolialike data on the conditions of exploration anddpiction requires
comprehensive technical and economic approachsesasisks of development of unconventional ressjriacluding shale in
gas Ukréne. Wide experience in production of unconventiogas, mainly shale gas in the U.S., can be exiaggd ani
quantifies the risks in Ukraine, considering itelggical and technological conditions, economiddas and fiscal systems.

Stochastic simulation bilonte Carlo method showed that the geological pathe risks associated with the volu
of gas recoverable reserves were estimated at 22—®&chnical risks associated with the initial proiibn rate of wells —
at 2—17%. Financial and economic risks associai#u tive cost of drilling, caused primarily by theiepth, were estimateat
23-25%. Up to 45% of risks are determined by theepsf gas. Quantitative risks are ranked for deteing the priority areasfo
improvement the degree of projects commercialinatio

Key words: Monte Carlo method, production, risks, shale gés;tsastic modeling.

Unconventional gas deposits and resources incluéeerywhere but depends on volume of reserves being
gas deposits in tight gas reservoirs (low-permégbil produced, mining and geological conditions.
reservoirs), coalbed methane and shale gas. Gas World reserves and resources of shale gas are
hydrates are usually also included into this catego estimated at 16,000 Tcf (450 trillion®mwhich is equal
Development of unconventional gas deposits requirés estimated volumes of gas in coal beds and gaghin
specific technical and technological facilities amd reservoirs [1]. They are more than twice as lag¢ha

accompanied by versatile substandard risks. reserves and resources of conventional gas
The main problems connected with production o208 trillion n?[2]).
gas from tight reservoirs, coalbed methane anceed In 2011 the total resources of shale gas in Ukraine

are very much alike and are caused by low dendity were estimated by the Energy Information Agency
reserves in deposits and critically low reservairgsity  (EIA) at 5.6 trillion ni; 1.2 trillion n? of them were
and permeability characteristics. To a considerabtonsidered as recoverable [3]. In the review of 201
extent the same problems are encountered in theseouthey were increased to 16.2 and 3.6 trillion® m
of production of traditional natural gas from smallrespectively [4]. They are associated with deposfts
deposits which are buried at great depths. Thus, tNiseu in the Dnieper-Donetsk depression (DDD) veith
main task while geological exploration of subsuefactotal area of 18,000 kinlow coalfield oil and gas
resources sites is maximum localization of primaemo complex, with the depth of 3,000 to 5,000 m and the
(by different criteria) which ensure commercialieat thickness of 8-70 m [5]. The prospects for the
of discovered gas resources and their profitabldevelopment of unconventional gas in Ukraine are
production with the use of heavy development systemaimed at two primary sites of the Western and Easte
Fundamental technological solutions concerningil and gas regions, namely: Oleska (Lviv regionyl a
commercial development of traditional andYuzivska (Kharkiv and Donetsk regions) licensedaare
unconventional deposits and resources of gas af@e area of Oleska Basin is more than 6 thousarfd km
nowadays alike because the usage of horizontalti muind Yuzivska — about 8 thousand %riThe National
bottomhole, multilateral wells and technologies ofService of Geology and Mineral Resources of Ukraine
heavy (multi stage) hydraulic fracturing is carriedt assesses resources of conventional and unconvahtion
gas in the basins at 7 trillion*{6, 7].
In general, the resources of shale gas in Ukraine

* Corresponding author: can be compared with the unique areas of the Barnet

info@cogr.com.ua Shale in North Texas; its bearing strata spread to
17 thousand kf They lie at a depth of 1,200-1,500 m,
their thickness is of 15 to 270 m and their tecaijc
recoverable reserves are estimated at 1.2 trifidriThe
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resources of shale gas in Ukraine are several tiesss Reserves of shale gas in areas drained by one
than the above mentioned reserves of MarcelluseShdlorehole are a little contradictory according tee th
with reserves of 11.6 trillion T which extends to experience of the USA. Thus, according to operaibrs
245 thousand kf{8]. core material analysis, they vary over a wide rainge
The presence of huge shale gas areas explains théo 10 Bcf (about 60 to 300 million 3n However,
optimistic predictions about its role in the energyccording to calculations based on the actual diceam
balance of the United States. In 2000, the UnitedeS of wells discharge, they are twice less and notentioan
produced 11 billion rhof shale gas, or about 2% of the4 Bcf (85 million nf) [13]. The authors of the paper
total production of natural gas, after 10 yearslitare in [14] emphasize a good descriptive ability of the
the annual production was 23% (141.6 billio).min  exponential decline curve with the actual data. tfiet
2035 its share is projected to increase to 49% [7]. paper [15], which also deals with the analysis exliohe
Geological risks of shale gas extracting in newcurves of well discharge of the same formationsysh
areas are rather high. Despite a good geologicakgu that the annual rate of decline decreases in len§th
of the Dnieper-Donetsk depression (DDD) and age-ofiime; it is a warning to use exponential curves for
experience of natural gas extraction, the geoldgicpredicting recoverable gas reserves. Limited
success of shale gas develop-ment in DDD is predlictopportunities of the decline analysis for predigtin
to be low — at 16—-20%. In inverse categories &€ itis ultimate recoverable reserves are also associsithd
takes into account 50-60% risks associated witthe difference of results obtained from the decline
insufficient research of shale rocks formationstiah curves for individual wells discharge or after thei
geological exploration of prospective shale gasodiép grouping and the dependence of results on the
and a 60% probability of limiting a perspective are approximation method [12].
during its research [3, 4]. Reliable estimation of  According to the given data [6] there are about 29
recoverable shale gas reserves is possible ongr afmillion m*® of remaining recoverable reserves of shale
prolonged wells exploitation. For example, in aieav gas per well in the United States. The authors [16]
in 2012 the EIA lowered the estimation of recovégab consider this assessment as a low "minimum."
reserves of shale gas in the United States tottiBién  According to their estimations, there are betwegadd
m®, as compared with 23.4 trillion 3»- the estimation 150 million n? for one well. These estimations for
made in 2011. In particular, the assessment odetxtm major shale areas allow us to suggest that theremr
reserves of the Marcellus decreased from 11.6 @o 4an average 100 million }rof gas per one well with a
trillion m* [9], although the industrial development ofstandard error of 30%.
the area began in 1973. We can evaluate the initial well flow rate based on
Technical and technological risks associated the data [17] obtained for about 4,000 wells. Tiigail
with the development of shale gas are obviously. lovproduction rate of wells in shale gas areas can be
During extraction from unconventional sourcesdescribed by a normal distribution with a standard
particularly from tight reservoirs and shale gasgeviation, which is approximately half of the
compared with conventional natural gas extractioomathematical expectation. The rate can be, inuits, t
technical and as a result economic risks are aasaci 115 thousand frper day.
with initial low production rate of wells. Howevethe The dynamics of gas well production, including
development of construction technologies of horiabn those that exploit shale gas, mainly depends on the
wells and multiple (multi-stage) hydraulic fractugi reserves that are drained and the productivity
immediately after reservoir opening minimizes théproductivity index), and to a lesser extent on dieeth
problem. of the productive horizons, the initial reservoiegsure,
Since 1980, horizontal wells have become arestrictions that may be imposed on the well prtidac
accepted technology of gas resources developmerdte and operating pressure. In general, the i@l f
especially unconventional ones. In most cases, thate is determined by the joint operation of theereoir
productivity of wells increases 3-10 times comparednd gas lifting system:

with vertical wells, and the cost of horizontal igel -
' t), t), Ind,, |=
increases less than twice [10]. ol [ Ppt (1), Pon (Y pr] 1)
The well, which exploitates shale gas deposits as a = aire [ o (1), Bun (1), L d.o]

result of the small drainage area, is charactermethe

) X Wi
rapid decrease in flow rate compared to the
development of conventional natural gas. Thus, theservoir pressurepbh(t) is downhole pressureind ,,
average “life” span of wells in the Barnet Shale7is
years. Their productivity reduced by 80% in thestfir
three years and thereafter decreases by 8% per y# lift, pun(t) is wellhead backpressurd, is the
[11]. Antrim wells during their "life” produce from00 |ength of lifting pipes,d is the diameter of lifting pipes,
to‘tﬁQOGWt“”Ifg n o{hgafﬁ I_Dl;lrlng wtatgr-l;ree plrgggggon o is gas properties, is time.
within 6 to 12 months their flow rate is from . . : :
thousand mper day. The production peak lasts for two The condition for the joint operation of a reservoi

) 0 and a gas lift includes the well-known system of
g?ggi;ﬁgﬁvi\fgb%flgwggﬁtfgffM per year.elly equations and is closed by the bond of reservoir

pressure in the deposit with accumulated withdrawal

here gy is the flow from the reservoirpy (t) is

is productivity index of the wellg; is output rate of
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Current gas reserve&(t) are associated with the expected that the accumulated production from oele w

initial reservesZy and accumulated production by a’s approximately -within 50-130 million ‘I with

. . probability of 80%.
simple correlation

t 200 200 o
Z\t)=2Zy — | qlt)dt. 2) £ 180 180
() 0 -[q() ) 5 160 H 160§
. 0 ) o 140 1 140
Accordingly, the current reservoir pressupg, (t) £ 120 5 120 €
is associated with an initial reservoir pressurd @ & o ——— e %
given by the following correlation £ o) /// 6o =
P (t)— Z(t)ZO ) 3) € a0 40 %
I\t/= 10> @ 20 20 E
Pz P 8 % o 1”5
<

012 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20

where z,,z are the coefficients of gas compressibility Vear

under the initial reservoir conditions and at time ==Gas rate (P10) =Gas rate (P50) —Gas rate (P90)
respectively.

Low reliability of priori geological and
engineering information necessary for forecastihg t
well production, often complete its lack and only
approximate calculations require a sensitivity gsial
of the forecasting results to the output parameters

An effective method of evaluating the results OBas
forecasting and risk assessment is a method ddtatat

~—Production ( P10) = Production ( P50) = Production ( P90)

Figure 1 — Dynamics of the average monthly daily
output of a well and the accumulated gas production
based on the stochastic modeling

An essential part of the technological risks ofisha
production is a large amount of water requfozd
o7 drilling and hydraulic fracturing. The volumes of
tests, which is often called as Monte Carlo metfii processing fluids comprise from 7.5 to 20 thousarid

method analyzes the statistical characteristicsthef of processing water necessary for hydraulic fractin
process obtained as a result of a large number gf

) ffle same horizontal well [19]. In overall there are
attempts with output parameters that vary becaliteeo consumed about from 1 to 2[3m% water for production
aCCU{acy of their deftermlnlgUotp [18]'f i th of 1000 ni of shale gas [20]. Thus, in 2000 there was

n ~case of application of ‘equations, WM&, .4 5pout 13.6 million of water or 1.3 fh— for
parameters, which can posteriori significantly efiff 1000 nf of extracted gas in Marcellus area [21]. Such

E‘Ff)fm the ptr)'ot” onesthanfd, there;fc()jre, 1jeadtt0|3|g;r§é volumes of water usage require relevant sourceanme
erence between he forecasted and actual & of their preparation, reuse and recycling. In manet

the following: estimgted gas reserves, the_ expecte{; kms, if a gallon costs 12 cents, the processing a
depth .Of the reservorr, the expecte_d FESETVOIrSoIres recycling of water for hydraulic fracturing cost
which is conveniently set by the ratio of anomalitigh pproximately 360,000 USD per hole [22]. Low

ety Wit e s ey camedESeTES of one well dutng " uncomietonal g2
gccordin yt,o the initial flow rate pat a kr)(owr; buffe extraction, are explained by the rapid drop in viiel
9 rate over time (Table 1).

presthJre %tthe v;/etl_lht(_aadl. timati f the initial lwel Financial risks are the most important for making
ased on statistical estimations of the Iniial el 40 visions  apout investing in the development of

production rate and reserves attributable to on#, We, - conventional gas reserves, including shale gasy T

received based on the experience in shale g % di e

. . e directly related to the level of gas producticapital
dtevﬂoptr_nen_t '? t_the fU”(';?F’d Sltateﬁ,bwlt\a/l ptengmegosts for drilling and equipping them, and the entr
stochastic simufation of individual well by Monta& costs of production and the selling price of gas.

method, the depth of which with probability of 80%6 . S : X .
. Assessment of financial risks is carried out in
between 3,000 and 5,000 m and the anomaly Coeﬁ'c'.eterms of the probability of obtaining beneficial

gf tformatllo(;l p(;eis8ure with the same probability discounted payback period (DPP) and internal rdte o
ewle:_en 1‘ r?n :[h. Its of stochasti deli return (IRR) using the method of discounting ofufet
.. 19 1 Shows (he resulls of stochastic modeling Ql, oy, f6\ys and calculating key indicators of ecoimom
individual well production rate and accumulated gagfficiency of driling and gas production from an

from it. The results should be interpreted as fefio e .

) - averaged well. The level of probability of any rase
with the probability of 90% the values are nOt.Imwecalculated using a stochastic simulation by the fdon
than the level of P10 and with the same probahitigy Carlo method

do not exceed the level of P90. So, for examplés it

Table 1 — The annual fall of the flow rate (%) at he beginning of the year relatively to the previougear

- Year
Probability 1 2 3 Z 5 10 15 20
P10 58.0 45.0 38.9 33.1 290.1 17.0 12. 94
P50 55.7 20.1 32.1 26.9 23.3 141 10. 8.1
P90 477 38.5 29.7 25.1 21.1 12.9 9.6 75
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To calculate the cash flows there is used within 12—20 million UAH.

dynamics in gas production from a well (Fig. 2) dtnid Operating expenses for shale gas production,
obtained by stochastic modeling. according to multiple operators, are estimated on
— average at 1.50 $/net Mscf (340 UAH per 1,009 and
' their semi-variable component is $ 0.75/net Msafo(1
2 20000 «1.5; ) / UAH per 1,000 m) [23], which is about two times
2 i & Ulaitic ; higher than during natural gas production in Ukeain
S / The mathematical expectation of the conditional
s 15000 and constant component of operating costs durieg th
E / stochastic simulation is taken as 175 thousand aH
o 10000 | well per year, and the conditional variable — 65HUfr
§ . e P s | extraction of 1000 mof gas, with a standard deviation
e 5,000 e, " of 10% mathexpectation and normal distribution.
e LB 5 A There is adopted a normal distribution with a
0 : ; mathematical expectation as a discount rate of the
0 2,000 4,000 8,000 National Bank of Ukraine in 2012 of 7.5% with a
The depth of the well, m standard error of 0.5% for the discount rate.
Figure 2 — The change of wells cost with their dept Depreciation, regulations and rates of the required

taxes in mining on the territory of Ukraine are in
Capital costs for gas production, includingaccordance with the Tax Code of Ukraine [27].
unconventional gas, can be divided into costs éestsut The most significant risk factor in the system of
with the construction of a well, its equipment,raat economic assessments is the unpredictability of gas
industrial arrangement for the preparation angrices in the long run. On the one hand the higbepr
transportation of gas to consumers. for natural gas is an incentive for wide operatiafs
The cost of wells primarily depends on their depthunconventional gas extraction, on the other har th
Fig. 2 shows the data on the average cost of gfese large volumes of gas from new sources change the
wells in the United States [23] and some gas wiells conjucture of prices of other energy sources. Sis it
Ukraine. For estimation of wells cost we can use believed that the rapid growth of shale gas inUhéed
regression formula: States led to a collapse in market prices of theesgas.
WellCost= CostCoeffEDepthz , (4) The peak price for natural gas in 2005 at the Héfulp
at the intersection of nine interstate pipelined &ur
' national in southern Louisiana was about $14 per
' thousand cubic feet, and in 2011 fell to $ 3.882043 —
3.50 per thousand cubic feet (respectively, $,494
137 and $ 125 per thousand cubic meters) [28].
Fig. 3 shows the comparative dynamics of some

where WellCost is the cost of well construction
thousand UAH CostCoeffis a coefficient of wells cost
thousand UAH/m Depthis the depth of a well, m.

In the USA terms the cost coefficient is estimate
as 6.5310° and in Ukraine terms — 2.2% thousand
UAH/m? Taking into account the constant tendency Oﬁatu

S £ well d thei hi terld ral gas prices. In particular, the dynamicsthef
price rising of wells and their approaching to average export price from the Russian Federatidh [3
level we assume in the projected calculations ofswe

o .~"~the CIF price in the European Union, the United
cost ghat the upper 80%. limit factor for riglrﬁe IKingdom on a virtual gas hub (NBP Code) [32], the
3.51(T4 thousand UAH/?Wlth a standard deviation of price of Russian gas at the German border [33], the
3.510 "thousand UAH/ price for industrial companies in Ukraine, as veadlthe

. The cost of the well e_qui_p_ment and well intra'Baker Tilly forecasting (2012) of the Russian gase
industry arrangement are significantly lower thde t for Ukraine by two scenarios [32]

costs for drilling and similarly to conventional gya
700

production they may be summarily assessed in tigera -
of 750-950 thousand UAH. g :

An additional and essential component off °** : :
investment in shale gas production is the cost ¢3 **° R
hydraulic fracturing to intensify the flow. Thesests : ::: HANAE
vary widely depending on the conditions. Thus, whe g  "|. 3 . 2 % - .
the total costs of wells in the Barnett area arehia LR . ' ' '
range of 750-950 thousand USD, the costs fc 2000 2005 2010 2015 2020
intensification are 350-450 thousand USD [24]. ther « The:averagessxporf prics fr::kussia
Bakken area the total cost of wells is from 8 to 1( » UK ( NBP Index) = CIF price in the EU
million USD, including 1.5 to 2.5 million USD - the —BT Scenario 2 ——BTl Scenario 1
cost of hydraulic fracturing [25]. It was projectéa Ukraine * Gas from Russia to Germany
2012, that there W0u|d be Spent more than $ 70h|”| Figure 3 _ Dynamics Of natura' gas prices
USD on hydraulic fracturing in 1770 new wells [26}, in Europe and Ukraine

almost 4 million USD per a well. Further for the
stochastic simulation we assumed that the costs @
intensification of inflow with 80% probability were

rI]—|ere and below we use the exchange rations
1 USD =8 UAH
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Overall, despite significant downward fluctuation
of prices related to the financial crisis of 200&re is a
steady rising trend in wholesale prices for natges in
the European market.

In Ukraine, despite the general trend of world ga
markets, gas price remains high and there areemulgr
to decrease. In addition, the legislative obligagicmf
public companies, which account for over 80% o
domestic production and sell household gas at adeyll
tariffs, inhibit the rate of development of promiginew
projects. Consequently, the prices of gas in Uler&ian
decrease for a short period, and in the long rgedban
actual dynamics we can expect their increase.

In the first phase there is evaluated the sensitivi
of techno-economic model to the input parameteinss T
assume that the selling price of gas, as a randc
variable, is normally distributed with expectatiar
3,500 UAH per 1,000 twith a standard error of
700 UAH per 1,000 th This is equivalent to the
expectation that the price of gas will be in thega of
2,200 to 4,800 UAH per 1,000 ®mwith the 80%
probability.

Based on the example of the payback period ant
internal rate of return Fig. 4 shows the values of
correlation coefficients and the share of the tsstd
the overall variation for the most important fastaf
techno-economic model. These figures can
interpreted as differentiation of technical andrexaic
risks according to the individual factors.
Correspondingly, in descending order the main resles
associated with: the selling price of gas, natwas
reserves attributable to a well, depth of depositich
mainly determines the cost of wells and the initial
production rate of wells. They account for 97-98%6 o
risks.

Further, considering the impossibility of
forecasting the future dynamics of gas prices wéth
specified precision, measurement of financial risks

be

Price of gas

Gas
reserves

_

The depth
of the
reservoir
/ Initial
% production
o rate of wells
ost factor 2
of wells //
Cost of
fracturing
-0.60 0.40 -0.20 0.00 0.20 0.40 0.60

The values of correlation / contribution coefficient
in the total variation

Figure 4 — The tornado diagram of IRR values
sensitivity to major risk factors
(primed bars - correlation coefficient,
solid fill — the contribution to the total variation)

Price of

gas
The depth S
retzfetrf\llgir ‘\\\\\\\\\‘
. Initial
wells
N\
Cost of
fracturing
-0:80 -0:60 -0.I40 -0.l20 0.00 0.I20 0.I40 0.I60

The values of correlation / contribution coefficient
in the total variation

Figure 5 — The tornado diagram of sensitivity of

shale gas development is made based on the averdgjgcounted payback period to the major risk factors

selling price of gas in the coming period.
The results of the stochastic simulation by Monte
Carlo method of evaluation of financial risks ofakh

(primed bars — correlation coefficient,
solid fill — the contribution to the total variation)

gas development based on accepted technical and

economic assumptions are shown in Fig. 5 as aaelat
of probability of obtaining certain levels of intexd rate

of return (IRR) and payback period (PBP) with an
average price of gas in the coming period.

Conclusions

Thus, the presence of promising gas-bearing

objects with significant unconventional gas researc

If we assume that the internal rate of return great"®quires a complex, multifactorial and systematitiy
than 20% can be considered as favorable for theqro during preparation and exploration work. The prati
then receiving it with high probability (Fig. 6) is of study of unconventional gas resources in thetddni
possible in the future while maintaining the cutrenStates and Europe showed that preliminary estimates
natural gas prices for industry — more than 4,0@HU Were not confirmed by the actual data and techreindl
per 1,000 i A similar conclusion may be reached byeconomic feasibility of extraction.

the results of calculating the payback period ofell

Certainly, geological risks are the most important

(Fig. 7). At this price the probability of accepiab and the least predictable because it is not passibl

payback period of less than 5 years is estimatedoat

confirm or refute the assessment of unconventigaal

than 80%. For payback period of 1-3 years, asomgtr [€SOUrces without making exploration work, as opgos

indicator of economic efficiency of the project [3the
probability higher than 50% is in the range of psic
greater than 3,500 UAH per 1,008.m

to technical, technological and financial indicator

Technologies of seismic studies are of a special

importance for the reduction of the impact of ggadal

risks. These technologies can detect and locatentss
promising areas of gas generation and accumulation
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[4,]
(—]
Probability,%

Probability,%

2,000 2500 3,000 3,500 4,000 4500 5,000 2,000 2500 3,000 3500 4,000 4 500 5,000

Selling price of gas, UAH/1,000 m3 Selling price of gas, UAH/1,000 m®
Figure 6 — The probability of recipience Figure 7 — The probability of recipience of a given
of a given internal rate of return according payback period according to the selling price of ga

to the selling price of gas

both by structural conditions and characteristicshale engaged in the development of gas fields with clay
gas and the surrounding rocks thinning. Thereforepllectors, such as East Poltava and Zaluzhansldsfi
further evaluations and calculations of technicat a In addition, the technological risks also include
technological, financial and economic indicatorsd anprovision with water resources the manufacturing
risks are possible based on the localized zonegasf operations, carried out in the initial stage acowdo
accumulation. the intensive graphics. It is advisable to studge th
Due to the presence of large perspective gaeptions for the use of technical waters of liquédhat
bearing objects with inferred resources ofnines in areas where such facilities are near.
unconventional gas in the Eastern and Westernnail a As we can see from the simulation results the
gas regions of Ukraine it is necessary to prepaeent financial risks are determined by two factors: sk#ing
for exploration work at the initial stage of theirprice of gas and fiscal system in the sphere ohetibn
geological study. First of all, it is required toake of hydrocarbon resources.
geological and geophysical, geological and indaistri According to the first factor the most favorable
database based on the available material on pr&yioucondition for the development of gas resources in
drilled wells (parametric, search, etc.). This vadllp to Ukraine is one of the highest gas prices in theldvor
identify at this stage the most promising oil arak g Taking into account the current pricing trends and
complexes and their distribution within the oil agds projections in Europe, gas price will not reduce
regions and examine the technical and technologicsignificantly in the next 10 years according to the
aspects and problems associated with the develdpmenrrent balance of transport capacities. In case of
of unconventional gas resources. modifying the imported gas flows to Europe and
In order to further effective development ofincrease of its volumes by the United States, thalle
unconventional gas resources it is advisable tonéx@ be a redistribution of growth in the share of gas
the technical and technological risks, because wealbnsumption in the Asian sector, where the econemie
productivity is one of the most important factoré oof China, India, Malaysia and other countries grow.
commercialization of such a project. If financiaks The second important factor is the fiscal system
can be managed and minimized during implementatidghat needs optimization and transition to global
of the project, productivity of a well will depenoth principles of taxation and return of capital expieunes
filtration-capacitive reservoir characteristicsptteand to investor. In this case, reimbursement of capitahe
technical and technological implementation possibd form of depreciation slows the return of current
of technologies that provide high flow rates foloag financial resources by increasing the tax burden on
period of its operation. In this aspect, one ndedsake investors and reducing the profitability of the je.
laboratory and industrial researches in similar  To improve the efficiency of resource projects in
geological conditions, as domestic companies atékraine it is necessary to change the tax and Ifisca
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policies in order to increase working capital oé thil

[16] Buslekno, NP, Golenko, DY, Sobol, YM,

and gas companies for reinvestment in oil and g&$agovych, VG & Shrejder, Ju.A. 1962, “Monte Carlethod

development as well as development of flexibleipgc

mechanisms for hydrocarbon resources for avoidinégown

their sharp fall.
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OuiHKa TeXHIKO-eKOHOMiIYHUX PU3UKIB
BMAOOYTKY 3 HeTpaauUinHUX NoknaaiB rasy B YKpaiHi

10.0.3apy6in*, M.B. I'yuoa, A.B. Konow

TOB «Hayxoeo-eupobnuye nionpuemcmeo «llenmp naghpmozazosux pecypcie»,
eyn. B.9opuosona, 12,Kuie, Yxpaina

Po3poOrnenHst MOKNamiB HETPAmWIiHHOTO Ta3y BHMAara€ OCOOJIMBHX TEXHIKO-TEXHOJOTIYHMX 3aco0iB i
CYMPOBOJIKYETHCS Pi3HOIJIAHOBUMHM ITiIBUIIICHAMH PU3UKAMH. BiICYTHICTh MPAKTHYHOTO JOCBIMYy i, BiIMOBIIHO,
HaJIMHUX JaHUX MPO YMOBH PO3BiAYBAaHHS 1 BUAOOYBAHHS BUMAara€ KOMIIEKCHOTO TeXHIKO-€KOHOMIYHOTO TiaX0Iy
JIO OI[IHKY CTYTICHS PU3UKIB OCBOEHHS PECYPCiB HETPAAMIIIMHOTO, 30KpeMa CIIaHIEBOTO, Ta3y B YkpaiHi. [Ilupokunii
JIOCB1T BUIOOYTKY Ta3y 3 HETPATUIIHHUX JDKEpel, B OCHOBHOMY CJIaHIIeBOTO Ta3dy, Hambanuii y CIIIA, Moxe OyTn
eKCTpanojJbOBaHW 1 B KUIBKICHY OIlIHKY BIAMOBITHUX pH3WKIB B YKpaiHi, 3 ypaxyBaHHSIM ii TeoJioro-
TEXHOJIOTIYHUX YMOB, EKOHOMIYHUX YHHHHMKIB 1 QiCKaIbHOI CHCTEMH.

CroxacTHYHE MOJEIIOBAHHS 13 3acTOCyBaHHSAM MeTony Monte-Kapio mokasayio, 110 TeojoriyHa 4YacTka
PU3HKIB, TIOB’ 13aHa 3 00csiraMy BUIOOYBHUMU 3a1iacaMy rasy, OliHIOEThCS B 22-25%, TexHIYHI PU3UKH, TIOB’ sI3aHi 3
MOYaTKOBUM JE0ITOM CBEpJUIOBHH, CKianaroTh 2—17%. DiHaHCOBI 1 €KOHOMIYHI PU3HMKH, MOB'sA3aHI 3 BapTICTIO
OypiHHS CBEpAJIOBUH, 3yMOBIICHHX Y MEpUIy 4epry ix riaubuHoro, ouineHi 23-25%. [lo 45% pusnkiB BU3HAYaIOTHCS
HiHoro peanizauii rasy. KinbkicHe paH)XyBaHHsI PU3UKIB J1a€ MOXKJIMBICTh BU3HAYMTH NMPIOPUTETHICTD HAINPSMKIB 13
i BUIICHHS CTYIIEHSI KOMepIliai3allii mpoeKTiB BUAOOYTKY Ta3y 3 HETPAIULIHHUX JHKEPE, 30KpeMa 31 CIIaHIIEBUX
MOKJIa/IiB.

KitouoBi cioBa: gudobymox, memoo Monme-Kapno, puzuxu, cianyesuil 2az, Cmoxacmuyne Mooemo8ans.
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