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NPUHLUMNU U NOTEHLUWARN 3A CEKBECTUPAHE HA CO,B PA3PE3A HA BBITTAPUA

WoppaH WoppaHos

MwHHo-reonoxkm yHueepcuteT “C.MBaH Puncku” Codus 1700, Bunrapus
E-mail: JMJordanov@nt52.parliament.bg

PE3IOME

[lHec e npueTo Aa ce cmATa, Ye aHOMAmNHOTO akyMynupaHe Ha NapHUKOBUTE ra3oBe B aTMocdepata e NMPUYMHEHO OT aHTPOMOreHHaTa [eiiHOCT Ha YOBEYECTBOTO.
OcHoBHaTa TexHoreHHaTa emucusi e o1 CO,, 3a KOITO ce OMsiTa Ye WMa pellaBalya pons npu POpMUPAHETO Ha MapHUKoBUS edekT. Hactosiwata pabota e
chokycupaHa Bbpxy npobnema 3a fenoHupaHeTo Ha CO, B NOAXOASALUM FEOMOXKM CTPYKTYPH.

CwurnacHo [lMpotokona ot Kuoto, Bbnrapust noema aHraxvumeHT fja peayLipa eMucunTe ci Ha napHukoBm rasose ¢ 8 % cnpsmo 1988 r. u 3a otpsisbka 2008-2012 r e
cnegga Aa He npesuwasat 92.261 MT/r CO, ekBuBarneHT.

BbamoxHocTUTE 3a MallabHO pefyuupaHe Ha emucuuTe MOCPEACTBOM ynaBsHe W aenoHupade Ha CO, B npupogHa BMeCTBalla cpefa Ce OLEHsBaT KaTo Haii-
nepcnekTuBeH MeTod. Te Ce MPakTUKyBaT B ABa OCHOBHW BapWaHTa: AenoHMpaHe B AbMOOKOBOAMETO Ha CBETOBHWUS OKeaH; AEMOHMpaHe B eCTECTBEHW MPUPOLHM
pesepBoapu OT reoroxkara cpefa. BTopusiT BapuaHT Hail-4ecTo BKMIOYBA AEMOHMPaHE B: U336TU BLIMMULLHM HAXOAWLLA; U33eTU NN U3TOLLEHU HETEHN HAXOAWLLa;
Abnbokosansrawy BOAOHOCHM pe3epBoapy; HeeeKTMBHU (MOAKOHAMLUMOHHM) Tra3oBK NIOKANW3aLwM; BOLOHOCHW KamaHHW CTPYKTYpW; CcnabonpoHuuyaemm
He(TOHOCHW NNAacToBE; APYTH.

Bb3 0CHOBa Ha 3HaUMTENHUS OMUT OT U3y4aBaHETO Ha pPe3epBOApHUTE CBOICTBA Ha Me30-Heo3olckus paspes B CeB. bbnrapus, npeleHsBame, Ye cneuuanictute
OT NETPOGN3NYHIA CEKTOP Ha NPUNOXKHATA reonors y Hac, ca B CbCTOSHUE @ NPELOCTaBAT NPUEMITUBY U MKOHOMMYECK 0DOCHOBUMM PELLIEHMS KaKTO 3a ronemute
emuTepy oT 6bnrapckara HAYCTPUS, Taka W Npy Bb3HUKBaHE Ha Bb3MOXHOCT 3@ TpaHCrpaHuyeH 0BMeH.

BBbBEJEHME eekT), OT KOUTO e M3BefeHa OCHOBHa paboTHa cxema 3a

MPOTHO3MpaHe 1 yMpaBfieHWe Ha EMWUCUMTE OT MNapHUKOBY

Llenta Ha HacTtodwata pabota e fga ce dokycupa rasoBe. Tasu cxema € 6asvmpaHa Ha MHAMBMAYanHUS
BHUMAHWETO BbPXYy pONsTa Ha MNApHUKOBATE rasoBe U 3aTonnswy, edekt (noteHuman, uHgekc) (Greenhouse warming
KOHKPeTHO BbpXy npobrema 3a genoupaHeto Ha CO, B potential — GWP) cnpsmo 6a30B napHukoB ras — B cryyas
NOAXOASLLM FeOrNOXKM CTPYKTYpU. Tasn uaes e cpaBHUTENHO CO2. GWP uHgekcbT oTpassBa KyMynaTMBHOTO HapacTBaHe
HOBa 3a CBeTOBHaTa nMpakTuka, a B Obnrapckata Ha NapHUKOBMS MOTEHUMan 3a eAuHMUa mMaca OT JafeH ras,
creusanuanpaHa nutepatypa He € 6una obekt Ha no- CpaBHEeH C MapHuKkoBus edekT Ha 6a3oBus ras. VHoekcwbT
[eTainHo obcbkaaHe. AKLEHTMpalku BbpXy CriOMeHaTus OTpassiBa He Camo Bpb3katTa cnpsMo 6a3oBus ras, HoO
npobrem, aBTOpbLT Ce HaJsBa [a Ce paskpuaT W peanuanpart Mo3BoMsiBa CHLLO W MPOrHO3W B oBpaTHa nocoka, T.e Npy
HOBW Bb3MOXHOCTUTE Ha ObArapckuTe reonoan U UHXEHepU U pepykuust Ha CO2 KaKkbB eKBMBANEHT MOXE Aa Ce O4Yakea no
CBbBMECTHO CbC CMELManMCTUTE OT EHEPrUHIA OTpachn ga ce OTHOLLEHWE Ha OCTaHanuTe napHukoBu rasose (Tabn.1). Mo
MPearnoxu Ha MHOYCTpUanmHMa cektop nnardopma 3a Taan cxema e cbbpaH 3HaunTeneH obem martepwan, YMIATO
pean13auus Ha AEHOCTM MO peayuupaHe Ha emucunTe Ha BanaHc Bce noBeye CBMAETENCTBYBA 3a pellaBallaTa pons Ha
CO, B atmocdepata. HesaBucumo, ye Ha Hactoswms etan AHTPOMOreHHaTa  aKTMBHOCT HA  YOBEYECTBOTO  BBPXY
Bbnrapckute NPeanpuUSTS UMUTAPAT MapHWKOBW ra3oBe MoA rnobanHnTe W3MeHeHUs Ha knumata. Bb3 ocHOBa Ha Teau
KpUTUYHATA NIMHUS MO MOETUTE aHraxumeHTH, B Bnn3ko aHanuau, MHOXeCTBO (DOpyMW HACTOMYMBO anmapmupar 3a
ObAelle ce OvakBa HOPMUTE Aa ca NO-CTPOrM, KOETO Mpasu HeobXoaMMOCTTa  OT  MeXOyHapoaHM [OTOBOPEHOCTM Mo
npobrema akTyarne. npobnemute Ha knumata. B pesynTtaT Ha Te3n ycunus

leHepanHaTta acambnes Ha OOH yupegssa npe3 1990 r.
MexgynpaBuTencTBeH CbBET NO M3MEHEHME Ha Knumata
OBbLWW CBEAEHNA 3A BPEAHWTE EMUCUU U TAXHATA (Intergovernmental Panel on Climate Change-IPCC), koito fa

PONA BbPXY M3MEHEHWETO HA KITMMATA noaroten PamkoBa koHBeHUMss Ha OOH no u3meHeHue Ha
knumata (Framework Convention on Climate changes -

[Hec e npueTo Aa ce cmATa, Ye aHOMArHOTO akyMynupaHe FCCC). T e ogobpeHa Ha 9 mait 1992 B Hio/OpKCKMs LLEEHTBP
Ha NapHUKOBWTE ra3oBe B aTMocepata € MPUYMHEHO OT Ha OOH. Mpe3 tonn 1992 r., B Puo ge XeHepo e npueta ot
aHTpOMoreHHaTa AenHOCT Ha YOBEYECTBOTO U NO-KOHKPETHO OT 154 cTpanm, BkmountenHo m ot EO. BbpxoBeH opraH Ha
WHOYyCTpManHata peBostoLms, YNeTo Havamno ce Genexu kbm koHBeHUusTa € KoHepeHUMsITa Ha CTpaHUTE, KOMTO NPOBEX-
kpast Ha 17 ctoneTue. OCHOBHaTa TEXHOrEHHaTa emMucus e ot [a cosiTa mbpea cpewa npes 1995 r. B bepnuH, Bnocneact-
CO2, 3a koOWTO Ce OMsTa Ye WMMa pellaBalia pons npu Bue npe3 1996 B XKeHesa 1 npe3 aexkemapu 1997 8 Knoto. Ha
(hOpMMPaHETO Ha NAPHNKOBUS ECHEKT. nocnegHata cpelja BCBLLHOCT Ce MNpuemMa U OCHOBHUS
LOKYMEHT, W3BECTEH Ha CBeToBHaTa OOLUECTBEHOCT KaTo

3a pelwaBaHeTo Ha npobrnema ca u3paboTeHn cepust OT MpoTtokona ot Kuoto. OcpuumanHo 39 HC Ha P. Bwbnrapus
MOZenn (EMUCMOHHW CLieHapuW 3a OLeHKa Ha MapHUKOBUS patudmumpa Mpotokona Ha 17.07.2002 r., ¢ koeTo cTpaHaTa
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Cce 3afbMKaBa Ja HaMamu EMUCUMTE Ha MapHUKOBU ra3oBe B

oTps3bka 2008-2012 . ¢ 8 % cnpsimo 6asosata 1988 .
CvrnacHo AHekc A ot poTokona, KbM NapHUKOBUTE ra3oBe

ca oTHeceHu: BbrnepogeH auokeug (CO2), metaH (CH4),

cnyoposbrnesegopoan  (HFCs),  nepcnyoposbriepoam
(PFCs), cepeH xekcadnyopup (SF6) (tabn.1).

Tabnuua 1 Table 1. MporHo3HM CTOMHOCTY 3@ EMUCUMTE Ha NapHWUKOBW rasose 3a nepuoga 4o 2015 r., npupasHeHn kbm CO2
ekauBaneHT (MT/r) u pesepBHa kBoTa cnopes numuta no Mpotokona ot Kuoto (no aaHHu Ha MOCB; kBoTata no MpoTokona ot
KuoTo cberaBnssa — 92. 261 MT/r) Predicted values for CO, generation from Bulgarian industry

0O6wwo emucumn Ha CO2 exBrBaneHT
(MTIr)
OcHoBeH cLieHapuii MoacLeHapuin ¢ HamarneH U3Hoc MoacLeHapuin ¢ NOBULLEH U3HOC
FopuHa Maca | Peseps norumutaor [ Maca | Peseps no numuta Maca Pe3eps no numuTa ot
eMmchm [MpoTokona Emucun ot [lpotokona emMmenm [poTokona
1998 574 574 57,4
2005 63.2 57,1 68,3
2010 734 67,0 79,9
2015 779 73,4 85,2
2008-2012 729 18,7 66,6 25,66 78,5 13,79
(cpeaHo)

CovrnacHo [potokona ot Kuoto, Bbnrapus noema
aHraX/MeHT Ja pefyumpa eMUCUUTe Ci Ha MapHWUKOBW ra3oBe
¢ 8 % cnpsamo 1988 r., npueta 3a 6a3oBa. 3a HUBO Ha emmcum
no 6asosata roguHa ca 3anucanu 100.28 MT/roguHa emucuu,
TpaHcgopmmupanu B CO2 eksuBaneHT. Pegyuupann ¢ 8 %
emucunte 3a  otpasbka 2008-2012 r crnegBa pga He
npesuwasar 92.261 MT/r CO2 ekBuBaneHT, Koeto € U
JIMMUTBT NO NOETUTE aHraXUMEHTU 3a CTpaHaTa.

3a MOHUTOPWHF W yNpaBneHne Ha eMUCUUTe OT CTpaHa Ha
MOCB u MEEP ca pa3paboTeHu CTPyKTYpHM Mogenu c
nopegula OT CLEHapuu, KOWTO MPOrHO3MpaT HMBOTO Ha
eMUCUUTE He CaMO 3a KOHTPOMHUS Nepuofd OT Bpeme, HO M
cneq Hero (tabn.2). lNonyyeHuTe pesynTati 3a emMmuUcUUTE Ha
cTpaHata KaTto LUsAno rokaseaT, 4Ye 3a BU3MPaAHUA B
Obnrapckute aHraXwWMEHTW CpOK, CTOMaHckaTta cpegja B
CTpaHaTa e BCE OWe MO KPUTWYHUTE CTOMHOCTM, HO 3a
cneapaLluTe NEPUOAN Ha MO-BUCOKW OTPaHNYEHNs, EMUCUUTE
BOCTUraT KPUTUYHO PaBHULLE, KOETO M3UCKBA CBOEBPEMEHHA
peakuusi. [pyn peanusauus HanpuMep Ha HamepeHusTa Ha
[MpaBuTENCTBOTO Aa NO3ULMOHMpa Bbrrapus kato eHeprueH
3eHTbp Ha bankaHute M [Ja NOCTUrHE YCTOMYMBO U
HapacTBallo  eneKkTponpoi3BOACTBO, B  ycroBusTa Ha
n3eexgaHe Ha eHepronbrnokoBe ot AELL  «Kosnogyity,
emmcunte oT TEL| cbliecTBEHO Lie HapacHaT, OOCTWraiku
kpuTu4HuTE okono 90 MT/r. MapanenHo cbe 3aAbIMKeHUsTa No
KunoTto, bbnrapns ce oyakBa da CTaHe M CTpaHa no peguua
IOvpektneu Ha EC u no-koHkpeTHo [upektusa 2001/ 80/EC 3a
ronemMuTe TOPWBHU WHCTanauuu, KbAETO M3UCKBAHWATA ca
TBbpAEe BMCOKM. B TO3M cmucbn  obCbxaaHeTo  Ha
YNpaBIEeHNETO Ha emucuuTe e Npobrem Ha CTPaTErnyeckoTo
nnaHupaxe.

MPUHLMIA 3A CEKBECTUPAHE HA CO,

Bb3amoxHUTE feNCTBUSA Ca B 2 OCHOBHU MOCOKM:

- pedyyupaHe Ha eMucuume Ha NapHUKo8U 2a30ee 8
ammoccghepama;

- nosuwasaHe Ha 8b3MOXHOCMUME 3a No2ibujaHe
Ha emucuume (uma ce npedeud abcopbupaHemo um om
800HUmMe macu; noaibujaHe om 6uocgpepama u dp.).

OBekT Ha HacTosiwata paboTa ca Bb3MOXHOCTUTE 3a
peayuMpaHe Ha eMMCMUTE Ha MapHWKOBW rasoBe B
atMoccepata WM MO-KOHKPETHO ~ Bb3MOXHOCTM  3a
peayumpareTo Ha CO2.

MpvHUMNHK HanpaBneHus 3a peayuMpaHe Ha eMUCUMTE Ha
CO, B atmocchepata

MpubnuautenHo eaHa Tpeta (35%) ot emmcumte Ha CO,
naBaT OT eneKkTPOEHEePruitHW MOLLHOCTU C ropueHa 6asa oT
nsKkonaemu ropusa W noytn Tomkosa (39%) wmmuTMpart
MHOTOYMCIIEHUTE  MHAYCTPUANHM MHCTanauuu (paduHepuu,
LiMMEHTOBM 3aBOAM, CTOMaHOLOoOMBHa NpomuLLneHocT). enbt
Ha TPaHCMOPTHUS CEKTOp e oLeHeH Ha 21 % 1 He3HauuTenHa
pond (5 %) wmat gpym wustounmum (ur.1). Ako 3a
€NeKTPONPON3BOACTBOTO W HAKOW MHAYCTpUanHu obektn e
Bb3MOXHO [a Ce O04akBa YnpaBfseMo W  edeKTUBHO
pegyuupaHe Ha emucuute, Be3 CbLieCTBEHO M3MEHEHWEe Ha
TEXHOMOMNYHUTE MPOLECH, TO 3@ TPAHCMOPTHUS CEKTOp W
[OMakuMHCTBaTa He Ce 04akeaT BUOMMM (HECMMBOMMYHW)
pesynTaTM MO HamblHO MOHATHW MpuuuHU. B TO3M acnekt
MoraT fda Ce [AedUHMpaT TPU  OCHOBHW  MPUHLMMHU
HarnpaBreHue 3a HamarnsBaHe Ha eMucunTe OT [BETe rofiemu
rpynu emnTepy:

- 4UCMO MEeXHONI02UYHU PEWEHUSs;

- pedyyupaHe Ha emucuume nocpedcmeom ynaesiHe
u denoHupaHe Ha CO, e cneyuanHo KOHCMpyupaHu 3a
yenma KoHmeliHepuU 3a KPaAMKOBPEMEHHO CbXpaHsieaHe U
nocnedsawja mexHosio2uyHa npepabomka, Ha npuHuyuna
Ha mexHOM02UYHUMeE PeleHus No peakyusma Ha duwep-
Tponw, macoeo npunazaHa e “Sasol” om HOAP;

- pedyyupaHe Ha emucuume nocpedcmeom ynaesiHe
u denoHupaxe Ha CO, e npupodHa emecmeauja cpeda ¢
2onsiM  Kanayumem U Obi2ospeMeHHa HadexdHocm
npomue Mu2pupaHe Ha denoHUPaHUs 2a3.

U3To4HMUmM Ha CO2 3a 1995 .
Sources of CO2 in 1995
(IEA World Energy Outlook, 1998)
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Queypa.1. Janoeo pasnpedeneHue Ha U3MOYHULUMe Ha
emucuu Ha CO;

ColLecTByBaT MHOXECTBO HAYMHN 33 YUCTO TEXHOMOMMYHO
peayuupaHe Ha CO, 0T gBaTa rnaBHW M3TOYHMKA, KaTo Hanpu-
Mep nopobpsiBaHe Ha TEXHONMOMMYHUTE MapameTpn Ha ropue-
HWTE MHCTanauuW, NpemuHaBaHe OT efHa ropuBHa 0asa Ha
apyra 1 gp. OUeHKuTE NOKa3BaT, Ye Tean MepKkU He Cbabpxar
noTeHuMan 3a MawabHOCT Ha pefykuusiTa, Heobxoguma 3a
NOKpMBaHe Ha uancksaHusTa oT lMpoTokona. AHanorMyHa e u
OLieHKaTa 3a KOHTENHEPHOTO CbxpaHsiBaHe. Mopaam Tasn npu-
YMHA ca NOTLPCEHW APYrY PELUEHMS, €QHO OT KOMTO € YynaBs-
HEeTO W ObNrOBPEMEHHOTO AenoHupaHeTo Ha CO2 B noaxoas-
Ly NPUPOAHM YCnoBus. Mony4eHnTe KbM HACTOALLMS MOMEHT
MpaKTU4eCKW pes3ynTaTi ca Janu 0CHOBaHWe TO3M MeTOA Aa ce
OLeHsIBA KaTO W3KMouMTenHo nepcnekTuBeH. OcBeH ToBa
NPeAMMCTBO, TO3W MOAX0A He U3NCKBA W PapuKarHi MPOMEHU
B MH(PaCTPyKTypaTa Ha AOCTaBKUTE HA EHEProOHOCUTENMN.

MPUHLNHN BB3AMOXHOCTU 3A PEAYLIMPAHE HA
EMUCUUTE NOCPEACTBOM JENOHUPAHE B NMPUPOOHA
BMECTBALLA CPEQA

Bb3 ocHoBa Ha onuTa OT NPUHYAWTENHOTO BHeapsiBaHe Ha
CO2 B HehTeHUTE HaxO4uWa M B PE3ynTaT Ha ycunusTa Ha
MexnyHapogHaTa eHepruitHa areHuus (IEA), a CbLLo 1 YacTHU
€HepPruitHM KOMNaHuW, NPUHYAEHU Aa HBECTUPAT B pesyuupa-
He Ha NapHWKOBUTE EMUCUW, € YCTAHOBEHO, Ye MPUHLMMHUTE
ycunus B ToBa HanpaeneHue 6u cnegsano ga ce cokycupat
BBPXY:

- Bb3MOXHOCTW 3a fAenoHWpaHe B ALNOOKOBOAMETO
Ha CBETOBHMUS OKeaH;

- Bb3MOXHOCTUTE 3a [EenOHWpaHe B €CTECTBEHU
NPUPOAHK pe3epBoapu OT reonoxkara cpeaa (cpwur.2).;

[lbnbokoBOAMETO Ha OKeaHUTe Ce OLIEHsIBA KaTo NepenekTy-
BeH 00eKT IMaBHO Mopaau O4YaKBaHWUTE MO-HUCKW HMBA Ha
NHBECTULMMTE W MO-HUCKW EKCMNoaTaLMOHHN pasxoau. BaxHo
MPeaMMCTBO € CbLiO OrPOMHWS MOTeHUMan (kanauuTet) Ha
OKeaHCKuTe Boau. 3aedHo ¢ ToBa e A06pe U3BECTHO, Ye B CBe-
TOBHMS OKeaH NPOTMYa HeNpPeKbCHAT 1 PaBHOBECEH MPOLIEC Ha
abcopbupare Ha CO, oT aTMocdepata, Ges fa e 4oCTaTbyHO
AICHO TepMO-6apuyHOTO U PU3NKO-XMMMYHOTO MOBEAEHUE Ha
[bNBOKOMOPCKITE OKEaHCKW BOAW MpY MPUHYAUTENHO HarHe-
TaBaHe Ha CO2. ToBa 03HayaBa, Ye BCe OLUe He ca MPeodo-
NEHU HavanHuTe Gapuepu, Npeam Aa ce AOCTUTHe [0 NpaKTy-
YECKO M3MOJI3BaHe Ha Tasl Bb3MOXKHOCT.

KakTo e nssectHo, CO2 oTfaBHa Ce HarHeTsiBa B HEhTEHM
Haxofulia 3a MoBuMLWAaBaHe Ha HedTooTaaBaHeTo. Mpes noc-
nepHuTe roguHu obaye ca MpoBedeHW peauua OnuTK U ca
nonyyeHn obHafexpaBawy pesyntaT 3a [AenoHMpaHe Ha
CO2 B pesepBOapHM CKamM, HAaCUTEHW C MUHepanManpaHm

Boau. ToBa AaBa AOMbIHUTENEH TNACHK U AHEC ce pa3paboT-
BaT ¥ (DMHAHCMpaT MPOEKTW MO peauua Apyrn MogudukaLum
Ha reonoXKOTO pe3epBOapHO AenoHupaHe, KbAEeTOo npoLecuTe
Ha B3aMMO[ENCTBME W MOBEJEHWE Ha CKanHo-(ymaHaTa cuc-
TeMa Ca OMMCaHM C MO-BUCOKA HaAeXAHOCT. Ha npakTuka ce
pa6ow| B CnefHUTe OCHOBHM HanpasfeHna 3a AenoHNpaHe Ha
CO2 reonoxka BmecTBalLa cpepa (cur.2):

- VU33eTV BbIMNLLHA HAX0ANLLa;

- N33EeTN UN N3TOLLEHN He(*)TeHI/I Haxoauila;

- pbnboko3ansralyy BOGOHOCHW pe3epeoapy;

- HeedeKTMBHM (NOAKOHAMLMOHHM) ra3oBK NoKanu3aumy;

- BOJOHOCHY KanaHHW CTPYKTYpU;

- cnabonpoHuLiaemMn HE(hTOHOCHM NNaCTOBE;

Power Station
with COp Capture
. EnekTpoueHTpana ¢
MoaKkoHAMUMOHHK L YNOBEHM AMMHW razoee
EBBrIMLHY !
| "SRR
- Pipeline OCEAN
i .‘\‘ 3 Aumosoau :
T Okean
B

Depleted Oil
or Gas Reservoirs
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Queypa 2. OcHosHU 8b3MOXHOCMU 3a OenoHupaHe Ha CO2

B nogkpena Ha BwxgaHusTa Ha aBTopa, B Tabnmua 3 ca
OTpa3eHu CBEAEHWs 3a MO-BaXKHW MPOEKTW OT MeXayHapoa-
HaTa npakTika no AenoHupaHe Ha CO, B reonoxka BMecTBa-
Wwa cpega. lnaHeTapHaTa pasnpoOCTPAHEHOCT Ha Ta3n feu-
HOCT U MOMOXMTENHUTE PeaKUMW Ha EHEPruitHUTE KOMMaHWUm
HW [aBaT OCHOBAHME Ja BsipBame, Ye MOA3EMHOTO fenoHupa-
He nma Obhelle, B TOBa YMCMO M B Obnrapckata ctonaHcka
npakTuka.

NMOTEHUMAI HA EBJTTAPA 3A MOA3EMHO
CEKBECTUPAHE HA CO;

- [pobnemuTe C palioHMpaHETO M NapameTpusaLmusTa Ha
BPEAHUTE eMUCUM OT MHAYCTpUanHute obekTh Ha Bbnrapus
ca Gunu obekT Ha NpPeLmn3H n3cnegBaHus, KOUTo MoraT aa ce
HaMepsT B CrieunanuaupaHaTa nutepatypa. Ha To3u npegsa-
pUTENeEH eTan no pasrnexganus npobnem, Le ce cnpem camo
Ha NO-BaXMTE WHAYCTPUANHW 30HU OT IMefHa TOYKa Ha emu-
cuute Ha CO,. ToBa ca npeaun BCUYKO:

- BbIMeaobuBHO-eHePrMiAHMS komnnekc “Mapuua-u3Tok’
1 “Bobos gon”;

- MpOMWLLAIEHWST KOMMAEKC B panloHa Ha [leBHs,
BkntounTenHo n TEL| “BapHa”;

- CTOMWYHWST MPOMMLLMEH KOMMMEKC U HA MbPBO MSCTO
OTONMUTENHUTE LEHTpany;

- MeTanypruyHuaT komnnekc “Kpemmukosum”;

- npomuwineHata 3oHa Ha Pyce w npegu Bcudko TEL
“Pyce” ;

- LMMEHTOBUTE 3aBOAN;

- Apym.

Tabnuua 3. Mo BaxHM NpoekTW 3a ynaesHe 1 aenoHupare Ha CO,no ceTa

KoHTUHEHT l"'eorpadpcka NpUHaANeXHOCT

(HaumeHoBaHMe Ha NpoekTa)

Kpatka nHdopmaums 3a npoekta
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(CpepneH) M3Tok | Haxoguwa Mubarras, Umm | CO,

Al-Anbar, Neewat Al-Glahann

CeBepHa Oklahoma Penykuus Ha CO, nocpeacTBom abcopbupaHe B TeyHa cpeda
Awvepuka Shady Point Power Plant;
Weyburn Oilfield [lenoHupaHe B HACKO NPOZYKTUBHW HEPTOHOCHM NNacToBe, ¢ 06em Ha
fenoHvpaHata maca - > 5000 1/geHoH.
New Mexico B obnbokosansraiyy NOAKOHAULMOHHM BLITULLHW NNaToBE
Can Juan Basin
Salt Lake Sity EkcnepumeHTaneH npoekT ¢ xugpopaspus 3a hOpMUpaHe Ha MyKHATUHK 1
BnocrneacTene HarHeTsiBaHe Ha CO,
Utah, Ohio BoJOHOCHM NnacToBe € BUCOKOMMHEPANM3NNIaHN BOAN.
Alabama [lenoHnpaHe BbB BbITIEHOCHK NNAcToBe
New York [enoxupate B 6a3anTos Macus
Adpuka Anxmp, [lenoHupaHe B N3TOLLEHN FA30HOCHU pe3epBoapu
MpoekT Salah
Bnmabk Aby [Jabu HarHeTsiBaHe Ha 3HaUMTENTHO KONMYECTBO ra3oBa CMEC, B KoSTO npeobragasa

13CneLoBaTenckh LeHTbp B LNG;

Eepona MpoekT Sleipner Field CO, oT c1cTEMa ropuHu MHCTanaLuu ce AenoHMpa BbB BOAOHOCHM NacToBe
['a30B0 HaxoaumLe
Hopserus [enoHupaHe Ha ra3ose OT 3aB0j 3a npon3soAcTBo Ha LNG, ¢ nomowiTa Ha 160
Snohvit KM AMMONPOBOAM
Xonangus [lenoHupaHe BbB BOAOHOCHM NacToBe
AHrnmns [enoHupaHe B He(YTOHOCHU pe3epaoapy

Asus AnoHms [lenoHupaHe BbB BOAOHOCHM NNacToBE C U3BECTHU PE3EPBOAPHIN CBOMCTBA
Kutain HarHetsiBaHe Ha CO, 3a nHTEH3UGMKaLMs Ha HepTOOTAABAHETO
Liaoche Qilfield

ABcTpanus ABCTpanuinCki NeTponeH [enonupane Ha CO2 BbB BOBOHOCHM NNAacTOBE OT KOHBEPCUS HA MPUPOZEH ra3

[lenoHupaHe B 3TOLLEHY Fa30HOCHU Pe3epBoapy;

3a rmaeHuTe emutepn B CeB. Bbrrapus morat ga ce
0YepTasT NepcrekTvBi, CBbp3aHH C;

- pe2uOHasIHU, 30HalHU U JIOKaJHU NPUpPOOHU pe3ep-
€oapu, npuebPp3aHU  KbM ycmaHogeHume U
cpasHuUmesnHo dobpe usyveHu naneo3olicku, Me3030LicKu
U Heo30licku 8000HOCHU KOMNJIEKCU;

- MHOXecmeomo oYyepmaHu Om Ceu3MUYHU U COH-
daxxHu pabomu KanaHHU CMpPYKMypu, KOumo no edHa unu
dpy2a npuyuHa ca OUEHEeHU Kamo UKOHOMUYECKU Heu3-
200HU U nopadu mMas3u npuyuHa He ca ebeedeHu 8
paspabomka;

- ebeedeHU e pa3pabomka u u3moweHu HeghmoHoc-
HU U 2a30HOCHU NJIOWU, YUSIMO NOHaMambWHa eKcnioa-
mayusi e oyeHeHa kamo HeeghekmueHa,

- no-zonemu emecmumocmu, (hopmupaHu e pesyn-
mam Ha dobuea Ha con.

Kato umame npeaBua 3HaYUTENHUS ONUT OT U3y4aBaHETO Ha
pe3epBOapHUTE CBOWCTBA Ha Me30-Heo30Mckust paspes B Ces.
Bwbnrapus, npeleHsiBame, Ye CrneuuanucTuTe oT NeTpoduany-
HUSI CEKTOP Ha MpWUNOXHAaTa reornorst y Hac, ca B CbCTOSHUE
Aa npeaocTaBsAT MPUEMIMBA U MKOHOMMYECKM OOOCHOBMMM
PELUEHMS KaKTO 3@ FofeMUTE eMUTepn OT GbnrapckaTa uHayc-
TpUS, Taka U MPU Bb3HWUKBAHE HA Bb3MOXHOCT 3a TpaHcrpa-
HUYeH obMeH.

Kakto nobpe M u3BECTHO, CTeneHTa Ha W3y4yeHOCT Ha
paspe3a Ha KOxHa Bbnrapus OT rmegHa TouKa Ha pasBUTMETO
Ha MPUPOLHW pe3epBoapu € He3aJoBONUTENHA. TOBa NpaBu
WU3KIMIOYUTENHO TPYAHO (DOPMYNMPaHETO Ha CTpaTerus 3a
cekeecTupaHeto Ha CO, OT rnaBHMs emuTep 3a CTpaHaTta —

EHEPIUAHUAT KoMnnekc “Mapuua M3TOK' C HEroBuTe 4YeTupw
TEL,, kouto paboTsSiT HAa MECTHM, HUCKOKAMOPUYHW JUTHWUTHM
BbIIMLWA. EQMHUYHMAT Bpoi coHgaxm 1 mankata UM gbnbo-
UMHA He pasKkpuBaT SICHW NEPCMEKTUBYM 3a YCTONYMBO YynpaBne-
HWe Ha BPERHMTE EMUCMM OT eNTeKTPONPOM3BOLACTBOTO B TO3M
pervoH. B egnH no-ganeyeH nnaH, ako aupektueHo ot EC ce
BbBEJAT APaCTUYHW OrpPaHWYMTENHU W3UCKBAHWS, aBTOPBLT
BWXOQ ONMpaBOaHO WHBECTMPaHe B nepumeTbpa Ha M3TouHo-
POLONCKOTO MOHMXEHME, KbAETO NO NpeaBapUTENHU AaHHM
MOraT [ia Ce O4aKkBaT BMECTBALUM Cpeau Ha ObnbounHa Hag
800 M, B kOMTO Oa Ce AenoHWpaT YCTOMYMBO 3HAYUTEMHM
KONMN4eCTBa BPEOHN eMUCUN.

KPATKA CMPABKA 3A ®IHAHCOBUTE ACIMEKTKM HA
MPOEKTNTE 3A CEKBECTUPAHE HA CO;,

[M0 NpUYMHKM OT pasnnUyeH xapakTep NUNCBAT ANHHU LIEHOBM
MOZENN 3a OCTONHOCTSIBaHe Ha MPOEKTUTE MO AenoHUpaHe Ha
CO2 B reornoxka BMecTBalla cpefa. Ha pasnonoxeHue ca
caMo Hamn-00LLy CBefeHNs, KOUTO covar, Ye LeHaTa Ha KBu ce
OCKbMsBa Hait-marnko ¢ 1.5 ueHta. [loNbhHMTENHO Ce o4akBa
[a ce Hamanu 1 eeKTMBHOCTTa Ha TEXHONMOMMYHUS MPOoLEeC
noHe ¢ 10 %. VHTerpanHata oLeHKa €, Ye CEeKBECTMPaHeTO Ha
eMMcUnTE NO TO3W MeToZ Ce OYakea Aa € B pamkuTe Ha 40-60
US ponapa Ha ToH CO2.

CNEABALLN CTBIMKA
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[MaBHWUTe NPUOPUTETY B PA3BUTMETO HA TEXHOMOTMMTE 3a
cekBecTupaHe Ha CO, morar fja ce 04epTasT OKOMO CreaHuUTe
npobnemu:

- NO-NbJIHO U3ACHABAHE Ha MeXaHW3Ma Ha pa3TBapsaHe
Ha rasoeaTta (pasa B NnacToBu yuam ¢ pasnnyHa uanko-
XMMWUYHA XapaKTepUCTHKa;

- paspaboTBaHe Ha CMMYyNaTMBHW MOZENW W CUCTEMM 3a
MOHWTOPUHI Ha MUrpauusiTa Ha JenoHupaHa rasosa (hasa BbB
BMECTBaLLaTa reonoxka cpeaa;

- paspaboTtBaHe Ha MHCOPMATVBHU U HAZEXOHM LIEHOBM
MOZENM 3a OCTOMHOCTSIBaHE Ha MpPOeKTUTe, C orneg
HaMansiBaHe Ha TsXHaTa LieHa;

- obocHoBaBaHe Ha cTpaTerus, KOsSTO fa CTUMynupa
KpeauTMpaHeTo Ha NPOEKTN 3a CekBeCTupaHe Ha NapHUKOBU
rasose;

- CcbpeicTue 3a u3paboTBaHe Ha 3aKOHOZATENHW HOp-
MU, KOWTO Aa reHepupaT YCTONYMB MHTEPEC Ha (HMHAHCOBUTE
WHCTUTYLMM W EHEPrUNHUTE KOMMaHWM, KOUTO MHBECTUpAT B
[EHOCTY Mo ona3BaHe Ha Knumarta.

Mpenopvyaxa 3a nybnukysaHe om
kamedpa ‘Teonoeus u npoyyeaHe Ha nonesHu uskonaemu”, [T1O
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3AKNMIOYEHNE

BbamoxHOCTTa Ha ynaesHe W AenoHupaHe Ha CO2 B
€CTECTBEHM PE3EPBOAPN Ha rEONOXKOTO MPOCTPAHCTBO Ce
OLieHsIBa KaTO M3KMIOYMTENHW MepeneKTMBHA W OcurypsBalya
AbnroTpaeH edekt. Bucokata CTeneH Ha W3y4yeHOCT Ha
paspesa Ha Ces. bwnrapus e GnaronpusiTHa npeanocTaska 3a
pasrpbluaHe Ha AeNHOCTW He CaMO 3a AENOHWUPaHe Ha emMuUcum
oT Gbnrapckata MHLycTpuanHa cdepa, HO M 3a M3BbLPLUBAHE
Ha TpaHcrpaHuyeH obemeH, koeTo ce ovakBa fda Obae
obuyaitHa npakTuka noHe 3a cTpanuTe oT EC, no nogobue Ha
Bb3MOXHOCTUTE 3a rapaHTUpaHe Ha 3abIKUTENHU 3anacu oT
HedhT 1 HedhTONPOAYKTH.

EcTecTBeHO € BCekM JOMbAHUTENEH (DMHAHCOB TOBap fa ce
Bb3NpUeMe KpaiHO KPUTUYHO OT eHepruiiHUTE KOMMaHuu, HO
OYeBMOHUTE TEXKW nocneguun OT UIMEHEeHMEeTO Ha Knumata
Ca MOLUHO [ABWXeLla Cuna 3a pegyuupaHe Ha emucuute ot
MapHUKOBM rasose.
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PRINCIPLES AND POTENTIAL FOR SEQUESTRATION OF CO; IN GEOLOGICAL
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E-mail: JMJordanov@nt52.parliament.bg

ABSTRACT

Nowadays, there is a consideration that anomalous accumulation of greenhouse gases in the atmosphere is caused b the anthropogenic activity of mankind. The CO,
represent the major technogeneous emission and it is believed to be holding the decisive role in formation of greenhouse effect. The present contribution is focused
on the issue of CO, deposition in appropriate geological structures.

In compliance to the Minutes of Kyoto, Bulgaria has undertaken the responsibility to reduce emissions of greenhouse gasses with 8 % in comparison to 1988 r. and
for the years 2008-2012 they should not exceed 92.261 MT/per year of CO, equivalent.

The option for significant reduction of emissions by catching and deposition of CO, within natural hosting medium are estimated as the most prospecting approach. It
is practiced in two major versions: deposition in the deep water of the world ocean; deposition in natural geological reservoirs. The second version most often consists
in deposition of mined out coal deposits; exhausted oil deposits, deeply deposited aquifers, non-economical gas localizations, water traps, oil-bearing layers of slight
permeability, etc.

Based on the experience of studying the reservoir properties of Mesozoic and Neozoic section in North Bulgaria, it may be estimated that professionals from the
petrophysical sector of applied geology are able to deliver acceptable and economically advisable decisions for significant emitters of Bulgarian industry and
transboundary exchange, as well.

INTRODUCTION warming potential - GWP compared to the basic greenhouse

gas - CO,. The GWP index shows the cumulative increase of

The objective of the present work is focussing the attention greenhouse potential for a unit mass of any particular gas,
on the role of greenhouse gases and in particular on the issue compared to the greenhouse effect of the basic gas. The index
of CO, deposition into appropriate geological structures. That shows not only the link to basic gas, but also allows a
idea is comparatively new in world practice and it has not been prediction in inverse direction, i.e. in case of reduction of CO,
a subject of detailed study yet in Bulgarian specialized what is the equivalent that may be expected for the other
literature. Emphasizing the above topic, the author believes greenhouse gases (table 1). A large scope of information is
that new opportunities will open for Bulgarian geologists and collected, according to that scheme, and its balance witnesses
engineers and together with professional from the energy the decisive role of anthropogenic activity of mankind on the
sector they will be able to suggest a platform for global climate change. Based on the above analyses,
implementation of activities for reducing CO, emissions in the numerous international forums alarm about the need of
atmosphere. At present Bulgarian enterprises emit greenhouse international agreements on issues of climate. As a result of
gasses below the critical boundary of accepted responsibilities, those efforts the UN General Assembly established an
however, standards are expected to become stricter in the Intergovernmental Panel on Climate Change-IPCC in 1990
nearest future and therefore the topic will become debatable. with the general goal of developing a Framework Convention

on Climate changes — FCCC. It was approved on May 9" 1992
in the UN Centre in New York. It is approved by 154 countries

GENERAL INFORMATION ABOUT HARMFUL EMISSIONS in June 1992 in Rio de Janeiro, including the countries of the
AND THEIR ROLE FOR CLIMATE CHANGE European Union. A top body of the Convention is the
Conference of the countries, which holds its first meeting in
Nowadays, it is considered that anomalous accumulation of 1995 in Berlin, then in 1996 in Geneva and in December 1997
greenhouse gases in the atmosphere is caused by the anthro- in Kyoto. In fact, the principal document, known to the world
pogenic activity of mankind and, in particular, by the industrial society as the Minutes of Kyoto was approved at the last
revolution, which originated at the end of the 17 century. The meeting. Formally, the 39 National Assembly of the Republic of
major technogeneous emission consists of CO, which is Bulgaria ratifies the Minutes on 17" July 2002 and thus take
believed to play a decisive role in the formation of greenhouse the responsibility to reduce emissions of greenhouse gases for
effect. the period of years 2008-2012 with 8 % in comparison to the

basic year of 1988.

Series of models (emission scenarios for estimation of

greenhouse effect) are developed to solve the issue, and the According to Annex A of the Minutes, the greenhouse gases
main working scheme for prediction and management of comprise carbon dioxide (CO,), methane (CH,), fluor-
emissions of greenhouse gases is derived. That scheme is hydrocarbons (HFCs), per-fluor-carbons (PFCs), sulfur hexa-

based on the individual warming effect, the index Greenhouse fluoride (SF) (table1).

Table 1. Predicted values for CO, generation from Bulgarian industry for the period up to 2015, equaled to CO2 equivalent (MT/year)
and a reserve quotation according to the limit of the Minutes of Kyoto (according to data of Ministry of Environment and Waters, the
quotation of the Minutes of Kyoto represents 92. 261 MT/year

Total emissions of CO2 equivalent (MT/year)

General scenario Sub-scenario with reduced Sub-scenario with incrased export
Year export
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Mass Reserve Mass Reserve Mass Reserve according to
Emissions according to Emissions according to Emissions Minutes of Kyoto
Minutes of Kyoto Minutes of Kyoto

1998 57.4 57,4 57,4

2005 63.2 57,1 68,3

2010 73.4 67,0 79,9

2015 77.9 73,4 85,2

2008-2012 72.9 18,7 66,6 25,66 78,5 13,79
(average)

Brief information about emissions of greenhouse gases from economic
medium in Bulgaria.

According to the Minutes of Kyoto, Bulgaria is responsible to
reduce emissions of greenhouse gases with 8 % in comparison
to year 1988, approved as a basic year. The level of emissions
for the basic year is recorded as 100.28 MT/year emissions,
transformed into equivalent of CO, Reduced with 8 %
emissions for the period of years 2008-2012 should not exceed
92.261 MT/year CO, equivalent, which is the limit of
responsibilities, accepted by the country.

The Ministry of Environment and Waters as well as the
Ministry of Energy and Energy Resources, with the aim of
monitoring and control of emissions, developed structural
models with a number of scenarios, which predict the level of
emissions not only for the monitored period of time but even
after it (table 2). In general, results obtained for the period of
time, considered within Bulgarian responsibilities, show that
economic media in the coutry is still below the critical values,
however in future periods of stricter limitations, emissions
reach the critical level, which requires in time activities. If
intentions of the Government take place and Bulgaria is
positioned as an energy center on the Balkans and sustainable
power production is achieved with the cease of energy blocks
of the “Kozloduy” power plant, emissions of thermal power
plants will increase significantly reaching the critical 90
MT/year. Concurently to responsibilities of the Kyoto mitutes,
Bulgaria is expecting to become a part in a number of
Directives of the European Union and in particular the 2001/
80/EC Directive for large combustion installations, where
requirements are rather high. In that sense discussing and
managing the emissions is an issue of strategic planning.

PRINCIPLES FOR SEQUESTRATION OF CO,

Activities in two directions are possible:

- reducing the emissions of greenhouse gases in the
atmosphere;

- increasing the options for absorption of emission
(refers to absorption by aqueous masses, absorption by
biosphere efc).

Subject of the present study is the options for reducing of
emissions of greenhouse gases in the atmosphere, in
particular, opportunities for reduction of CO,.

Principle directions for reducing CO, emissions in the
atmosphere

Approximately one third (35%) of CO, emissions come from
power plants on fossil fuel and nearly the same quantity (39%)

is emitted by numerous industrial installations (refineries,
cement plants, steel industry). Share of transportation sector is
estimated as 21 % and insignificant share (5 %) is occupied by
other sources (fig. 1). Power production and some other
industries are referred as industries with controllable and
effective reduction of emissions. However, transportation
sector and households are not believed to experience
noticeable results in emission reduction for well-known
reasons. In that aspect, three major principles for reduction of
emission from the two large groups of emitters may be defined:

- pure technological decisions;

- reduction of emissions by capturing and deposition of
CO; in purposefully constructed containers for short-time
storage and subsequent technological processing, on the
principle of technological deciisons of the reaction of
Fischer-Tropsch, commonly applied by the “Sasol” in the
Republic of South Africa.

- reduction of emissions by capturing and deposition of
CO; in natural hosting medium with a large capacity and
long-term reliability against migration of deposited gas.

U3TouHMum Ha CO2 321995 .
Sources of CO2 in 1995
(IEA World Energy Outlook, 1998)

@ VHoycTpus,
[AOMaKMHC
TBa 1 Ap.
Industry,
householders
, etc;
39%

O pyru
Others;
5%

O Enektponpo

Figure 1. Sources of CO,

There are numerous approaches for pure technological
reduction of CO, from both major sources, for example
improving the technological parameters of combusting
installations, transformation from one fuel to another one efc.
Estimations show that those measures do not correspond to a
large potential for reduction needed to comply the
requirements of the Kyoto minutes. Similar is the estimation for
container storage. For that reason, other decisions are needed,
one of them being the capturing and long-term deposition of
CO2 into appropriate natural hosting medium. Recently
acquired practical results showed that the above method is
extremely prosperous. .Furthermore, that approach does not
require radical changes in the infrastructure of delivery of
energy sources.

Table 2. Some important projects for capturing and deposition of CO,in projects all over the world

[ Continent Geographic affiliation

| Brief information about the project
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North America | Oklahoma Reduction of CO, by absorption in liquid medium
Shady Point Power Plant;
Weyburn Qilfield Depositing in low productive oil-bearing layers, volume of deposited mass - >
5000 MT/day
New Mexico In deeply occurring non-economical coal seams
Can Juan Basin
Salt Lake Sity Experimental project of formation of fractures and subsequent injection of CO,
Utah, Ohio Aquifers with a high level of total dissolved solids.
Alabama Deposition in coal seams
New York Deposition in basalt massif
Africa Algeria, Deposition in exhausted gas reservoirs
Salah project
Middle East Abu Dabi Injecting significant quantity of gas mixture, where the CO, is prevailing
Deposits Mubarras, Umm Al-
Anbar, Neewat Al-Glahann
Europe Project Sleipner Field CO, from a system of heating installations is deposited in the aquifers
Gas field
Norway Depositing the gas from a plant for production of LNG by means of 160 km
Snohvit ducts
The Netherlands Depositing in aquifers
United Kingdom Depositing in oil-bearing reservoirs
Asia Japan Depositing in aquifers of known reservoir properties
China Injection of CO, for intensifying the oil liberation
Liaoche Qilfield
Australia Australian Petroleum Depositing of CO2 in aquifers from convection of natural gas into LNG;
Research Centre Depositing in exhausted gas reservoirs

PRINCIPLES OPTIONS FOR REDUCING THE EMISSIONS
BY DEPOSITION IN NATURAL HOSTING MEDIUM

Experience of compulsory introduction of CO, in the oil
deposits and results from the efforts of the International Energy
Agency (IEA), as well as efforts of private energy companies,
forced to invest in reduction of greenhouse emissions revealed
that principle efforts in that direction need to be focussed as
follows:

- options for deposition in the deep sea of the world
ocean;

- options for deposition in natural reservoirs of the
geological medium (fig. 2);

Deep waters of the oceans are estimated as very prosperous
for deposition mainly due to the expected lower levels of
investments and lower exploitation cost. Large potential of
World Ocean is also an important advantage. Furthermore, it is
well known that within the World Ocean there is a continuous
and equalized process of CO, absorption by the atmosphere
without certain knowledge about the thermal-barometric and
physical-chemical behavior of deep-sea ocean waters in case
of compulsory injection of CO2. That means that initial
obstacles before the practical application of that opportunity
are still not overcome.

As it is well-known, CO2 was injected into oil-deposits for
increase of oil liberation. Recently, number of experiments was
carried out and interesting results were obtained for the
deposition of CO, in reservoir rocks, saturated with mineral
waters. That gave an additional advance and today a number
of projects on other modifications of geological reservoir
deposition are developed and financed. In that case processes

of interaction and behavior of the rock-fluid system are
described with higher reliability. In practice, the following main
directions are considered for deposition of CO2 in geological
hosting medium (fig. 2):

- mined out coal deposits;

- mined out or exhausted oil deposits;

- deeply occurring aquifers;

- non-economical gas localizations;

- water-bearing trap structures;

- oil-saturated layers of slight permeability;

- efc. .

MoAKOHANLMOHHK
BLrauwHu

[ v o
Coal Beds

Figure 2. Storage Options for CO2

Information about important projects from the international
practice for deposition of CO, in the geological hosting medium
is shown in table 3 to support the author’s opinion. Worldwide
distribution of that activity and positive consideration of energy
companies give a reason that underground deposition has its
own future, including its future in Bulgarian economy.
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POTENTIAL OF BULGARIA FOR UNDERGROUND
SEQUESTRATION OF CO,

Matters of regions and dimensioning of noxious emissions
from industrial enterprises in Bulgaria are an object of precise
investigations that may be found in specialized bibliography. At
that preliminary stage we will discuss only some important
zones from a point of view of CO, emissions. Those are:

- coal mining and power production plants “Maritsa-East’
and “Bobov dol”;

- industrial area near Devnya, including the “Varna” power
plant”;

- industrial areas of Sofia and, firstly, district heating plants;

- metallurgical plant of “Kremikovtsi”;

- industrial area near Rouse and, firstly, “Rouse” power
plant;

- cement-producing plants;

- others.

Perspectives for the major emitters in North Bulgaria may be
outlined as referred to the following:

- regional, zonal- and local natural reservoirs, affiliated
to established and comparatively well studied Paleozoic,
Mesozoic and Neozoic aquifers;

- the numerous trap structures, outlines by seismic and
borehole exploration, but considered for a certain reason
as non-economical and therefore not-involved into
development;

- mined out and exhausted oil-bearing and gaseous
areas, the further exploitation of which is estimated as
economically non-effective;

- larger structures, formed as a result of salt excavation.

One may consider that due to broad experience from
exploration of reservoir properties of the Mesozoic and
Neozoic section in North Bulgaria, professionals from the
petrophysical sector of applied geology are able to provide
acceptable and economically reasoned decisions for both
significant emitters of Bulgarian industry and trans-boundary
exchange, as well.

As It is well-known, geological cross-section in South
Bulgaria has not been explored to a satisfactorily extent from a
point of view of natural reservoirs. That makes the formulation
of a strategy for sequestration of CO, from the main emitter in
the country — the power production site of “Maritsa-East” with
its four power plants, where local, low quality lignite coal are
burned, extremely difficult. Limited number of boreholes and
their low depth do not reveal the perspectives for sustainable
control of noxious emissions from power production in that
region. For periods of later future, if directives of the EU
introduce much more strict restrictions, the author believes that
there are reasoned opportunities for investing in exploraion
within the perimeter of the Eastern Rhodopes depression.
Preliminary data for that region show that at a depth below 800

10

m significant quantities of noxious emissions may be deposited
in a sustainable way.

BRIEF INFORMATION ON FINANCIAL ASPECTS OF
PROJECTS FOR SEQUESTRATION OF CO;

For reasons of different kind there are no unified cost models
for estimating the projects for deposition of CO, in the
geological hosting medium. Only, general information is
available, which reveals that cost of kWh will become higher
with 1.5 cents. Additionally, the efficiency of technological
process will be reduced with at least 10 %. The integral
estimations show that sequestration of emissions will cost
within 40-60 US dollars for ton of CO..

NEXT STEPS

The following matters are considered as the main priorities in
development of technologies for sequestration of CO, :

- more complete investigation of the mechanism of
dissolving of gases in the layer fluids of different physical-
chemical characteristic;

- development of simulation models and systems for
monitoring the migration of deposited gaseous material into the
hosting geological medium;

- development of information and reliable cost models with
the aim of developing cost-efficient projects;

- reasoning a strategy, which will stimulate the crediting of
projects for sequestration of greenhouse gases;

- assistance in the development of regulating norms that will
generate sustainable interest within financial institutions and
energy companies, which invest in activities of climate
protection.

CONCLUSION

The option for capturing and depositing of CO2 in natural
reservoirs of the geological medium is estimated as extremely
prosperous and beneficial. The high rate of exploration of the
geologic section in North Bulgaria is a precondition in favor of
development of activities not only for depositing emissions
from Bulgarian industry but also for trans-boundary exchange.
That is expected to be normal practice, at least for the
countries of the EU, similarly to the opportunity for
guaranteeing obligatory reserves of oil and oil products.

It is evident that each financial loading will be critically
accepted by energy companies, however severe
consequences of climate change are the moving force for
reduction of greenhouse gas emissions.
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