Jucunniaunna «PanuoHanbHoe NCMO0JIb30BaHUE MUHEPAJILHBIX PeCypPCOB»
nast marucrpanto OII 7M07203 "I'opnoe aeso"

Jleknus 9. JDHepro3ppeKTUBHOCTL M COKpAllleHHe YIJIEePOAHOro cJiela B
TOPHOM JieJjie

Heab JeKuMU: U3yYUTh METObI CHHXKEHUSI SHEPrOoNnOTPEOICHUS U TAPHUKOBBIX
BBIOPOCOB MpU MPOU3BOACTBE MUHEPAIHHOTO CHIPbSI.

Il1an Jeknum:

1. Crpykrypa AHEPronoTPeOICHUS: npoOiieHue, U3MEJIbYCHUE,
TPAHCTIOPTUPOBKA, BOJOOTIIHB.
2. CoBpeMeHHBIE DJHEprocOeperarue TEeXHOJOTHH (BBICOKOBOJIbTHAS

AEKTPOUMITYJIbCHASI JIC3WHTETPAIlsi, BEPTUKAIBHBIE MENBHUIIBI, PEKyTEePAITHsI
Tera).

3. Bo300HOBIIsIEMbIE UCTOYHUKH HEPTUU JIJ1s1 TOpHBIX npeanpusituid (COC,
BOC Ha oTBanax kapbepos).

4. VYrhpaBnenve BbIOpOocaMHM MeTaHa TpU  yrienoobue  (aerasarus,
YTUIM3ALUsl METaHA).

5. VYTriepoaHbIii HAJOT U YIJIEPOJHBIE €AUHULIBI: BIUSHUE HA SKOHOMHKY
TOPHBIX TIPOEKTOB.

6. [Tpumepsr: nepexon pyaHukoB BHP Ha «3en€nyr0» 3HEPTHUIO, IPOEKTHI 110

ynaBiuBaHuio CO2 B XBOCTOXPAHUIIUIIAX.

l'opHogoObIBatoIasi MPOMBIIIIEHHOCTh SIBJISIETCS OJIHUM W3 KPYHHEHITUX
norpeouteneit sHeprun B Mwupe. [lpomecchl  npoOiieHUs, U3MENbUCHUS,
TPAHCIIOPTUPOBKHU U BOJIOOTJIMBA TPEOYIOT 3HAYUTENbHBIX 3aTPaAT JIEKTPOIHEPTUU U
teria. OJHOBPEMEHHO TOPHOE JI€JI0 T€HEPUPYET 3HAYUTEIbHbBIE 00BEMBI TAPHUKOBBIX
ra3oB, BKJIIOYasl KaK MpsiIMble BHIOPOCHI (OT CXKUTAHUS TOIUIMBA, JeTa3allid METaHa),
TaK U KOCBEHHbIE (OT MOTpeOJieHUs! ANEeKTpodHepruu). B ycnoBusix riobaibHOrO
JHEpromepexofa M YXKECTOYEHUS  KIMMATUYECKOM  MOJUTUKH,  BOIPOCHI
SHEpProdPGEeKTUBHOCTH U  JCKapOOHU3AIMU CTAHOBATCS KPUTHUYECKUMH ISt
KOHKYPEHTOCTIOCOOHOCTU U YCTOMYMBOCTU FOPHBIX MIPEATPUITUH.

1. Ctpykrypa 3Hepronorped/jieHusi HA TOPHbIX NPeANPUSITUAX

DHepronoTpeOieHne Ha TOPHBIX MPEANPUSTUSIX PACHPEACISIETCS MEXKIY
HECKOJIbKUMH OCHOBHBIMH TEXHOJOTHUYECKUMH TMPOIECCAMU, KaXIbIi M3 KOTOPBIX
HMMEET CBOIO CrelM(UKY U MOTSHIMAN JJIs MOBBIICHUS Y3HEPTOA(DPEKTUBHOCTH.

1.1. Ipo0Jienue u usmMeb4eHue

[Iponecchl npoOneHUsT U U3MENbUCHHS SABIISIIOTCS HaubOojee SHEProéMKUMU B
TEXHOJIOTUYECKON IeMoYKe NepepaboTKu MHHEPAIbHOTO Chiphbs. MccnempoBaHus
MOKA3bIBAIOT, UTO APOOJICHUE U U3MENIbUeHHUE pyanl notpednstor 10 50-70% Bcei



ANEKTPOIHEPTUM Ha oboratutenbHOM (pabpuke. DHepro3aTpaThl HA H3MEIbUYCHUE
3aBUCAT OT MHOTUX (PaKTOPOB: TBEPJIOCTU U XPYHKOCTU OPOJ, KPYITHOCTH UCXOTHOTO
Marepuala, TpeOyeMoi TOHKOCTH ITOMOJIa U TUIIA UCII0JIb3YEMOT'0 000PYI0OBAHUS.

OcHoBHBIE  (PaKTOpBI, ONPENECSAIONINE JIHEPrOEMKOCTh  APOOJEHUS U
U3MEIbYCHUS:

o OU3UKO-MEXaHUUECKHUE CBOMCTBA mMOpOj (IIPOYHOCTh, TPEUIMHOBATOCTb,
aOpa3uBHOCTH).

o KpynHocts nutanus u tpedyemas KpymHOCTh IPOIYKTA.

o Tun 1poOUIIBHOTO U U3MENBUYUTEIHLHOTO 000Dy 0BaHUS.

o Cxema U CTaIuMHOCTH TpOoLIeCCa.

CHmkeHue »SHeproszarpar Ha ATUX OJTamax SBISETCS NPUOPUTETHBIM
HaIpaBJICHUEM MOBBIIIEHUS SHEProd((HEKTUBHOCTH TOPHOTO MPOU3BOJICTBA.

1.2. TpancnopTupoBKa

TpancnopTuUpoBKa FOPHOU MAaCChl U PYJIbl TAK:KE€ BHOCUT 3HAUUTENIHHBIN BKIIA]l B
oOmee »sHepromotrpedieHue. Ha  OTKPBITBIX TOpPHBIX pabOTaXx OCHOBHBIMHU
MOTPEOUTENSIMUA PHEPTUU SIBIISIIOTCS KapbepHbIE CaMOCBAJIBI (JIU3EIbHOE TOILIUBO),
KOHBEHEpHbIE JHMHUU (IJEKTPOIHEPTHS]) M KEJIE3HOJOPOXKHBIM TpaHcropT. Ha
MOA3EMHBIX PYJIHHMKAaX K HUM JI00ABISIOTCSA MOABEMHBIE YCTAHOBKH, CKUIIOBBIE U
KJIETEBBIE MOBEMBI, a TAKKE JIOKOMOTHBHASI OTKATKA.

DOHeprodhPeKTUBHOCTH TPAHCIIOPTA OMPEIEACTCS:

« PaccTostHueM TpaHCIOPTUPOBKH.

 YTJI0M HakJIOHA Tpacc (11 KOHBEHEPOB).

o ['py30M01bEMHOCTHIO U TEXHUYECKUM COCTOSIHUEM TPAHCIIOPTHBIX CPEICTB.

o CxeMOW TPAaHCIIOPTHBIX KOMMYHUKALIHH.

1.3. Bonoot.iuB 1 BogocHaOKeHUe

BonooTnuB sBisieTcss oJHUM K3 HauOoJiee HHEPro3aTpaTHBIX MPOIECCOB Ha
MOA3EMHBIX pyJHUKAaX, OCOOEHHO MpHU 00bII0N TiyouHe pa3padbotku. [loabéM Boabl
¢ OOJIBIIMNX TIIYOUH TpeOyeT 3HAUUTEIbHBIX 3aTPAT JIEKTPOIHEPTUU, TPUUEM C POCTOM
rIIyOMHBI 3TH 3aTPaThl BO3PACTAIOT HETUHEWHO.

DHepro3arparsbl Ha BOJOOTIIUB ONPEIESIOTCS:

o O0BEMOM OTKAYMBAEMOU BO/IBI.

o ['myOuHOM nogbéma.

o KITT HacocHOTO 000pYAOBaHUS.

o ['uapaBanyeckum conpoTUBICHUEM TPYOOIIPOBOIOB.

o Cxemoil BOJI0OT/IMBA (CTyIEHYaTast MK OJHOCTYTIeHYaTas).

Kpome Toro, Ha sHepronoTpeOIeHUE BIMSIIOT CUCTEMbI BEHTUJISALIMM, CKATOTO
BO3/IyXa U OCBEILEHHUs, XOTS UX J0JIA B 00IIeM dHeprodaiance, Kak MpaBuilo, HIXKE.

2. CoBpeMeHHBbIE JHeprocoéeperame TeXH0JI0ruu

2.1. BbICOKOBOJIbTHAS 3JIEKTPOUMITYJILCHAS Ie3MHTErPalus

BricokoBonibTHast snektpouMmyiibeHas Aesunterpanus (High-Voltage Pulse
Fragmentation, HVPF) sBusercs oaHol w3 Haubolee MEPCIEKTUBHBIX



sHeprocOeperarImx TEXHOJIOTUH, albTEPHATUBHOM TPAIUIIUOHHOMY
MEXaHUUECKOMY JPOOJICHUIO U U3METBbUYEHUIO.

[IpuHuun percTBuss: BBICOKOBOJIBTHBIE 3JEKTPUUECKUE HMITYJIbChl CO3JAI0T
IJIA3MEHHBINA  pa3psii BHYTPU TMOPOJbI, KOTOPBIM T€HEPUPYET YJapHBIE BOJIHBI,
MPUBOJIAIIKME K Pa3pyLICHUI0 MaTepuania MPEUMYIIECTBEHHO MO TpaHUIaM 3EpeH
MUHEPAJIOB (CETEKTUBHOE pa3pylIeHUE).

[IpeumyiiiecTBa TEXHOJIOTUU:

o CyllleCTBEHHO MEHbIIIEe YHEPTroNOTPeOICHUE M0 CPABHEHUIO ¢ MEXaHUUYECKUM
TPOOJICHUEM.

o CelIeKTUBHOE pa3pyllIeHHe — MO3BOJIET BHICBOOOXKIATh MUHEpAJIbHBIE 3EpHA
0e3 nepen3MeNnbueHuUsl, UTO MOBBIIAET 3 (PEKTUBHOCTH MOCIEAYIONIEr0 000TalleHHUS.
e DHeprodHPEeKTUBHOCTH PACTET C YBEIUUYEHUEM HEOTHOPOAHOCTH MOPOIBI.

o YBeNHMueHHE pazmepa dIEKTPO0B HOBBIIMIAET 3HPEKTUBHOCTH TPeoOpa3oBaHus
sHepruu ¢ 40,82% 1o 53,06%.

Texnomoruss HVPF B mociiegane ropl akTHUBHO Pa3BUBAETCA U paCCMATPUBAETCS
KaKk TIEPCIEKTUBHAS aJbTepHATUBA TPAJUIMOHHBIM MeETOAaM JApOoOJeHUs U
U3MEIbYCHUS.

2.2. BepTukajibHble MeJbHHUIbI

Beprukansusie menbHUIB (Vertimill, VRM — Vertical Roller Mills) aBasitorcs
BBICOKOA(D(EKTUBHBIM O00OPYJIOBAHUEM J1JISI TOHKOTO U CBEPXTOHKOTO M3MEJIbUCHMUS,
KOTOpO€ OO0EeCMeunBaeT 3HAYUTEIbHYI0 SKOHOMHIO SHEPrUd IO CPABHEHHUIO C
TPAIUIIUOHHBIMHU IIAPOBBIMU MEJIbHUIIAMH.

KiroueBbie mpenMyIiecTBa BEpTUKAIBHBIX MEJIbHHUII;

e DOKkOHOMUSA 3Hepruu nocturaetr 35-50% 1o CpaBHEHUIO C TOPU3OHTATbHBIMU
IaPOBBIMU MEJTBHUIIAMHU.

e DKOHOMUS MeToMMX Tea 10 35%.

e bonee BbicOKast A(DPEKTUBHOCTL U3MENBUYEHUSI 3a CUET YHOPSAOUYEHHOTO
JBMKEHUS MEITIOIIEU CPEIbI.

« Bo3aMoxHOCTB paboThl ¢ mutanuem A0 20 MKM U HUXKE.

o [lTupoxkuit quana3zoH ycraHoBIeHHON MomHOCTH — OT 11 kBT 10 1500 kBrT.

BeptukanbHble MENBHUIBI YK€ TOJYyYWJIM TPU3HAHUE Kak HauOosee
sHeprodPpdekTuBHOE 000pYAOBAHUE ISl U3MEJIbUEHUSI B TOPHOM IPOMBIIIJIEHHOCTH.
CoBpeMmeHHbIE pa3paOOTKH, TaKHE€ KAK CyXUE€ BEPTHKAJbHbIC BAJIKOBBIC MEIbHUIIBI
(VRM), no3BOJISIIOT 3HAYUTENBHO CHU3UTh SHEProNoTpeOIeHUEe Ha OJHOM U3 CaMbIX
AHEPro€MKHX ATAIOB MEePepadOTKH.

2.3. Pexynepauus temnsa

Pexynepanus Teria Mmo3BOJISIET MCIOJIb30BaTh TEIUIOBYIO DHEPTUI0, KOTOpas B
MIPOTUBHOM ClTydae TepsieTcsi B arMocdepy Wi cOpachiBaeTcs C BOAOM.

OcCHOBHbBIE HCTOYHUKU TEIUJIa JAJIsl peKyNepaluy Ha TOPHBIX TPEANPUITUSX:

o [[laxTHBIE BOJBI - MOTYT UCTIOIB30BATHCS JJIs1 OTOILJICHUSI IPOU3BOJICTBEHHBIX U
OBITOBBIX TMOMEIICHUN, a TakXke [JIs MNpeABapUTEIbLHOTO TOJOrpeBa BO3JyXa B
CUCTEMAaX BEHTWJISILUU. 3aKPBIThIE T'€OTEPMalibHbIE CUCTEMbl Ha OCHOBE CKBAXKUH
MOTYT 00€ecreuynBaTh CTa0OMIBHYIO MI0J1aYy TEIa.



o Terio BBIXJIOMHBIX TA30B Ia30MOPIIHEBBIX JIEKTPOCTAHIIUMN, pabOTAIOMIUX HA
IaXTHOM METaHe.

o BeHTunsIMOHHBIE  BBIOPOCHI - TEIJIO OTPA0OTAHHOTO BO3JlyXa MOXKET
yJIaBIUBATHCS U UCIIOJIB30BATHCA JIJISl TOAOTPEBA CBEKETO BO3AyXa B 3MMHHUI MIEPHUO/I.

o OTX0ps1IME Ta3bl U ABIMOBBIC Ta3bl METAJUTYPTHUECKUX U 00KUTOBBIX TIEUEH.

Hcnonw3oBanue opranumyeckoro mukiaa Penkuna (ORC) mms mpeoOpasoBaHus
HU3KOMOTEHIIMAIIBHOTO TeIla B JJIEKTPOIHEPTHUIO TMO3BOJSET MOBBICUTH OONIYIO
3 PexkTUBHOCT, BBIpaOOTKM »HHepruu Ha 3,26%. B ycioBusix pocta IieH Ha
SHEPrOHOCUTENIM U YKECTOUECHHSI IKOJOTUUECKUX TpeOOBaHUM, peKymneparus Tera
CTAHOBUTCSI Ba)KHBIM HAMPABJICHUEM IMOBBIIICHUS YHEPTOI(PPEKTUBHOCTU TOPHOTO
MIPOU3BOJICTBA.

3. Bo3o0HOB/IsieMble HCTOYHUKH JHEPTUH JJISl TOPHBIX MPeANPUATHIH

['opHble npeanpusaTusi, 0COOCHHO PACHOJIOKEHHBIE B YIAIEHHBIX palioHax, BCE
Yale paccMaTpUBAIOT BO3MOYKHOCTh HCIIOJIb30BAaHUS BO30OHOBIISIEMBIX MCTOUYHHUKOB
sHeprun (BUD) nnst cHuxkeHust 3aTpaT Ha SHEProcHaOKEHUE U COKpalleHUus
YIJIEPOJHOTO CEAA.

3.1. Coaneunsble iekTpocTanuuu (CIC)

Pa3zmenienne coMHEUHBIX NAHENIEN HA TEPPUTOPUH TOPHBIX MPEANPUITAN UMEET
PSAI IPEUMYIIECTB:

o Ucnonb3oBaHne HApYUIEHHBIX 3€Me€Nlb — OTBaJbl U XBOCTOXPAHWIIMILA MOTYT
OBbITh HCMONB30BaHbl 1Jsi paszMemienuss COC, 4To NO3BOJSAET peliaTh 3aJadyu
PEKYJIbTUBALMU U T€HEPALIUU SHEPTUU OJHOBPEMEHHO.

o CHIKEeHUME 3aTpaT Ha ANEKTPO3HEPTHI0 — COC MO3BOJSAIOT COKPATUTH 3aKyIIKU
AIEKTPOIHEPTUH U3 BHEITHUX CETEH.

o CHIDKEHHE YIJIEPOJHOIO CJeAa — 3aMElleHHE TPAAUIMOHHONW T'€HEepalHuH
BO300HOBIISIEMOM YHEPTUEH.

UccnenoBanus mokasplBalOT, YTO UCMHOJIb30BAHUE MOTEHIIMANA AIbTEPHATUBHBIX
HMCTOYHUKOB APHEPIUU B YCIOBUSIX KapbepOB M OTBAJIOB MOXET JIaTh CYIIECTBEHHBIN
sKOHOMHUYECKU d3PdekT - 10 47,3 MiH pyO. B TO/I.

3.2. Berpoauaexkrpocranuuu (BIC)

BerposHepreTuka Tak:ke HAXOJUT NPUMEHEHUE HA TOPHBIX NPEANPUSITUSIX:

« Ha kapbepax u otBasiax GopMUPYIOTCS YCIOBHS [IJI1 KOHLIEHTPAIIMU BETPOBOM
SHEPIUH.

« Berporeneparopbsl MOryT yCTaHaBIMBAaThHCS HA OOpPTaxX KapbepoB U Ha OTBAJIAX.

o KomOunuposanue COC u BOC ¢ THIpOAKKYMYIHMPYIOIIUMU CHCTEMaMH
MO3BOJISIET 00eCTIeUnTh 00Jee CTaOMUILHOE HYHEPTOCHAOKEHUE.

OddexTuBHOCTh HcHONBb30BaHUsI BUD Ha TropHBIX NpeanmpusiTusx Tpedyer
Hay4YHO-METOIMYECKOr0 OOOCHOBaHUSl MAapaMETPOB pa3MelleHUus OOOpyJOBaHUS C
y4€TOM HaIlpaBJIEHUS U CKOPOCTHU BETPA, a TAKXKE pelbeda MECTHOCTH.

3.3. Uurerpauus BUJ B 3Heprocucremy

BakHbIM acrieKTOM SIBJISIETCS UHTETPaLKs BO30OHOBIISIEMON Ir'eHEepallvy B O0IIYIO
CUCTEMY dHeprocHadxeHus ropHoro npeanpustus. Kpurepuem s3gpdhexkTuBHOCTH TTPU



000CHOBAaHMHU TIapaMETPOB KaphbepoB U OTBAJIOB SBISETCS MaKCHMalbHOE
HCTOJIb30BaHNE MOTEHIIHAIA AIbTEPHATHUBHBIX MCTOYHHKOB DHEPTHHU TPU 3aJaHHOU
pPEeHTa0EeILHOCTH TOPHBIX PadoT.

4. YnpasJjieHue BbIOpOCAMH METaHA MPH yrJieao0brye

MertaH, BBIIENAIONIMNCA MpPU J00bIYE YT, SBISETCS OJHUM U3 Hauboiee
3HAYUTEJIbHBIX HCTOYHUKOB IMAPHUKOBBIX Ta30B B TOPHOW MPOMBIIIJIEHHOCTH.
OnHOBpEMEHHO OH MpPEACTaBisieT COOOM LIEHHBIM SHEPropecypc, KOTOPHIA MOMKET
OBITh MCIIOJIB30BAH JIJIsl BHIPAOOTKU TETUIOBOW U 3JIEKTPUUECKON SHEPTUH.

4.1. lerazanusi yroJbHbIX IJIACTOB

Jlerazauusi — 3TO cucTemMa MEPONPUATHN MO U3BJICYECHHUIO METAHA U3 YTOJIbHBIX
IJJaCTOB W BMEMNIAIOMIUX TOPOJ JUIsl CHUXKEHUS METaHOOOMJIBHOCTH TOPHBIX
BBIPA0OTOK U MOCJIEAYIONIETO UCIIOIB30BaHUS METaHa.

Mertonsl nera3anuu:

« 3a0aroBpeMeHHasi Jierazaiusi — U3BJICYCHUE METaHa JO0 Hauyalla OYMCTHBIX
paodoT.

o Tekyias neraszanus — U3BJICYECHUE METaHa B MIPOIIECCE BEJICHUS TOPHBIX padoT.

o Jlerazanusi BbIpaOOTAHHOTO MPOCTPAHCTBA — M3BJIICUCHHE METaHA U3
OOpYIIEHHBIX MOPOJ.

JlerazalliOHHBIE CHCTEMBbI MO3BOJSIIOT HE TOJBKO TMOBBICUTH 0O€30MaCHOCTD
TOPHBIX PabOT, HO U CO3/IAI0T CHIPHEBYIO 0a3y JJIsl PHEPTETUUECKOTO UCIOIb30BAHUS
METaHa.

4.2. YTuiau3anus MeTaHa

OCHOBHBIE HANIPABJICHUS YTUJIA3ALMH IaXTHOIO METaHA!

1. l'a3omopiiHeBbIE  3JIEKTPOCTAHLUMHU —  METAH  MCIOJB3YeTCA A
BBIPDAOOTKU HJIEKTPOIHEPrUr U Terja. lloydyeHue TEMIoBONM M 3IEKTPUUECKOMN
SHEPIruu NP YTUIN3ALUU JIETa3al[MOHHOTO METaHa YKOHOMUYECKH 1eJIeco00pa3Ho.

2. [Tpou3BOACTBO TEIIa — COKUTAHUE METaHA B KOTEIBHBIX JIJIST OTOTUICHHUS U
rOpsTYEro BOJOCHAOKEHHUS.

3. Xumudeckas mepepaboTka — TMOMyYeHUE XUMHUYECKHX TPOAYKTOB W3
MeTaHa.

D¢ hHeKTUBHOCTD YTUIIU3AIUU:

o [TonoxuTenbHBIN 3KOHOMUYECKUN A((PEKT TOCTUTAETCA MPU HUCTOJIb30BAHUU
JIOTIOJIHUTENIbHBIX CTUMYJIOB, BKJIIOUYAs MPOAAXy €IUHUI] COKPAIIIEHHBIX BEIOPOCOB.

o O0ObeIMHEHNE YTUIIM3AlMM METaHAa W PEeKyINepalyy TeIjia BBIXJIOMHBIX Ta30B
MO3BOJISIET CHU3UTH UHJIEKC SHEPTrOEMKOCTH KOTE€HEPAIIUU U TOBBICUTD ONEPAIIMOHHYIO
3(pEeKTUBHOCTb.

o [Ipy koHHEHTpanuu MeTaHa Oosiee 25%  yTunuzanus CTaHOBUTCS
AKOHOMHYECKHU 3(PPEKTUBHOM.

5. YriepoaHbiii HAJIOT U YIJIePOJAHbIe eIUHHUIbI
5.1. YriepoaHblili HAJIOT: MEXaHU3M U BJIMsSIHHE



YriepoaHelii  Hajgor  SABJSIETCS OAHUM W3  OCHOBHBIX HMHCTPYMEHTOB
KJIIMMaTUYECKOW TMOJUTUKK, HAMPABICHHBIX Ha CTUMYJIUPOBAHUE COKpaIleHUs
BBIOPOCOB TMApPHUKOBBIX Ta30B. [l ropHOmOOBIBAIOIIEH MNPOMBIIUIEHHOCTH, KAk
OJIHOTO U3 KPYMHEUIIINX SMUTEHTOB, BBEJICHUE WU MOBBIIICHUE YTIEPOJIHOIO HAJIOra
HMMEET CYIECTBEHHbIE YKOHOMUYECKHUE MTOCIEACTBUS.

Tekyumiue TeHIeHIIUN:

o B IOAP craBka yrinepoanoro Hanora Bbipocia ¢ R236 1o R308 3a tonny CO:-
AKBUBAJICHTA - 3TO KpyIHEHIllee eJMHOBPEMEHHOE MOBBIIIIEHUE C MOMEHTa BBEJACHUS
Hasiora B 2019 roxy. K 2030 rony craBka gocturietr R462 3a ToHHy.

o Cokparnienue HeoOnaraeMbIX JMMHUTOB CYIIECTBEHHO IOBBIIIAET HAJIOTOBBIC
o0si3aTeNbcTBA B YIJIEPOJOEMKHUX OTpacisiX, TaKUX Kak JI00bYa TMOJIE3HBIX
HCKOTIaE€MBbIX.

o [Ipy 3TOM MpaBUTENBCTBO YBEIMYHUBAET JIMMUT KOMIIEHCAIUU BHIOPOCOB OT
cxuranus Torusa ¢ 10% 10 25%, 4To0bl CTUMYJIHPOBATH KOMIIAHUU UHBECTUPOBATH
B 0JJ0OpEHHBIE MPOEKTHI KOMIIEHCAIIMHU BEIOPOCOB.

Bnusinue Ha ropHbie MPOEKTHI:

o YIIepOoHBIN HAJOT MOXET MOBBICUTH CTOMMOCTb JOOBIUM yTJig O0Jiee YeM Ha
150% oT Teky1iei CTOMMOCTH TPOAYKIIHH.

o Jlns OONBIIMHCTBA APYTUX TOBAPOB TOPHOMOOBIBAIONICH MPOMBIILICHHOCTH
Hajor coctaBuT MeHee 30% OT TeKyIel CTOMMOCTH.

e YIJIEpOJHBI  HANOT MOXKET CHU3UTh JKCIOPTHBIE JOXOJbl  CTpaH,
CHENUATU3UPYIOLIUXCS HAa SKCIIOPTE YIIIEPOJOEMKOU MPOTYKIIUH.

5.2. YriiepoaHble eAMHUIBI U TOPrOBJIA BbIOpOCaMu

VYrneponubsie equnuibl (carbon credits) mpenctaBistoT coOoOM cepTU(dUKATHI,
MOATBEPKIAIONINE COKpalleHue BBIOPOCOB MAPHHUKOBBIX Ta30B. Jlos TOpHBIX
OpEANpUSTANA ydacTHE B YIJEPOJHBIX pPBIHKaX OTKPBHIBAET JIOMOJIHUTEIbHbIC
BO3MO>KHOCTH:

o MoHeTH3alusl COKpalleHUi BHIOPOCOB — MpOJaKa YIIEPOJIHBIX E€JIUHHII,
MOJIYYEHHBIX OT BHEAPEHUS HEProd(pPEeKTUBHBIX TEXHOJIOTUN, YTHUIN3AUN METaHa,
nepexoaa Ha BUD.

« Komniencanusi coOCTBEHHBIX BBIOPOCOB — MOKYIKA YIVIEPOJIHBIX €IUHUI] JJIS
JTOCTUKEHUS 1IeJIeH 1O COKPAIEHUIO YTIIEPOJAHOTO Clea.

o CTUMYIMpPOBaHUE WHBECTUIMNA — YIJIEPOJAHBIE KPEAUTHI MOTYT TMOBBICUTH
AKOHOMHYECKYIO 3(PPEKTUBHOCTD MPOEKTOB MO JIeKapOOHU3ALIHUH.

B Poccun n Kazaxcrane cucteMbl yIriiepOJHOTO PETyJIMPOBAHUS HAXOISATCS Ha
ctaguu (popMHUpOBaHUS. YTJIEPOJIHBIA HAJOT MOXKET ObITh BKJIIOUEH B IUIATEXKU 3a
HEraTUBHOE BO3/ECHCTBUE HA OKPYKAIOLIYIO CPENy.

5.3. CtpaTerum agantamu rOPHbIX KOMIAHUH

JI71s1 CHYDKEHUS BIMSIHUS YTIEPOIHOTO HAJIOTa M UCTIOIb30BaHUS BO3MOKHOCTEM
YIJIEPOAHBIX PHIHKOB TOPHBIE KOMIIAHUH MPUMEHSIOT CJIEAYIOIINE CTPATETUH:

o UuBectuninn B 3HEprodPEeKTUBHOCT, — CHIKEHUE SHEPromnoTpelsieHus W,
COOTBETCTBEHHO, KOCBEHHBIX BEIOPOCOB.



o [lepexon Ha BO30OHOBIISIEMBIE WCTOYHUKH HDHEPTHM — CHUXKEHHUE MPSIMBIX
BBIOPOCOB OT C)KUTAaHUSI TOTLIHBA.

o YTunuzanus MeTaHa - IpeBpalieHue MapHUKOBOTO ra3a B YHEPTOPECYpC.

e YuacTue B YIVIEPOJHBIX MNPOEKTaX — MOJYUYEHUE YTJIEPOJHBIX EIUHUIL IS
KOMIIEHCALUH WIIA TPOJAXKH.

o OnTuMuU3aIus JOTUCTUKU — COKPAIIEHUE TPAHCTIOPTHBIX BHIOPOCOB.

6. llpumepsl peanuzannu

6.1. Ilepexox pyanuxkoB BHP Ha «3e/iéHy10» 3Hepruo

Komnanus BHP, ogun 13 kpynHeWmux ropHoA0O0bIBAIOIINX KOHIIEPHOB MUPA,
peanusyer MaclTabHyI MporpaMMmy JAeKapOOHU3AIUU, IEMOHCTPUPYS KaK YCIEXH,
TaK ¥ BBI30BbI SHEPIonepexoja B TOPHON OTPACIIH.

KiroueBbie pe3ynpTarsl:

o« ['noGansubie BrIOpockl BHP cokparmnucs Ha 36% c 2020 roga. OcHOBHOIM
BKJaJ B OTO CHUXEHHE BHEC TEPEXO0Jl UWIUUCKUX MEIHBIX pYIHUKOB Ha
BO300HOBIISIEMYIO SHEPTHIO.

B UYmm BHP o6ecneunBaer 100% »1eKTpOoCHAOXKEHHS CBOMX MEIHBIX
PYAHUKOB U3 BO30OHOBIISIEMBIX HCTOYHUKOB.

Br130BBI ¥ ipOTUBOpEUNS:

e« HecmoTpst Ha r1i00anbpHBI TpoOrpecc, MO KEIE30pPYAHBbIM OIepanusM B
3anagHoll ABCTpanuy MPOTHO3UPYETCsl COKpalleHue BbIoOpocoB auiib Ha 1% k 2030
roay.

« BHP mnpuocraHoBuna yTBEpKIEHHBI COBETOM JHPEKTOPOB IMPOEKT IO
COJIHEUHOW SHEPrUU U aKKyMYJISITOPHBIM Oatapesim Ha pynHuke Jimblebar.

e OTIIOKEHO CTPOUTENTHCTBO CHUCTEMBI BO30OHOBIISIEMON HEPTUM MOUIHOCTBIO
500 MBT.

DOTOT mOpuMep TMNOKa3bIBA€T, UYTO JaXKe JIMAEPHl OTPaciu CTaJKUBAIOTCA C
NPOTUBOPEUUSIMU  MEXJYy  aMOUIIMO3HBIMU  IEJISIMH  JIeKapOOHM3aluu U
AKOHOMHMUYECKUMH PeaUsIMU, OCOOCHHO B YCIOBHUSX BOJATUILHOCTU PHIHKOB.

6.2. IIpoexkrsl mno YyaaBiuBaHuw W MuHepaguzauuu CO: B
XBOCTOXPAHWJIUIIAX

XBOCTOXpaHUJIUIA M OTBajbl TOPHBIX TMOPOJA OOJAJal0T YHUKAJIbHBIM
MOTEHIIUAJIOM JIJI1 €CTECTBEHHOM M YCKOPEHHOM CEKBECTpAIlMU YIJIEKUCIIOro Tasa.
OTOT MOJXO0J pacCMaTPUBAETCS KaK MEPCHEKTUBHOE HAMpaBJICHUE JI€KapOOHU3ALUU
TOPHOU OTPACIIH.

Hayunbie  ocnHoBbl: [Iponecc ~ munepanuzanun  CO2  mogpa3ymeBaeT
B3aMMO/ICHCTBUE YIJIEKUCIIOTO ra3a ¢ MUHEpaiaMu, CoAepKallluMU KaldblUid, MarHui
1 kene30 (OJIMBUH, CEPIIEHTUH U JAPYTHUe CUIUKATHI), C 00pa30BaHUEM CTAOMIIbHBIX
kapOoHaTHBIX (¢a3. B pe3ynbTaTe mNOCIENOBATENbHBIX PEAKIUN pPACTBOPEHUS U
OCaXJICHUS YTIIEKUCIBIN ra3 pukcupyercs B TBEpIoH hopme.

[IpakTrueckue MpoeKTHI:

AJIPOCA (Poccus)



o Kommanusa peamu3oBasia nepBbli B Poccum KIMMAaTUYECKUM MPOEKT IO
ynaBnuBanuio CO: (CDR-mipoekT) Ha XBocToXpaHUIuIle odboraTuteabHol padbpuxu
Ne3 MHI'OKa.

o MomHocTh nornomenus gocturaet 25 toic. T CO2-3KB. B TOJ.

o TexHONIOrMs OCHOBaHA HA CIOCOOHOCTH KHUMOEPIMTOBBIX MOPOJ AKTHUBHO
abcopOupoBatb CO: Ha »dTamax A00bIYM, NEepepabOTKM U CKIAJIUPOBAHUS B
XBOCTOXPAHHWJINLIE.

«Hopuibckuii HUKEIb)

« Komnanus nnanupyeTt u3ydeHue UCKYCCTBEHHON M aKTUBHOM MHUHEpAIU3aLUU
opoAbl XBocTOXpaHunuil ¢ 2025 rozaa.

HoBocubupckuii rocy1apcTBEHHbI YHUBEPCUTET

o YuéHble OIEHUIIU MOTEHIINA TEXHOJIOTUH YCUJIEHHOTO BHIBETPUBAHUS TOPHBIX
nopoj s cBsizbiBaHusA COa.

¢« OTBalbl U XBOCTOXpAHWIMINA MOTYT CTaTb HE TOJBKO OOBEKTOM
PEKYJIbTUBAIMU, HO U UHCTPYMEHTOM OOpbObI C U3BMEHEHUEM KIIMMATA.

o Jlonrocpounsiii norenuman ypanenus CO2 moxet nocturath 141 Kr Ha TOHHY
Marepuana.

BOIIpOCbI AJI1 CAMOKOHTPOJIA

1. Kakue TexHonornyeckue npouecchl siBIsSIOTCS Hanbosiee SHePro€MKUMU
Ha ropHbIx npeanpusTusax? Kakosa ux nois B o01ieM 3HepronoTpedieHun?
2. B 4éM cymHOCTh BBICOKOBOJBTHOM 3JIEKTPOUMITYIbCHOU I€3UHTErPALlAN

U KakoBbl €€ MpeuMyllecTBa Mepea TPaAUuIMOHHBIMU METOAaMu ApOoOJeHUs U
U3MeJIbYeHUs ?

3. Kakme »sHeprocOeperaroIrye TEXHOJOTUM  TO3BOJISIIOT  CHU3UTH
AHEpromnoTpedaeHrue Npu u3MelbueHuu pyasl? Ha cKoJIbKO MpOLIEHTOB BEPTUKAIIbHbBIE
MEJIbHHUIIBI S)KOHOMHUYHEE IIapPOBBIX?

4. Kakue ucTOuHMKHU Temsia MOTYT OBITh MCIOJIb30BAHBI JIJIsi PEKYIEepaAINU
Ha ropHbIX npeanpusTusax? [IpuBeauTe npuMepsl MPaKTUYECKONU peanu3aluu.
3. Kak Bo3zoOHOBnsembie uctounuku sHepruu (COC, BOC) moryT ObITh

MHTETPUPOBAHBI B YHEProcHa0XKeHUe TOpHBIX npeanpustuit? Kakue npeumyiiecTsa
naér pazMemienne COC Ha OTBAJIAX U XBOCTOXPAHUIIUIIAX ?

6. KakoBbI OCHOBHBIE METO/IBI JIETA3AIUH W YTHJIN3AIMU IIIaXTHOI'O METaHA?
[Touemy yTriM3anus METaHa SIBISETCS SKOHOMUYECKH BBITOJTHON?

7. Kak yrinepoanslil Hajnor BIMSET HA SKOHOMUKY TOPHBIX IPOeKTOB? Kakune
CTpaTEruy aAanTaluy UCIOJIb3YIOT TOPHbIE KOMIIAHUH?

8. Kakue mnpoektel 1o ynaBmuBaHuto © MuHepanuzamuu CO2 B
XBOCTOXPaHWIHIIAX PEATN30BaHbI WM INIAHUPYIOTCS B MUPOBOM npakTrke? KakoB nx
MOTEeHIMAI?
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