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DISCUSSION

REORGANIZATION OF OIL SHALE MINING

IN ESTONIA

O PEOPTAHU3AIINUA CIJAHIEAOBBIYHN

B 5 CTOHUHA

R. PASOK P. ITA30K

Estonian Institute of Economics DCTOHCKUM MHCTUTYT 9KOHOMHUKU
Tallinn, Estonia TammmHH, DcToHUI

Under the present conditions of limited demand for oil shale, the Estonian oil
shale mining industry is in a state of overcapacity. This results in an inefficient
use of labor. This working atmosphere has resulted in high production costs per
tonne of mined oil shale. To improve economic factors, it is necessary to
concentrate production into a limited number of mines working at full capacity
and to modernize the mining technology at those mines.

A development plan for oil shale mining is proposed. It primarily includes
modernization of the prospective mines to be kept in operation and reduction of
surface mining at the Sirgala and Narva opencast pits. This will result in
conservation of oil shale reserves for §-10 years of future production. It is
recommended that the resumption of mining in these fields be by underground
means.

The detailed plan does not call for the untimely closing of mines before the
exhaustion of their reserves of oil shale. At the same time, a relatively stable
level of mining activity (10-13 million tonnes per year) with minimal
investments in the oil shale industry is guaranteed until 2025.

The situation in this industry is characterized by a sharp and continuous
decline in the demand for oil shale. While in the early 1980’s the annual
mining of oil shale exceeded 30 million tonnes, by 1995 it dropped to
13.4 million tonnes. In this situation it were only natural that production
would be concentrated in a few prospective oil-shale mine complexes and
other ones would be closed down. However, the management of FEesti
Polevkivi (Estonian Oil Shale, which is now a joint stock company) reacted
in an original way - it decided to continue to operate all the existing mines
and to only reduce the number of personnel by a small number. It also
introduced a calendar basis for mining to correspond with seasonal
fluctuations in oil shale consumption.
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The calendar mining basis was as follows: for half a year, from spring to
autumn, when demand for oil shale is lower, oil shale mines worked part
time (four days per week) and employees were on leave without pay for
the balance of the week. The transition to this seasonal regime was
obviously dictated by the apprehension of mass dismissals of miners and
possible ensuing social shocks in the north-eastern region of Estonia.

The economic consequences of the seasonal regime in oil-shale mining
are determined by the interaction of two kinds of expenses. The
introduction of the regime enabled more than a one and a half times
shortening of the time required for total turnover of oil shale stocks and
reduction of the current assets needed for that level of turnover. On the
other hand, there was a rise in the cost of oil shale as a result of less
efficient use of mine production capacities. On the whole, according to
estimates, the introduced seasonal work regime did not economically
justify itself and the net loss per tonne of produced oil shale in 1995 was
4.5 EEK.

Returning to the former all-year-around work regime yields a 11 %
increase in production of oil shale without additional capital investments
and reduces the average cost. However, with the presently low demand for
oil shale it inevitably requires restructuring of oil shale mining and an
essential reduction in the number of miners. Under the conditions of
a market economy, the problem of employment in a region cannot be
solved at the expense of economic efficiency in the oil shale industry.

The main criteria for future development within the oil-shale mining
industry are as follows:

e the amount of recoverable reserves of oil shale assigned to a given
mining complex;

e the amount of investment needed for the creation and ensuing
maintenance of production capacities within a given mining complex.
On the basis of these criteria one can analyze the FEesti Polevkivi

Complex, which is comprised of six underground mines and three

opencast pits. Production capacities of this Complex, actual outputs and

oil shale reserves are described in Table 1.

Recoverable reserves of oil shale, assuming a reduction in surface
mining, were 440 million tonnes at the beginning of 1996. In the Sirgala
opencast pit, certain reserves have been removed from future development.
These reserves are in the wetland protection zone around Kurtna Lakes
and in the Puhatu peat deposit. In the Aidu opencast pit, the reserves
under arable agricultural land (so-called reserve zones) cannot be used
without a corresponding allotment of land.

Oil shale reserves will last for 17-26 years depending on the capacity of
the various mining complexes. The lower value corresponds to the
maximum capacity with the intensified all-year-round regime of work,
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while the second value represents the life of reserves with mining levels at
those experienced in 1995.

The life of reserves at the various mining complexes varies a great deal.
The Kohtla and Tammiku mines are in a stage of the declining production.
They can only operate for another 2-4 years before the reserves are
exhausted. The richest reserves are in the FEstonia mine: reserves can last
there for 28-47 years. Surface mining is possible in 38 % of the recoverable
reserves. The smallest reserves are in the Aidu opencast pit. The Sirgala
and Narva opencast pits are provided with reserves for quite a long period
(17-28 years).

Capital investment for the development of surface or underground
mines in oil shale have varying impacts. The main piece of equipment, and
most expensive machine, in opencast pits is the stripping excavator. The
stripping excavators in the Sirgala and Narva opencast pits are outdated
and substantially depreciated. Out of seventeen machines, thirteen are fully
depreciated. The average age of the machines is 22 years and only three of
them have been working for less than 10 years. It is practically impossible
to continue exploitation of these opencast pits without replacement of the
stripping excavators.

According to an approximate evaluation by the author, the unit cost of
production capacities for surface mines is 270 EEK per tonne of annual
capacity. This includes acquisition costs of stripping excavators (dragline
type ES-25/100) of 240 EEK/t. At the same time, according to western
experts, investments in modern equipment for underground oil shale mines
should be approximately 60 EEK per tonne, which is smaller by a factor of
4.5 times than investments in opencast pits.

A source of financial return of capital investments is the saving of the
exploitation costs by using different types of production. Today the average
unit cost of oil shale produced from opencast pits is a little lower than that
produced from underground mines, the difference being about 12 EEK per
tonne. Resulting from the difference between investments in such saving
the payback period of additional investments is 17.5 years. It may be
concluded that investments in the production of oil shale from opencast
pits is not economically attractive. In any case, it is unlikely that any of
the foreign investors who have shown an interest in this industry will agree
to invest their money in a project with such low economic returns.

The scenario for reasonable dynamics of oil shale mining is shown in
Table 2. Objects of primary importance for investment are the mechanized
Estonia, Ahtme and Viru mines. Their total production capacity is expected
to increase to 8.8 million tonnes by the end of the century. Other mines
will operate without a significant increase in production and, consequently,
without large capital expenditure. Closing down these mines before
complete exhaustion of recoverable oil shale is not expedient since it
results in an unrecoverable loss of resources and is therefore in conflict
with the concept of resource-saving development.
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Mining of oil shale from opencast pits can only be continued in the
Aidu opencast pit. At full capacity for this opencast pit, the reserves will
last until 2004. There is no need for large capital investments for full
recovery of reserves since the mining equipment is not nearly as
depreciated as in the Sirgala and Narva opencast pits.

A problem is the exhaustion of reserves in the Sirgala and Narva fields.
In the remaining years of this century, it is expedient to reduce surface
mining operations, finish recultivation of the remaining spoil piles and
dismantle depreciated excavators. It is expedient to continue underground
mining. There will be a need for underground equipment after the
exhaustion of resources in the Aidu opencast pit and the Ahtme mine, i.e.
about 2005. By that time, working faces should be in pace in underground
mines which would be capable of producing 5 million tonnes of oil shale
per year. '

The exploitation of resources in the Sirgala and Narva fields is
technologically possible using underground mines. Mining can be feasible
from galleries proceeding from mining trenches of opencast pits, but the
mined oil shale will have to be transported by the existing equipment. By
the time this operation will be necessary, the technology for such
underground mining should have been experimentally tested and its
optimal parameters determined. With regard to mining personnel, it will
be expedient to use qualified underground mining employees who will
have been dismissed after the closure of the Kohtla, Tammiku and Ahtme
mines.

Recommended scenario guarantees a rather stable level of oil shale
production - 10-12 mill. tonnes per year - during a quite long period, and
the most important - with minimum investments in this industry.

As it appears in Table 2, oil shale reserves in the operating mining
complexes will be exhausted by 2005. However, this does not mean
unconditional liquidation of the oil shale industry in Estonia. There are
actually more than ten fields in reserve. The efficiency of developing them
may be determined only within the process whereby the optimal
development for the National energy program is established.

O PEOPTAHM3AIIMMN CJIAHIHEAOBBIYM B 5CTOHUH

Cutyalusi B 9TOM OTpac/id XapaKTepu3yeTcs pe3KMM M OO0 CHUX IIOp He
MPEKPAIIAIOIIMMCST CHIDKEHUEM ITOTPeOHOCTH B roproyeM ciaHue. Eciu B
Havane 80-x romoB ero romoBasi moObrya mpeBblmana 30 MJIIH. T, TO B
1995 romy oHa cHu3miach 0o 13,4 MutH. T. B ciioXuBlleMcsl MOJIOXEHUA
€CTEeCTBEHHbIMU ObLTU OBl KOHIIEHTPALUSI IPOM3BOACTBA B OrPAHUIEHHOM
KOJIMYECTBE IEPCHEKTUBHBIX CJIAHIIENOOBIBAIOLIMX IIPEANIPUSATHI U
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3aKPBITUE OTCTAJBIX MpennpusaTuii. OOHAKO PyKOBOACTBO TOCIIPEN-
NpUATHs (HbBIHE — TOCYIapCTBEHHOTO AKIIMOHEPHOro obuiecTBa) «D3cTU
nbUIeBKUBM» (DI1) oTpearnpoBajio Ha 3TO OPUTMHAIBHBIM CIIOCOOOM —
OHO TMPHWHSUIO pEIIeHUWE O paspsake KaJeHAAPHOTO pexuMa pabdoThl
MPeaNpUsiTUii B  COOTBETCTBUM C MMEIOLIEH MECTO  CE30HHOU
HEPUTMUYHOCTBIO CJIAHLIENOTPEOJEHUsT M OCTaBUJIO B paboTe Bech
UMEIOIIMIACS  IIAXTHBIM  (OHO, JIMIIb HE3HAYUTEJIbHO COKpPaTUB
YUCJIIEHHOCTD 3aHSTOrO MepPCcoHaa.

B TeyeHuwe mosayroma ¢ BECHBI OO OCEHM, KOTa CIIPOC Ha CJaHell
Majgaer, ero JoObl4a BEAETCS C HEIOJHBIM MCII0Jb30BaHUEM paboyero
BpeMeHU (YeTbipe [OHS B HENEN), M Ha I3TOT IIEpUOI IIEPCOHAILY
MPEOOCTABIISIETCSI HEOoIUTauMBaeMbIit OTIycK. PeleHue o mepexome Ha
CBO€0Opa3HbIN CE30HHBIN PEXUM pabOThl ObUIO, OYEBUIHO, OOYCIOBIEHO
T€M, YTO B MPOTUBHOM CJIy4ae BO3HHUKJIA Obl BO3MOXHOCTb MacCOBOTO
YBOJIBHEHMSI LIAXTEPOB U IOCIEAYIOIIEN COLMAJbHOM HECTaOMJIBHOCTU B
CEBEPO-BOCTOYHOM PETUOHE DCTOHUM. 3

OKOHOMUYECKUE IIOCIEACTBUSI CE30HHOIO pexXuMa paboThl ClaHIe-
JOOBIBAOIIUX TIPEANPUSITUN OMNPENESISIIOTCS COOTHOLUEHUEM [BYX BUIOB
3atpar. C OmHOW CTOPOHBI, €ro BHEIpPEHHE ITO3BOIIO Oojee 4eM B
[OJITOpa pa3a COKPAaTUTh OOBEM IPOXOMASILEro uYepe3 CKJaa CcilaHlla U
CHM3UTh HOPMAaTUB OOOPOTHBIX CPENCTB, HEOOXOMMMBIN IS COMEpPKAHMUS
ckinaga. C Opyroii , CTOPOHBI, CE30HHBIM PEXUM paboThl OO0YCIOBUII
COKpAallleHWE HCIIOJb30BAHUS IMPOU3BOIACTBEHHBIX MOIIHOCTEN MpPEenrTpu-
SITUM, BCJIENCTBUE YEro BO3pociyia cebecToMMOCTh ciaHiia. B 1enoM, kak
MMOKAa3bIBAIOT PACYEThI, IPUHSITHIA PEXUM pabOThl SKOHOMUYECKU celsl He
OIpaBiajl, U COBOKYITHbIM YUCTBIX ylIepd Ha TOHHY HOOBIBAEMOro ClIaHILIa
coctaBwi B 1995 r. 4,5 EEK.

Bo3Bpar K mpexHeMy KpyIJIOTOOIUYHOMY PEXUMY pabOThI ITO3BOJIUT
naxe ©e3 [IOIMOJHUTENBbHBIX KAIUTAJIOBIOXEHUI IMOBBICUTH OOBEM
no6pryM  cmaHma Ha 11 % M CHU3UTh CPEOHIO CcebecTOMMOCTH
npoaykimu. OgHAKO MPU HBIHEIIHEM OTpaHUYEHHOM CIIpOCce Ha CJIaHell
TAKOM BO3BpaT HEU30EXXHO TOTpeOyeT [MepPecTPOMKH  CTPYKTYpPhI
CJIAHLEN00BIYM M 3HAYMTEJIBHOTO COKpAIlleHUsI YUCIEHHOCTH 1IaxTepoB. B
YCJIIOBUSIX  PBIHOYHOM  3KOHOMMKM  HeJb3s  peliarb  IpobjeMy
TPYZOOOECHIeYeHUs HACeJIeHUS] PpEeruoHa, XKepTBYS SKOHOMUYECKOM
53¢ HEeKTUBHOCTBIO CIaH1IeN0ObIBAIOIIEH MPOMBIIUIEHHOCTH.

[maBHBIMU KPUTEPUSIMU MMOTEHLMATBbHOU MEePCIEKTUBHOCTHU
CJIaHLENO0OBIBAIOIIMX MPEANPUSITUI SIBISIOTCS: :

e BeJMYMHA IIPOMBILUIEHHBIX 3alacoB CJAHL[A B TIpaHMLAX TOPHOIO

OTBOJA MPEATPUSITHUS;
® BEJMYMHA KAIlMTAJIOBJIIOXKEHUI, TpeOylolIuxcs [UISI CO3MaHUS U

MOCJICAYIOLIETO  TO/UIEPXAHUSI  IMPOM3BOJCTBEHHOM  MOILHOCTHU
TIPEIIPUSITHS.
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C rmosuumii 3TMX KPUTEpUEB OXapaKTepU3yeM JEHCTBYIOLIME
npeanpusitiust BI1, B 4MCIO KOTOPBHIX B HACTOSIIEE BpeMs BXOMASAT IIECTh
axT ¥ Tpu paspesa. IIpor3BonCTBEHHBIE MOIIHOCTUA 3THX IIPEANPUATUI,
00BeMBI MX 1OOBIMM U OOECIeYeHHOCTh 3aracaMy CjaHLA IMOKa3aHbl B
Tabi. 1. 3

ITpoMblIlIITIEHHBIE 3aMachl CIAHIIA, C YYETOM BEPOSITHOTO OTpaHUYEHUS
UX pa3paboTKMU OTKPBITBIM CITOCOOOM, COCTAaBJISUIM Ha Hayajgo 1996 roma
440 MiH. T.

Ha paspese «Cuprasa» wu3 pa3paboTKd HCKJIIOYEHBI 3arachl 3a
NpeaesaMu 3eMeJIbHOro OTBoma B paiioHe KypTHAacKoil BOTOOXpaHHOM
30HBI M 3aIachl, 3aJerampliure mon TopdsiHeIM MecTopoxneHuem I[lyxarty.
Ha paspese <«Ailny» HUCKIIOYEHBI 3aJeralolliie IO IUIOXOPOIHBIMU
CEJIbCKOXO3SICTBEHHBIMM YTOIbSIMU 3aITachl TaK Ha3. pe3epBHOM 30HBI, HA
KOTOPYIO OTCYTCTBYET 3€MeJIbHBII OTBOII,

3amacoB ciaHIa XBaTUT Ha 17—26 jier paGoOThl B 3aBUCHUMOCTH OT
3arpy3ku mnpenmnpusituii. [lepBast 1udpa COOTBETCTBYeT MaKCUMAIbHO
BO3MOXHOM IMPOU3BOJACTBEHHOW MOIIHOCTA MPEANPUATUA IIPU YIUIOT-
HEHHOM KpYIJIOTOOAWYHOM pEeXHMe MX paboThl U pacCUIUPEeHUM B
pe3yJIbTaTe COOTBETCTBYIOIIMX KANMUTAJIOBIOXEHU (DPOHTA TOPHBIX padboT
HEKOTOPBIX MEPCIEKTUBHBIX IIAXT, BTOpas — YPOBHIO JOOBIYM CJIAHIIA B
1995 romy.

OGecrne4yeHHOCTh 3armacaMy 10 MPEeaNpPUSITUSIM KOJIeOJIeTcsT B IIUPOKUX
npenenax. B craguu  3aTyXaHWUsSI T[IPOM3BOJACTBA HAXOMSITCSI  IAXTHI
«Koxtna» u «TaMMUKy», 10 MCUYEpIlaHUsI 3alacoB UM OCTaeTcsl paboTaTh
Bcero 2—4 roma. Haubonee Oorara 3amacaMu IaxTa <«BCTOHUS»,
OCTaBIIMICI CPOK CIYXObl KoTopoi mocturaer 28—47 jser. OTKPBITHIM
crrocoboM MOXHO oTpabaThiBaTh 38 % BceX MPOMBIIUIEHHBIX 3aI1aCOB.
Haumenee obecrieyeH 3amacaMu paspe3 «Aumy». Paspessr «Cuprana» u
«HapBa» obecrieyeHbl 3amacaMyd Ha JIOCTATOYHO [UIMTEJIBHBIM CpPOK
(17—28 ner).

KarnuranoBioxeHusi B pasBUTHE CJIAHIIENOOBIYM OTKPBITBIMU MJIU
[TOM3eMHBIMA TOPHBIMU paboTaMU  CYIIECTBEHHO pasjMyaloTcs II0
BennuuHe. Ha pa3pe3ax ocCHOBHOI U caMoOil 1OpOroi MaluMHOM SIBJISIETCS
BCKPBIIIHOW 3KcKaBaTop. Ilapk BCKPBILIHBIX 3KCKABATOPOB Ha paspe3ax
«Cuprana» u «HapBa» mo mpenena ycrapen u u3HolueH. M3 cemHaauartu
MallMH AaMOpPTU3UPOBAaHBI TpuHAmIATh. CpenHU BO3PACT MALLIWHBI
22 roja, ¥ JMIIb TpU U3 HUX orpaboranu meHbue 10 net. ITpomomxaTs
SKCIUIyaTallMI0 3TUX pa3pe3oB 0e3 HeMEeMIeHHOro OOHOBJIEHMSI Iapka
BCKPBIIIHBIX 3KCKABATOPOB IMPAKTUYECKU HEBO3MOXHO.

I[lo oOpHEeHTHMPOBOYHBIM pacueTaM aBTOpa, YAEJIbHBIE KaIlUTaIo-
BJIOKEHHUSI Ha TIIOJIep>XaHWe IIPOU3BOJCTBEHHONW MOIIHOCTA pPa3pe3oB
cocrapisgior 270 EEK Ha 1 T romoBoil MOIIHOCTH MPEIIPUSITHSI, B TOM
qycjie 3aTpaThl Ha TMPUOOpPETEeHHE BCKPBILIHOIO 3KCKaBaTOpa-AparjiaiHa
tuna DI11-25/100 — 240 EEK/t. B To Xe Bpemsi, IO JaHHBIM 3aIlaJHbIX
CITeIIMAJIUCTOB,  YIEJIbHBbIE  KAMUTAJIOBJIOXEHWSI B  COBPEMEHHOE
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obopyoBaHKe [UIST CIAHIIEBBIX IIaxXT cocraBisior okono 60 EEK/T, uyro B
4,5 paza MeHbllIe KalTMTaJIOBIOXEHU! B pa3pesbl.

Kak u3BeCTHO, WMCTOYHMKOM  OKYITAeMOCTH  IOIOJHUTEIbHBIX
KaIUTaJOBIOXEHU SIBISETCSI OKOHOMHUSI MEXBApUAHTHBIX SKCIUTya-
TAIIMOHHBIX 3aTpaT Ha ITPOM3BOACTBO MPOMAYKIMM. B Hacrosiiee BpeMsi
cpenHsisi cebecTOMMOCTh ClaHIla Ha pa3pe3ax HEeCKOJbKO HMWXe, YeM Ha
[Iaxrax, U 3KOHOMMSI Ha cebecromMocTu cocrtapisieT okoyo 12 EEK/T.
INomenuB pasHUIy MeEXIYy YHIEJIbHBIMU KAaITUTAJTOBIOXEHUSIMU Ha 3Ty
5KOHOMMIO, MOJIYYUM CpoK OKYITaeMOCTHU JIOTIOJTHUTEIbHBIX
KarnuranosiaoxeHuit 17,5 ner. OTciona ciienyeT, YTO BKJIAAbIBATh AEHBIU B
pa3BUTHE MPOU3BOJCTBA HA CJIAHIIEBBIX pa3pe3ax SKOHOMMUYECKU Helelie-
coobpazHo. Bo BcsikomM ciyvyae, Bpsii JIM KTO U3 MHOCTPAaHHBIX
WHBECTOPOB, Ha KOTOPBIX ceiiyac BO3JaraloTcsi OOJIbLLINMe HALeXIbl, OyaeT
coIjlacéH  BKJIAAbIBATh CPEACTBA B  CTOJb  COMHMTENBHBIA IO
SKOHOMUYECKOU 3 HEKTUBHOCTHU IIPOEKT.

BapuaHT paliMmoHaJbHOW TUHAMMKHW CIAHUENOOBIYM MOKa3aH B Tabi. 2.
[lepBoouyepeqHBIM  OOBEKTOM  JUISI ~ MHBECTUIIMA  JOJDKHBI  CTaTh
MEeXaHU3MPOBAHHBIE IIAXThI «DCTOHUS», «AXTMe» U «Bupy», cymmapHas
IIPOU3BOJICTBEHHAS! MOIIHOCTh KOTOPBIX K KOHILYy TEKYIIEro CTOJIETHS
BospacTeT o 8,8 MiH. T. OcTanbHble WIAXThl OyayT paborath 6es3
CYILIECTBEHHOIO IpUpOCTa OOBEMOB I0OBIUM, a ClIEIOBAaTENbHO, U 0e3
OOJIBIION MMOTPEOHOCTU B KAITUTAJIOBIOXEHUSIX. 3AKPBITUE 3TUX IIAXT IO
rCcUepriaHus 3aIlacoB CIaHIA B UX TOJISIX HELeJIeco00pa3Ho, MOCKOJBKY
OHO CBSI3aHO C HEBOCIIOJHUMbBIMHU IMOTEPSIMM 3aIllacoB U B IIPUHLIMIIE
IIPOTMBOPEYUT KOHIIETILIMU PECypCOCOEeperaroiero pa3BUTUs OTPACIIN.

IIpomomkaTs HOOBIYY CJIAHIIA OTKPBITHIM CIIOCOOOM MOXKHO JIMIIb Ha
paspe3e «Aliny». [Ipu MOJTHOM UCIOJB30BAHUM IIPOU3BOLCTBEHHOM
MOIIIHOCTH paspe3a 3arachl CIaHIla B IpaHUIAX 3€MEJbHOT0 OTBoAA OymyT
orpaboranbl B 2004 romy. Jlisi oTpabOoTKM 3amacoB He IMOTpedyeTcs
CYILIECTBEHHBIX  KAITMTAJIIOBJIOXEHUN, - MOCKOJbKY  MapkK TOPHOrO
000pyIOBaHMSI 3[eCh HE CTOJIb M3HOIIEH, KaKk Ha paspe3ax «Cupraga» u
«Hapga».

[IpoGieMaTUYHOM SIBIsSIeTCSl OTpabOTKAa 3amacoB CJIAHLA B IOJISIX
Cupraa u Hapsa. B ocraBmuecsi rombpl TeKYILEro CTOJIETUS 3/ECh
1IeJIeCOOOpPAa3HO CBEPHYTh OTKPBITbIE TOpHBbIE pabOThl, 3aKOHYUTH
PEKyJbTUBALIMIO OCTABIIMXCS IUIOLIAAEH OTBAJIOB U JIEMOHTUMPOBATH
U3HOCHUBILIMECSI 2KCKaBaTOphbl. [IpomosKUTh OTpabOTKy 3aItacoB Iieje-
coo0pa3Ho TMoa3eMHBIM crocoboM. HeobGxonuMocTh B 3TOM BO3HUKHET
rocjie McYepriaHusl 3armacoB paspe3a «Aloy» M IIAXThl «AXTMe», TO €CThb
He paHee 2005 roma. K aTtoMy cpoky noyKeH ObITh MOArOTOBIEH (pOHT
[IOA3€MHBIX paboT, HOCTATOYHBIM [UISI CYMMAapHOW JOOBIYM S5 MIH. T
CJIaHIIa B TOZI.

OtpaboTtka 3amacoB noJyieii Cupraia u HapBa mon3eMHBIM cIiocoGoM
TEXHOJIOTUYECKU BO3MOXHA. BcKpbiTHEe MOXET OBITH OCYILIECTBIECHO
IUTOJIbHSIMU, TIPOMAEHHBIMM M3 HOOBIYHBIX TpaHIUEl pa3pe3oB, a
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NOOBIBAEMBIM ciaHel OyleT TpaHCIIOPTUPOBAThCSI Ha CYIIECTBYIOIIUE
TEXHOJIOTUYECKHE KOMIUIeKChl. K HaMe4eHHOMY CpOKYy MOXHO Oymer
TaKXe  SKCIEPUMEHTAJIBHO  ONpoOOBaTH  TEXHOJOTUIO  MOA3EMHOM
pa3paboOTKU UM YCTAHOBUTh €€ OINTUMAJIbHBIE IMapaMeTpbl. B KadecTBe
paboyeil CWJIBI MOXHO WCIIOJb30BaTh KBATUMUIIMPOBAHHBIE KaIphbl
MO/I3€MHBIX pPAab0YMX, KOTOpbIE BBICBOOOMSITCSI ITOCHE 3aKPBITUS IIIaXT
«Koxtna», «TaMMuKy» U «AXTME».

PexomeHmyemblit  BapuaHT OOECIIEYUT JOCTATOYHO CTAGMIIBHBIN
YPOBEHb NOOBIYM ciaHia — rnopsiaka 10—12 MaH. T B rom — Ha IpOTSI-
JKEHUU JUTUTEJIbHOTO MepUoIa U — CaMoe IJIaBHOE — IPU MUHUMAJBHBIX
WHBECTHUIIUSIX B OTPACTb.

Kak BumHO 13 Tabi. 2, 3amackl clIaHla B MOJSX OEUCTBYIOIIMX IIAXT U
paspe3oB Oymyr otpaboraHbl k 2025 romy. OmHako 3TO HE O3HAYaeT
HeIIPEeMEHHOM JTUKBUIALMN K 3TOMY CPOKY CJIAHILIEBOU MPOMBIIUIEHHOCTH
DctoHuu. B Hamuuyuu eie MMeEIOTCsl 3amachl Oojiee HecsiTKa pe3epBHBIX
IIAXTHBIX  TIOJIeM,  IIeJIecOOOpa3HOCTh  BOBJIEYEHUSI  KOTOPBIX B
9KCIUTyaTalluI0 MOXET OBbITh YCTAHOBJIEHA JIMIIb B IMPOIECCE Pa3pabOTKU
'CTpaTeruy ONTUMAJIBHOTO PA3BUTUSI SHEPTETUKU PECITYOIUKHU.
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