HacnoB Ha HEKOBEHUWOHAJIHU METOOU HA EKCIMITOATALUJA

NpoeKToT HA JATTIEHU BO P. MAKEOOHUJA

KnyyHu EKCIMITIOATALUUJA, JATTIEHU, TACUDUKALINJA,

360poBu PYOAPCTBO, METAH, BOOOPO[, Fsb TACOBMU,
EHEPITUJA

FRASCATI 2. TEXHUYKO — TEXHONOLWIKN HAYKHU

Knacudukaumja 2.19. PYOAPCTBO

Proposal Title

UNCONVENTIONAL COAL EXPLOITATION METHODS IN
REPUBLIC OF MACEDONIA

Keywords EXPLOTIATION, COAL, GASSIFICATION, MINING,
METHAN, HYDROGEN, FsB GASSES, ENERGY
FRASCATI 2. TECHNICAL — TECHNOLOGY SCIENCE

classification

2.19. MINING




NPB AOEJI/PART 1:

AncTtpakTt (makcumym 250 360poBHM)

TpaguumoHanHuTe pyaapckn METOAM HEMOXKAT Aa v ondpataT LenoKynHuTe pesepsu
Ha MUWHepanHuTe CYpPOBUHW, a U pPas3BoOjOT U WHMPACTPYKTYpPHUTE TpoOLIOUM 3a
n3paboTka Ha HOBU pygHMUM MOXaT J[da ja HanpaeaT ekchnnoaTtauujaTa
HeekoHOMM4YHa. EgHa og HMB e nog3emHaTa racudukauuja Ha jarnedn (MMJ). Taa
nMa noTeHuujan ga obe3bean 4MCT M KOHBEHLMOHANEH WM3BOP Ha eHepruja oA
jarneHoBM CrnoeBM Kage KnacudHuTe pydapCkM MeToouM Ce HEeBO3MOXHU Unu
HEEKOHOMUYHW.

Mrd e meToga Ha KOHBEPTUPaHE Ha HeekcnoaTabuneH jarnex, gnaboko nog 3emja,
BO racHa cmeca, kKoja Moxe fa Guae KopucTeHa 3a rpeewe BO MHAyCTpujaTa,
NPOM3BOACTBO Ha eHepruja unm Npo3BOACTBO Ha BOAOPOA, CUHTETMYKM NPUPOAEH rac
BO Manu konuuuHu - meTaH (CH.), unu cypoBuMHa 3a xemuckata WHAYCTpuja.
Mpon3BoaCcTBOTO Ha rac oam co ocTpaHyBawe Ha CO, nped Aa [ojae Ao KpajHute
KOPMCHMLN, CO LLUTO Ce OBO3MOXYBa M3BOP 3a YNCTa eHepryja Co MUHUMArTHU eMUCUn
Ha racoBwu KOj Npeans3BMKyBaaTt eoekT Ha CTakneHa rpaguHa.

EHeprunjata e gupektHo gobueHa o4 jarnmeHoBUTE CrOEBW, HAMECTO PyAapCKOTO
pU3NYHO OTKOMyBake M APXKEHETO Ha jarneHOT Ha NoBpLUMHATa U NenenoT oA
HEroBoTO COropyBaH-€.

MrJd Bkny4vyBa MHjekTMpak-e Ha Nnapea u BO34yX UMW KMCIOPOA BO NOA3EMEH Cloj Ha
jarneH, n pearmpa CO MNPUCYCTBOTO Ha MWHjEKTUPAHMOT rac co LwWTo copmumpa
MeLlaBmHa Ha racoBn (SYNGAS) WTO MoXe Aa ce MCKOPUCTU Kako ropuBO UIN Kako

XeMUCKa CcypoBuHa.

Abstract (max 250 words)

Traditional mining methods however are not suited to working offshore reserves, and
development and infrastructure costs of new mines can render the exploitation of
landward reserves uneconomical. Underground coal gasification (UCG) has the
potential to provide a clean and convenient source of energy from coal seams where

traditional mining methods are either impossible or uneconomical.

UCG is a method of converting unworked coal, deep underground, into a combustible

gas, which can be used for industrial heating, power generation or the manufacture




of hydrogen, synthetic natural gas — methan (CH.), or other chemicals. The gas can
be processed to remove the CO; before it is passed on to end users, thereby providing
a source of clean energy with minimal green house gas emissions. The energy is
recovered directly from coal seams, avoiding mining related hazards and the handling

of surface coal and post-combustion ash.

UCG include the injection of steam and air or oxygen into an underground seam of
coal which is ignited, and reacts in the presence of the injected gases to form a
combustible gas (SYNGAS) that can be used either as a fuel or as a chemical

feedstock.




[deTtaneH onnc Ha NPOEKTOT:

BoBen

[leTaneH onuc Ha cerawHUTe CO3HaHWja Ha MpPeaMeToT Ha WUCTpaXyBaweTO
(makcumym 1 cTpaHumua)

Co sronemyBake Ha noTtpebaTa 3a eHepruja, kKako BO KBAHTUTATMBHA Taka U BO
KBanuTaTMBHa CMWUCIa Ce MOBeKe ce HameTHyBa notpebaTta ga npupoaHaTta
eHepreTcka CUMpOBMHCKA ©a3a ce KOPUCTU N TEXHO - €KOHOMCKM U Ha €KOJOLLUKU
ontTumManeH HavmH. OBa Tpeba ga e nocebHO aKkTyenHo BO HalwlaTa 3emMja koja He
pacnornara co 4OBOSHM M MO CTPYKTYpa NOBOSHN pe3epBn Ha EHEepPreTCkn CUPOBUHMN.
EHepreTckaTa cuTyaumja BO CBETOT U MeryHapoAHMOT nasap Ha eHepreTCckn pecypcu
He ynaTyBaaT Ha noTpebaTta 3a MHTEH3UBHO U ehMKacHO aKTUBMPaHE Ha MaHoT 3a
obe3benyBae Ha nocurypHa eHepretcka uaHvHa. EdwmkaceH HauvH Ha
Banopusaumja Ha BOHOMNAHCHUTE pe3epBM Ha jarfeH, kKako M OGunaHcHUTe BO
noeavHu cry4yaesun e nogsemHaTa racudumkaumja Ha jarneHn. Toa e metoda koja ro
npeTBoOpa jarneHoT Bo racoBmta oopMa, HEroBO 3HAYUTEYHO YNCTEHE N e(PEKTMBHO
coropyBame, CO LeN NMpMMEHa Ha pesynTaTtuTe 04 UCTpaxyBake U MpUMeHa BO
npakca. Taa Mma noteHumjan ga o006e30ean YMCT U KOHBEHLUMOHANeH W3BOp Ha
€eHepruja o4 jarneHoBU CNOeBU Kage KNacu4YHUTe pyoapckm MeToam ce HEBO3MOXKHU
NI HEEKOHOMMUYHM.

Mpon3BoaCcTBOTO Ha rac, 0aM Co OCTpaHyBake Ha WTeTHUTE racosn CO, CO,, H2S,
SO, 1 UBCTPUTE YECTUYKM O Yag, nNpen Aa Aojae Ao KpajHUTE KOPUCHULM, CO LWTO ce
OBO3MOXYyBa M3BOp 3a 4MCTa €Hepruja co MWHUMAarHM eMWUCUM Ha racoBu KOj
npeaun3sukyBaaT epekT Ha CTakneHa rpaguHa. Pesyntatnte of uctpaxyBawarta BO
CBETOT yKayBaaT Ha (hakToT geka peanHO MoXe Aa ce pobue rac co 100 %
ocTpaHyBawe Ha COa.

BceylwHocT, MeTogaTta Ha nog3emMHa racudukaumja Ha jarneHuTe Kaj Hac € NOBpeMEHO
aKkTyenuampaHa BO BWA Ha pasHW CTyauKM OQHOCHO ernabopaTu, a BO CBETOT € AocTa
3acrarneHa, 0BO3MOXYBa M JaBa LlaHCK 3a oApeAeHa 4o3a Ha eHepreTCKn onTummsam
Ha OHME KoM M NocBeTyBaaT BHUMaHWE W BIOXyBaaT BO HEj3MHMOT pa3Boj. Co ceTo
OBa, CEKOj OOMPUHOC WM aKTUBMpame BO OCBOjyBakETO Ha TexHosorujata Ha
noasemHa racudumkaumja Ha jarneHn e gobpenojaeHo ako mucnume Ha nogobpa

eHepreTcka ngHuHa.




MpeanoxeHu nctpaxyBamwa

HedunHunpajte rm uenute n onuwieTe rv AeTanHo nnaHupaHuTe UCTpaXyBama,
cO nocebeH OCBPT Ha nNpegHOCTUTE Ha KOpuCTeHaTta MeTogonoruja wu
NCTPaXXyBa4ykNOT NSiaH CO BpeMeEHCKa pamMka (HajMHory 3 cTpaHuum)

LlenuTe Ha 0BOj NPOEKT Ke ja NpuKaxkaT MOXHOCTa 3a npumeHa u kopuctewe Ha MIMJ
BO MPOM3BOACTBO Ha yMcTa eHepruja Bo MakegoHuja. MoxHocTa 3a npumeHa Ha IMJr
ce COCTOU BO CrefHoTo:

- MPOU3BOACTBO Ha CMHTETMYKM NpUpoAeH rac (MewasuHa Ha Hy n CO, HO 1 Manu
KonunumHm Ha CH4) — no3Hart 1 kako SYNGAS;

- BUCOKa eduKacHOCT 3a NPOM3BOACTBO Ha enekTpudHa eHepruja npeky [MMJ
KOHdpUrypaumu;

- MPOM3BOACTBO Ha TEYHU ropmBa (CUHTEeTUYKKM ausen, Fisher — Tropsch Te4HOCT UTH.);
- Mpou3BOACTBO Ha H: Bogopoa kako eaHo of Hajunmctute m okonmHcko friendly
ropuBo,

- Npou3BoAcTBO Ha CH4 MeTaH kako 3aMeHa 3a NpUOPAHUOT rac 3a NPOU3BOCTBO Ha

eHeperja M KOPUCTEH-€ BO XEMUCKaTa VIH,D,yCTpVIja.

Pesyntatute og npomuumjata Ha OBOj MPOEKT Ke WHMUMpaaT NoHATaMOLUHW WOHW
UCTpaxyBaka Ha umnnemeHtupare Ha NIMJ Bo MakegoHuja, n octaHatuTe gp>kasu
oA JyrouctovHa eBpona. 'onemMumoT nNoTeHumjaj Ha jarneH BO OBOj pPervoH, ke ja

3ronieMm MOXHOCTa 3a pa3Boj U npumeHa Ha M.

KnacuyHaTta ekcnnoatauuja Ha jarneH (NoBpLUMHCKA UNKW NoA3eMHa) NpousBenysa:
rac koj cogpxxu atmocdepckm 3aragyBaum SOx, NOX, XunBa, UTH., UBPCT OTnag Kako
WITO € nenen BO 4adoT, U MMa AUPEKTHO OKOMWHCKO BrivjaHWe Bp3 npupoaarta Kako
WTO e Aerpajaumja Ha XMBOTHaTa cpedmHa, nojaBa Ha KUCENWHU BO MOA3EMHUTE

BoAu UTH. MNIMJ HemMa HULLITO oA OBUE ENEMEHTH.

Pesytntute oa npumeHarta Ha NI ke rv noTBpAan cnegHuTe NpeaHoCcTy:

- SOx He ce npoussenysa (CyndypoT BO jarneHoT e KoHBepTupaH Bo H,S unu COS,
KOM ce eJHOCTaBHO U3[BOjyBaaT 1 KOHBepTMpaaT BO LUBpcTa oopma);

- NOx He ce npousBegyBa (NpoLEecoT Ha racudmkaumja ce ogsmBa nogsemja 1 npu
penaTuBHO HUCKM TEMMEPATOPU CO LUTO HEMA MOXHOCT 3a reHepupare Ha NOX);

- He ce npoayuupa nenen (LenokynHMoT nenen octaHysa Nnogsemja);




- Ce€ HamarnyBsa XuBaTa 1 NapTUKyNapHUTE racosu;
- ce HamanyBa notpebaTa 3a ronem MNpoCcTOp Ha LieHTpana 3a NpPouM3BOACTBO Ha
eHepruja,

- Cé HamarnyBa HeratmuBH1UoOT ed)eKT BP3 XMBOTHaTa cpenHa.

Osve npegHocTM 06e36eayBaaT CKOPUCTYBaHE Ha MOrOAHOCTA 32 HU3OK KanuTasneH
TPOLUOK, BOBEAEHWN perynaTtopHu opraHudyBaha, HamanyBakwe Ha KpUTepuymnte Ha
emMucuja Ha 3aragyBayu, U HamarlyBawe Ha MMNaKTUTE BP3 XMBOTHATA cCpeauHa v

HacneacTBOTO Ha MAHWTE reHepaLun.

rlpBVIOT 01 O4eKyBaHUTe pe3yntatu o4 OBOj npensnor NnpoekKkT e y4eCcTtBO BO MOAEepeEH
TpeHa Ha pasaoj M KOpUCTtewe Ha noas3emMHaTta racmbMKau,mja Ha jarneHm KaKoO HOBa,
coBpeMeHa 1 npea ce Yncta TeXHOJ'IOFI/Ija 3a Npon3BoaCTBO HA CUHTETUYKM NpupoaeH

rac (SYNGAS) v Boonwto eHepruja.

BTopaTa BpeOHOCT € pa3Boj Ha UCTpaXyBake U MHOBATMBHA cTpaTtervja Ha TpaHc

HauMoHarneH TpaHcdep Ha TexHonoruja.

CamunoT npegnor — NpoekT BO OCHOBa MPOMOBMpa HOBa “4nmcTa“ TexHororuwja 3a
eKkcnnoartaumnja Ha jarneH Koja 3a pasnuka of KnacuyHuTe TexHonormM 3a
eKkcnrnoartauumn of acnekT Ha 3advyByBahe Ha XMBOTHaTa cpeguHa rm uma cnegHite
npeaHocCTU:
- He goara Ao gerpagaumja Ha 3emjuwiTeTo (racudpukalmjata ce nsseagysa
Anaboko BO 3eMjaTa, OMPEKTHO BO jarneHOBUOT Croj),
- Hema notpeba o4 Mogenupake Ha nejcaxu, KoHdurypauvjata wu
NPUPOOHUOT Nejcax OCTaHyBa HEMPOMEHET,
- He ce ocrnoboayBaart wteTHM NOX n SOX racoBu (UCTUTE HE MOXaT Aa ce
npoayumpaaT n UCTUTE NIECHO MoXaT Aa ce ucuntpupaar),
- npogykumjata Ha CO; e MUHMMM3MPaHa 1 e Janeky ucnog MakcumarnHa
nosBorieHa KoHueHTpauvja (MOK) u cnopea HajHoBUTE U HajcTporn
EBponcku ctaHgapau (EUROS), HajHOBUTE UCTpaxyBakwa nokaxysaat 0
emMucuja Ha COy,
- Hema ocnobogyBake Ha 4aa u nenen (menenta ocTaHyBa A0y BO

3eMjaTa BO CaMMOT jarfeHoB croj),




- Hema notpeba oA pekyntuBaumja (TEPEHOT He e aerpaanpat),

- Npou3BeneHuNoT CcuHTeTMYkM npupogdeH rac (SYNGAS) e ekonoLuko
ropvBo,

- ¥IMa MOXHOCT 3a 13[BOjyBak€e M NPON3BOACTBO HA BOAOPOS, Kako 4O OBOj

MOMEHT €HO 0o HajeKOJ'IOLLIKVITe ropuea.

KopucHuum Ha oBue pesyntatu Bo ocHoBa ce ALl EnekTpaHu Ha MakefoHuwja, cute
KOMNaHWM 3avHTEepecuMpaHuM 3a ekcnnoaTtauuja Ha jarneHu, nortoa KOMMaHWUu
3aMHTepecrMpaHn 3a NPOU3BOACTBO W OUCTpMOyLUMja Ha enekTpuMyHa eHepruja

(MEMCO, EBH-ECM), TonnaHu, xemucka MHOyCTpuyja UTH.

Mmajkn Bo npeasua aeka npomssogoT Ha MIMJ e cuHtetnykm rac (SYNGAS) Koj BO
OCHOBAa € eKOJOLLKO rOpUBO U UCTaTa TEXHOMOMMja NpeTcTaByBa YMcTa TEXHOMNOrMja,
KOPUCHULUM Ha WCTpaxyBaykute pesyntatu Ou Gune u cute uUCTpakyBaudku
WHCTUTYLUMK, YHUBEP3NUTETU, akynTteTu, MMHUCTEPCTBO 3a XMBOTHA cpeavHa W
eKororvja, U LenoKynHata jaBHOCT 3aMHTepecupaHa 3a 3alTuTa Ha XMBOTHaTa

cpeauHa.




Details of the proposal:

Introduction
Provide a critical evaluation on the status of research in the proposed field
(Maximum 1 page)

With the enlargement of the usages of electricity such as in quantitative and qualitative
terms the need for electricity is increasing that the natural energetic raw base to be
used techno - economically and environmentally optimal way.

This should be especially popular in our country because does not have enough
affordable supplies of energy raw materials. The energy situation in the world and the
international market of energy resources indicate the need for intensive and effective
activation of the plan for providing more secure energy future.

An efficient way of evaluation of off-balance and balance reserves of coal is
underground coal gasification. It is a method that converts coal into a gaseous form,
his severely clean and effective combustion in order to apply the results of research
and practical application. It has the potential to provide a clean and conventional
source of energy from coal layers where conventional mining methods are impossible
or uneconomical.

Gas production, going with removal of harmful gases CO, CO,, NS, SO, and
particulate matter from the smoke before it comes to the main users, thus allowing for
a clean energy source with minimal emissions of gases that cause the greenhouse
effect. The results from the researches in the world are based on the fact that real can
get gas with 100% removal of CO..

In fact, the method of underground coal gasification in our country is occasionally
actual in various types of studies or reports, but in the world is quite prevalent,
provides a chance for a certain amount of energy optimism of those who pay attention
and invest in its development.

With all this, every contribution and activation in winning technology of underground

coal gasification is welcome if you think of a better energy future.




Research Project
Define the aims and the specific research activities to be pursued during the
project period, and provide a comprehensive description of the methods to
be used, the advantages of the suggested methodological approach and the
research work plan. (Maximum 3 pages)

The aims of this project will demonstrate the ability to apply and use the underground
coal gasification in the production of clean energy in Macedonia. The possibility of
applying the underground coal gasification consists in the following:

- production of synthetic natural gas (mixture of H>, and CO, and small amounts of
CH,) - also known as SYNGAS;

- high efficiency for electricity production through the underground coal gasification;

- production of liquid fuels (synthetic diesel, Fisher - Tropsch liquids etc..)

- production of hydrogen as one of the cleanest and environmental friendly fuel;

- production of methane as a substitute for natural gas for the production of energy
and use in the chemical industry.

The results of the promotion from this project will initiate further research on the future
implementation of underground coal gasification in Macedonia and other countries in
Southeast Europe.

The great potential of coal in this region will increase the possibility of developing and
applying of this method.

Classic exploitation of coal (surface or underground) produces: gas containing
atmospheric pollutants SOx, NOx, mercury, etc.., solid waste as ash in smoke, and
has a direct impact by regional nature such as environmental degradation, a acid in
groundwater etc.

Underground coal gasification has none of these elements.

The results of the application of UCG will confirm the following advantages:

- not produce SOx (sulfur in the coal is converted to H,S and COS, are simply
separated and converted into solid form);

- not produce NOx (the underground coal gasification is made underground while at
low temperatures the process which has no possibility of generating NOXx);

- not produce ash (all the ashes stay below the ground;

- reducing mercury emissions;

- reducing the need for a big space for station to produce electricity,

- reducing the negative environmental impact .




These advantages provide the low capital costs, imposed regulatory restrictions,
undercutting criteria of the pollutant emissions, and reduce of environmental impact
and heritage of future generations.

The first results from this proposal project is participating in modern trend of
development and utilization of underground coal gasification as a new, modern and
mostly clean technology to produce synthetic natural gas (SYNGAS) and general
energy.

The second value is the development of research and innovative strategy of Trans
national technology transfer.

The proposal of a project is promoting a new "clean" technologies for coal exploitation

that unlike conventional technology has the following advantages:

- there is no land degradation (gasification is carried deep into the ground,
directly in the coal layer),

- no need for modeling landscapes, configuration and natural landscape
remains unchanged,

- do not release harmful NOx and SOx emissions (they can not produce and
they can easily be sifted),

- production of CO; is minimized and far beneath the maximum permissible
concentration (MPC) and according the latest and strictest European
standards (EURQOS5), the research shows 0 emission of CO,,

- no release of smoke and ash (ash remains deep in the ground in the coal
seam),

- no need for recultivation (the field is not degraded),

- produced synthetic natural gas (SYNGAS) is environmentally friendly fuel,

- has the ability to separate and produce hydrogen as one of the greenest

fuels.

Users of these results basically are AD Electrani- Macedonia, and companies
interested in coal exploitation, then companies interested in the production and
distribution of electricity (MEPSO EVN-ESM), plants, chemical industry etc..

Considering that the product from underground coal gasification is synthetic gas
(SYNGAS) which is basically environmental fuel and the same technology is a clean

technology, users of this research results would be all research institutions,




Universities, Faculties, Ministry of Environment and Ecology, and the general public

interested for environmental protection.




BTOP OEJ/PART 2:
UcTpaxyBauku TUM:




UcTpaxyBau: (npunoxeTte nocebeH hopmMyrnap 3a CEKOj UCTpaKyBay BKITy4YEH BO
NMPOEKTOT)

Mme n npesume PUCTO NOMOBCKWU

Tutyna O-P HA TEXHUYKN HAYKU

Mosuuumja AOUEHT HA ®AKYNTETOT 3A NMPUPOOHN
N TEXHUNYKN HAYKA

Appeca K. M ICUPKOB BB, 2000 LWTKM
P. MAKEQOHWJA

Ten. / ®akc 032/ 550 550, 550 804
032/ 390 700

E-nowrTa (e-mail) risto.popovski@ugd.edu.mk

KpaTtka 6uorpacumja:

Hou. o-p Pucto NonoBcku e aoueHT Ha PakynTeToT 3a NPUPOLAHU U TEXHUYKN HayKu Ha
Ha KaTegpata 3a noBpLUMHCKa eKkcniioaTaumja u MexaHuka Ha Kapnu u TroTo.

[o cera nma objaBeHO noBeke Hay4yHU TPYAOBU KOU ce objaByBaHU BO MelfyHaApOOHU
crnvcaHuja 1 npeseHTUpaHn Ha MeryHapoaHU KOHJepeHUMU. YyecTByBa BO MNoBeke
NPOEKTW, aHanuM3n Kn ekcnepTnsnm op obnacta Ha pyaapcTBOTO. YYECHWK € BO
peanusaumja Ha TEMITYC npoektoTr ,Geomagnetic Measurements and Quality
Standards” co ctyauckum npectoum Bo benruja, Asctpuja. CBouTe npodecrmoHanHm
AOCTUrHyBaka ce o obrnacTta Ha MexaHuka Ha Kapnu 1 TroTo.

TpynooBu oGjaBeHM BO nocreaHuTe NeT roaMHU Bo CTPYYHU CMCaHWja Kou ce
HaofraaT Ha MefyHapoAaHo npu3HartaTta nucta CLUUM (SCI - Science citation index),
CO Ha3HayeH MMNaKT paKkTop 3a CeKoj TpyA:




Y4yecTBO BO HayYHOUCTPaXKyBa4Ku MPOEKTH:

obpasoBaHue 1
obyka

HacnoB Ha npoekToT MNMepuop ®duHaHcupaH Ynora Bo
on NMPOEKTOT
(rmaBeH
UcTpaxysau
Unn y4eCHUK
FTEO®PU3INYKN MwuHncTepcTBO 3a
NCTPAXYBAHA U obpa3oBaHue Ha
KPEUPAHKE FTEO®U3NYKU 2000 Peny6nuka YYECHWK
MOLOET HA COBPEMEHUTE MakenoHuja
OENPECUN BO UICTOYHA
MAKEOOHWUJA
rPABUMETPUCKO MuHucTepcTBO 3a YYECHWK
BINUWJAHUE HA obpa3soBaHue Ha
MOXOOUCKYHTUHYUTETOT 2001-2003 Peny6nuka
BO KOPENALIMJA CO MakenoHuja
COBPEMEHUTE
CTPYKTYPU HA
TEPUTOPUJATA HA
PENYBIWKA MAKEOOHUJA
POPMUPAHE HA BunatepaneH MwuHuncTepcTBo 3a YYECHUWK
FTEOMAIrHETHA Hayy4Ho- obpa3soBaHue Ha
OMNCEPBATOPUJA BO UcTpaxKyBauku Peny6bnuka
PENYBIUKA MAKEOOHUJA NPOEKT MakegnoHnuwja,
CnoPEO CTAHOAPOAUTE 2002-2004 MwuHuncTepcTBO 3a
HA UHTEPMAIHET obpa3soBaHue Ha
Benrnja
FEOMAIHETHU MEPKU U TEMMYC EBponckata YYECHWK
CTAHOAPOU 3A KBAINMUTET 2003-2006 Komucuja 3a

3agonxeHuja BO Npeanor-npoekToT Co BpeMeHCcKa pamMka:




Mnap uctpaxyBauy: (npunoxeTte nocebeH chopmynap 3a cekoj mnag
NCTpakyBay BKIy4eH BO MPOEKTOT)

Mme u npesume PAOMUJIA KAPAHAKOBA CTE®AHOBCKA
Tutyna M-P HA TEXHUNYKN HAYKA
Mosuuumja ACNCTEHT
Apnpeca K. M ICUPKOB BB, 2000 LWTKM
P. MAKEQOHWJA
Ten. / ®akc 032/ 550 550, 550 576
032/ 390 700
E-nowTa (e-mail) radmila.karanakova@ugd.edu.mk

KpaTtka 6uorpadumja:

M-p acc. Pagmnna KapaHakoBa CTedaHoBCKa € acUCTeHT Ha ®akynTeToT 3a
NPUPOAHN N TEXHNYKM HayKku Ha KaTeapaTa 3a NoBpLUMHCKA eKcrroaTaumja n
MexaHuKa Ha Kapnu 1 TnoTo. [1o cera nma objaBeHO NoBeke Hay4YHU TPYO0BMU
Kon ce objaByBaHM BO MeEryHapoOHM ChAMCaHWja W MNpe3eHTUpaHn Ha
MefyHapoaHu koHdepeHumn. Wma npujaBeHo JoktopaT Ha Tema
,FEKOHBEeHUMOoHanH TEexXHOMNormm Ha ekcnroartauuja Ha jarneHn co
MUHUMU3NPAE Ha eMucHjaTa Ha LUTETHU racoBn®.

YyectByBa BO MOBEKe annuvkaTUMBHM MpPOEKTW, aHanu3au o obnacrta Ha
pyoapcTBOTO.

TpynooBu oGjaBeHM BO nocrneaHuTe NeT roaMHU Bo CTPYYHU CnMcaHuja
KOM ce HaofaaT Ha mefyHapoaHo npusHaTtarta nucta CLUM (SCI - Science
citation index), co Ha3Ha4yeH MMNakKT pakTop 3a CeKoj TpyA:




Y4yecTBO BO HayYHOUCTPaXKyBa4Ku NPOEKTH:

HacnoB Ha MNMepuopg ®duHaHcupaH Ynora Bo
NPOEKToT on NpoeKkToT
(rmaBeH
ucTpaxysay

Unn y4eCHUK

N3paboTka Ha MarMcTepcKu/QOKTOPCKU TPyA — HaCMNoOB:

HEKOHBEHLIMOHAINMHN  TEXHONOIMMM HA EKCITNOATALMIA  HA
JATTIEHN CO MUHUMUN3UPAHE HA EMUCUJATA HA LWUTETHN TACOBU

3a.qon>|<eHV|ja BO npeanor-npoekToT Co BpeMeHCKa paMKa.:




Researchers:

Principal researcher

Name Surname ZORAN PANOV
Title DR. SCI. IN MINING
Position DEAN OF THE FACULTY OF NATURAL AND

TECHNICAL SCIENCES AND HEAD OF
DEPARTMENT OF SURFACE MINING AND
ROCK MECHANIC

Address K. MISIRKOV BB, 2000 STIP
MACEDONIA
Tel./Fax. 032/ 550 550, 550 851
032/ 390 700
e-mail zoran.panov@ugd.edu.mk
Short CV:

Professor Dr Zoran Panov is a constant professor at the Faculty of nature and
technical science at the University "Goce Delcev"-Stip .Till now he has a
manager for three scientifical and development and research project, which
two of them are international with Republic of Slovenia and one is
development and research project. Up to date he shows a great commitment
in professional job-application attesting to over 80 projects, studies,
elaborates, consultations and reviews. He shows a major designer in the mines
as such "Suvodol" , "Bucim" , "Usje" , "Sivec" and others.

The Major number of papers who were published in scientifical journals and
international conferences are based from real mining problems, and the
biggest success is that the papers are usable in sciense.

The president of Commission of geothermal energy appointed by the President
of the country Dr. Gorge lvanov, member of the election Committee of the
youngest scientist, Chairman of the Commission for the implementation of the
exam to obtain a license for project development in mining, Member of the
Institute for Accreditation.

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

Sijakova-lvanova, T., Boev, B., Panov, Z., et al., NEW DATA ON MINERALOGY,
PETROLOGY AND ORIGIN OF CALC SILICATE ROCKS FROM NOVO SELO-
KRIVA LAKAVICA EASTERN MACEDONIA, Comptes rendus de 1 Academie
bulgare des Sciences, Tome 65/4, 2012, Sofia, ISSN 1310-1331, IF; 0.219 (2010)




Blazev, K., Sijakova-lvanova, T., Panov, Z., Paneva-Zajkova, V., PRELIMINARY
INVESTIGATIONS INTO THE MINERALOGY AND POTENTIAL USES OF THE
STILBITE- RICH TUFFS FROM KARATOVO-ZLETOVO VOLCANIC AREA,
REPUBLIC OF MACEDONIA, Comptes rendus de 1' Academie bulgare des Sciences,
Tome 65/4, 2012, Sofia, ISSN 1310-1331, IF; 0.219 (2010)

Participation in research projects

Project title Period Financed by Role in the
project (Pl or
participant)
STRATEGY OF Ministry of
DEVELOPMENT OF International education and
MINING AND scientific project science of
MINERAL INDUSTRY Macedonia, Project Leader
IN MACEDONIA AND 2005-2006 Ministry of
HARMONIZATION education and
WITH MINING science of Slovenia

LEGISLATIVE AND
DIRECTIVES IN EU",

UNDERGROUND International Ministry of
COAL scientific project education and
EXPLOITATION WITH science of Project Leader
VELENJE METHOD 2007-2008 Macedonia,
IN REPUBLIC OF Ministry of
MACEDONIA education and
science of Slovenia
STUDY OF Ministry of Project Leader
INTRODUCTION education and
CONTINUOUS science of
TECHNOLOGY FOR 2007-2008 Macedonia
MARL

EXPLOITATION IN
“USJE” MINE, TITAN
CEMENTARY

Tasks to be conducted in the frame of the projectp  roposal (timetable)




Senior Scientist/ Researcher

Name Surname RISTO POPOVSKI
Title DR. SCI. IN MINING
Position ASISTANT PROFESSOR
Address K. MISIRKQV BB, 2000 STIP
MACEDONIA
Tel./Fax. 032/ 550 550, 550 804
032/ 390 700
E-mail risto.popovski@ugd.edu.mk
Short CV:

Assoc. Dr. Risto Popovski is a associate of the Faculty opf natural and
technical science in the Department od surface mining and rock and soil
mechanic. Till now he has been published more scientifical science papers in
the International journals and presented of the International Conferences.

He has been a part of more projects, analysis and expertise for mining.
Participated in the realization of the TEMPUS project ,Geomagnetic
Measurements and Quality Standards” with the stay in Belgium, Austria and
other states. His professional achievements is in the field of rock mechanics
and ground.

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor




Participation in research projects

Project title Period Financed by Role in the
project (Pl or
participant)
GEOPHYSICAL Ministry of
RESEARCH AND education and participant
CREATION OF 2000 science of
GEOPHYSICAL Macedonia,
MODEL ON
CONTEMPORARY
DEPRESSION IN
EASTERN
MACEDONIA
GRAVIMETRIC Ministry of
IMPACT OF MOHO- educ_:ation and participant
DISKUNTINUITET IN 2001-2003 science of
CORRELATED WITH Macedonia,
CONTEMPORARY
STRUCTURES
REPUBLIC OF
MACEDONIA
FORMATION OF Ministry of
GEOMAGNETIC International education and
OBSERVATORIES IN scientific project science of o
THE REPUBLIC OF Macedonia, participant
MACEDONIA BY THE 2002-2004 Ministry of
INTERMAGNET education and
STANDARDS science of Belgium
GEOMAGNETIC TEMPUS European
MEASUREMENT AND 2003-2006 commision for participant
QUALITY education and
STANDARDS training,

Tasks to be conducted in the frame of the project p

roposal (timetable)




Junior researcher ( use separate sheets for each participant)

Name Surname RADMILA KARANAKOVA STEFANOVSKA
Title M.SC. IN MINING
Position ASISTANT
Address K. MISIRKOV BB, 2000 STIP
MACEDONIA
Tel./Fax. 032/ 550 550, 550 576
032/ 390 700
E-mail radmila.karanakova@ugd.edu.mk
Short CV:

Ass. Radmila Karanakova Stefanovska is a assistant of the Faculty of natural
and technical science in the Department of surface mining and rock and soil
mechanics. Till now she has been published more scientifical science papers
in the International journals and presented of the International Conferences.
Topic of Ph.D. is " Unconventional technologies of coal exploitation by
minimizing the dangerous gases emissions”.

She has been a part of more projects, analysis from mining.

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor




Participation in research projects

Project title

Period

Financed by

Role in the
project (Pl or
participant)

Title of the MSci or PhD theses

Tasks to be conducted in the frame of the project p

UNCONVENTIONAL TECHNOLOGIES OF COAL EXPLOITSTION BY
MINIMIZING THE DANGEROUS GASES EMISSIONS

roposal (timetable)




