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CopeprKaHue

NekapboHusauua EC u moHeTU3aLMA POCCUNCKOro rasa:
BO3MOXHO /I COBMeLLeHMne UHTepecoB?

Tpw 3Tana BO3MOKHOIO Y4acTUA POCCUMCKOrO rasa B
nekapboHusaumm EC («Tpex-xoaoBKa AKCIOTUHA»)

— YepHOMOPCKO-AYHAaWUCKUM aHKNaB ana poccumckoro mtCrir
KaK 31eMEHT CTPYKTYpPHOM aeKapboHmnsaumnm EC

— TexHONOrM4yecKas agekapboHusauma: ase nnm Tpu
NOMMHAHTHbIX TEXHOIOTMW NONYyYeHUs Bogopoaa?

— Poccninckoe 0KHO BO3MOXKHOCTEN B paMKax rnyboKom
TEXHONOrM4YecKkon aekapboHmnsaunm

[lpenATCTBMA U BO3SMOXHbIe NYyTN UX NpeoaoneHuna:
— PerynnposaHue EC
— CINr CLWA

— YKPaUHCKNIM TPaH3NUT

A.KoHonnAaHUK, NYOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



dsonouma nonntuku EC no gekapboHmnsauum 1 3aaa4um pocCUNCKOI CTOPOHDbI NO ee
agantauum , B T.4. B pamKax P2 KCI: BbI130Bbl U pa3BUIKH
|1p0M3BO£l,CTBO I'IepBW-IHOﬁ 9Heprm| KoHeuyHoe 3Hepron0Tpe6neHme

PaHbwe B EC
(cerogHna BHe EC)

Mepesoe sBnaeHue EC (no

|
KOHUaA

2017 1) «bydyuwee sHepeemuku EC-1» = yugposoe, anekmpuyeckoe, 80306H0815eMoe => 3amemM 380/10Uus me3uca
| |
Bmopoe Bnaenune EC (c I

Ha4yana 2018 r.) !

|
«Bbyoywee aHepeemuku EC-2» = yugposoe, saniekmpu4eckoe, 80306Ho8s15emoe + 0ekapboHU3.2a3bl => Ymo 3mo?

Tekywasna anckyccums (B EC, |
PT2 KCr): BbI30Bbl 1 pa3BUKM
(Tpemee Buperue EC?) |

MNpenAaTcTBmA:
(i) Quo Vadis EC — 6apbepbl gns
pocc. rasa,
(ii) CAr CLLUA— HecnpaBeaiiBan 30Ha noTeHL,.

KOHKypeHuua B EC, POCTa NOCTAaBOK ’ . 5
(iii) YKpauHCKMii TpaH3WT nocne pocc.rasa B EC (¥) cyxoii kpekuHr metana (6e3 CO2)

2019 r. — ecnun HeT
cbanaHCMpPOBAHHOIO peLleHus

A.KononnsHuk, MNybkuHckun YABepcuteT, LUMB, mactepknacc ans Mpynnbl Masnpom, 31.05.2019



PasHbIN YpoBEeHb B cucreme HaunoHa/IbHbIX NPUOPUTETOB BOMNPOCOB
KIMMaTUUYECKON NOBECTKU Bcneacrsme 06BbEKTUBHbDIX NMPUYUH

Poccusa:

PaHHAS MHAYCTPUanmn3aums => bonee
ANTENbHbIA Nepuosd HakonaeHus
HEraTUMBHbIX 3KOIOTMYECKUX NOCNeaCTBUMN
+ «KpnBaa obyyeHma» («cBOM» ONbIT)

MeHblas Tepputopua, bonee BbiCOKas
NAOTHOCTb HAaceNeHMa => Bbille yae/bHbIN
3pPEeKT HAKOMNJIEHHbIX HEFATUBHbIX
3KO/I0rMYECKUX NOCNeACcTBUMN

Boipybka necos (nocneacteuna 6onee
PaHHeN MHAYCTpUanmsaumm) => manas
NPUPOAHanA BOCCTAaHOBUTENbHAA
3Konornyeckas cnocobHocTb => BblIbpOCHI
Ten/INYHbIX ra3os B 4 pa3a NnpesblatoT nX
npupogHoe nornoweHmne => EC = HETTO-
3ArPA3HUTE/Ib no Bbibpocam TENINYHbIX
rasos (Hapsaay c CLLUA, Kutaem, NHaneit...)

Aywesown BBl Bbiwe, yem B PO

—_——

Bonee no3aHAs MHAyCTpuanmsaumna (Kopoye
nepuoa HakonaeHus...) + «kKkpueas obyyeHna»:
(yyrKkoi onbIT)

Tepputopua mHoro 6onblue, NAOTHOCTb
HaceNeHUss MHOTO HMXKe => MHOTO MeHbLIUM
yAenbHbIN 3PPEeKT HEraTUMBHbIX IKOIOTNYECKUX
nocneacTBuim

3HauuUTeNbHbIE TEPPUTOPUM NOKPLITLI IecCamu =>
HaMBbICLIAA NPUPOAHAA BOCCTaHOBUTEIbHAA
CNOCOBHOCTb, B HECKOJIbKO pa3 npesbllaeT
BbIOpOCHI TEN/INYHbIX ra3oB => POCCUA =
HETTO-NOIMOTUTE/Ib Tennn4HbIX ra3os (+
Kanapa, bpasunua, Asctpanua, H.3enangmsa u (?)
Lseumns)

ayweson BBIM Huxke, yem B EC
MpexaeBpeMeHHbIN Nepexos K Noc/ieayowmm
(TexHonornyeckmMm) waram B gekapboHmsauum

(*) B POccumM KOHTPNPOAYKTUBEH => YPOKMU
UcTopuUm:

e
¢ CoBMmecTHO HaiiT1 c6aNaHCMPOBaHHbIeE,
9KOHOMMUYECKN 060CHOBaHHbIE U

— —___ B3aumonpuem/iemble pelleH/A
A\

— 1980-x: Kacnui - nepebpocka Cnbupckmnx
PekK,

Oo0. — 1960-x: npoeKT BepxHe-Ob6ckon AC

(*) dekapboHu3ayuA = Npouecc CHUMXeHUsA yenepodoemkocmu *  => IKCMOPTHO-OpUeHTUpoBaHHaA Ha EC

3KOHOMUKU, rnepexoo0 K HU3KOoy2/1epoOHOMY pa3sumuro AeKkapboHusauua ?
A.KoHonnsHuk, MN'ybkuHckuin YaneepeuteT, LUMB, mactepknacc ans 'pynnel Masnpom, 31.05.2019

—




EC n PO: aBe pa3Hble UCXOAHbIE NO3ULUM K AeKapboHu3auum ra3oBon oTpacaun He
AONKHbI Pa3begUuHNUTb CTOPOHbI B MOUCKE B3aMMONPUEM/IEMOro peLleHuns
Mopxoan/npuoputer PO: (MoHeTH3auuaA pecypcos

MNopgxon/npuopurer EC:
(MoHeTH3auunA razoso
UHPPACTPYKTYpbI)

MpeobpasoBaHme N3ObITOYHON
3/1IeKTPO3Heprmum BN
(Henoanexxawero xpaHeHUto
SHepreTny.ToBapa), No Hy/NEBbIM
UM OTPULAT.LLEHAM, B T.H.
«3eneHblii Bogopoa» (XpaHMMbIi
3HeproToBap) + A0MN.0KYNaemocCTb
roc.cybcugmm 8 BU3 =>

MOHEeTM3NpPOoBaTb CYLLECTBYHOLLYHO
ra3oByr MHOPACTPYKTYPY

(amopTmsauma 25-50 nert)

+ [lon.apdeKT: yMEHbLINTD
MMMOPTHYH 3aBUCMMOCTb
(3aMeHUTb «rpPA3HbIE MMMNOPTHbIE
MOJIEKY/IbI» Ha «4YUCTble (3eneHble)
OTEYECTBEHHbIE 3/IEKTPOHbI)

rasa v ra3osoi MHPPaCTPyKTypbI)

MoHeTU3npoBaTb OrPOMHble pecypcbl/3anachl
rasa => (i) cHa4yana «CTPYKTYpHas
AeKkapboHusauma» — 3amelleHmne raaom bonee
rPA3HbIX OpraHnYeckux Tonams, (ii) 3amem
«TexHo/orn4yeckasa aekapboHusauma» - ras Kak
Cblpbe AN Npou3BoaAcTBa «roayboro sogopoa»,
B T.4. 6e3 BbibpocoB CO2 (cyxon KpeKUHT meTaHa),
B ONTUMANbHbIX 3BEHbSAX TPAHCTPAHUYHOM
LEenoyKku razocHabkeHua PP-EC

MoHeTu3npoBaTb AOCTYMNHbIE pecypchbl ra3a u
cyLecTsyoLwyto (M HOBYIO?) MHOPACTPYKTYPY

[ekapboHun3auma ckopee cpeacTso AN
MOHeTU3aLUuUKN pPecypCcoB rasa Hexkenm
CaMOCTOATe/IbHaA N NepBooYyepeaHasa uenb => HE
LEeHOW yTpaTbl Poccnen cBOMX KOHKYPEHTHbIX
NPenMyLLEecTB B aHepr.cpepe

«JdekapboHunszauma» B PO n EC = gBe pa3Hble UCTOPUN, HO C «OBOLKMM 3HaMmeHaTenem» (XoTb U B
PA3HOM CUCTEME NPUOPUTETOB): MOHETM3ALMA CYLLECTBYIOLLEN KanMTaIOEMKOW CTaLLMOHAPHOM
TpaHcrpaHuyHou MC => maTepuanbHaa 4enoNUTU3MPOBAHHAA OCHOBA A1A cCOTpyaHMYecTBa PO-
EC no gekapboHuzaymu



MoNANTIKOHOMMA MUPOBOM SHEpPreTukn: (pakTopbl NPON3BOACTBA, MeXkdaKTOpHan
KOHKypeHuusa (3ameweHne) m HTIM B aHepreTnke — tekywas KOHKypeHTHas Huwa Poccum
O6LHOCTb ABYX nogxo[0oB: sHeproeMkoctb (1970e+) n yrnepogoemkoctb (2010e+)

Adam

Cmum _ §— . .
MpounssoacTeBeHHble paKTopbl/pecypcbl I 7 ~.
. MpHecHan
/ BoAa
- - -_— . - ]

| “3emna” (npupogHbie KauectBo
Kanurtan =
I pecprbl) Opr)KalOl:l,eM

cpeabl?

178ner

MpupoaHbli
dakTop MpupoaHble
¢akKTopbl

Notne
(nepenom

Llesanbe)
AHTpOMoOreHHble

dakropbl

PeBontoun
OHHbIM dsonoumno (1) UeHa aneprum =>
HHbIM 3HEepProemKocTb

(2) Bbibpocbl (CO
Yrneposo0emKocTb

(i) OrpaHuueHua ana TpaauLMNOHHOrO pa3BuTUA (GaKTop yTPATbl KOHKYPEHTOCNOCOOHOCTMHA OCHOBE 3BO/1
(ii) ppanBep peBontounoHHoro (Hosoro) HTM => Kanutan, UHHOBaL UK

ou. (craporo) HTN, HO

30HBI KOHKYPEHTHbIX NPEUMYLLECTB Pa3HbIX CTPaH: MyTX NOBbLILIEHUA CTOMMOCTHOM 3HEeProadpPeKTUBHOCTH

- TPYA: pa3suBalowmeca (LeHa), pa3BuTMblie (KauecTso) (ymeHbLUeHWe gonu 3aTpaT Ha aHeprumio B BBM) = 3amelyeHue:

- Kanutan (pUHaHCOBbIE PbIHKM + MHHOBALMM, TEXHOIOTUM): MPOMbILINEHHO-PA3BUTbIE 1. [pyrMmu sHepropecypcamm => BHyTpU-/MeK-TOMANBHOE
(aHrno-cakcoHckue), 3ameleHue (HTM)

- 2Hepropecypcbl (HeBo3o6HOBAsAeMble/YBC): ONMEK/KCA, CLUA, Poccua => mekyujas 2. (uMBbIM) TPYAOM => 3KCMOPT IHEPrOEMKMX NPOU3BOACTB B
(3a npedanamu BI1K) 30Ha KOHKypeHMHoz0 npeumyuwjecmsa Poccuu => pasBMBaloLLMECA CTPAHbI C AeLleBbIMU U34EPKKAMM Ha
npeumywecmea 8 HemexHosozu4eckoli cgpepe (?) => pocculickasa dunemma: yxo0 pab.cuay U HU3KUM YPOBHEM 3KOIOTUYECKUX TPeOOBaHN
u3 cghepbl s3Hep2opecypcos unu ocmamecs 8 Hell, HO HO HOBOM KOHKYPEeHMHOM 3.  KanuTanom (Nnpow/sibiMm Tpy40oM) => NOBbILEHWNE 3HEPro3d-
mexHOoM02U4eCcKOM ypoBHe ? => KaK MOHemu3upoeame cyuecmeayroujue $EKTUBHOCTU BNO BCEW LLenoyKe co3gaHuns ctroumoctu (HTM)
pocculickue aHepzemuyecKue — rpupoodHble pecypcobl U mexHU4YecKue aKmuebl 4. HesHepreTM4yeckMmMu Matepmanamm (B HesHepreTUYeckom

NCMNoNb30BaHUK 3Hepropecypcos) => (HTM)
A.KoHonnaHuk, IYOkuHCcKkui Yuusepcutet, LUMB, mactepknacc ans Mpynnel Ma3npSre-S652649




[ ONroCpoUYHbIN KAMMaTUYEeCKU UnKn (178 net) Bbi3BaH LUKANYECKMM KonebaHuem
LUMCC otHOocuTtenbHo ConHua (K Bonpocy o Tom, Kakue ¢paKTopbl - NPUPOAHbIE UK
aHTpPONOreHHble - AOMUHUPYIOT B No6anbHOM TENI0BOM 3arpAa3HeHun/noBbilieHUU

TemnepaTypbl OKpyxatoleii cpeapl) 3emna Bpawaetca sokpyr UMCC, a He
BT BOKpyr ConHua. Bxogawmnim noTok
(TT"-’lﬂ./’D == UINZQ'/D == 27—2 > 24—2 py o LII 'DI LLII
M M CO/IHEYHOW paamaumnm 3aBUCUT OT
o o T pacctoaHna 3emna-ConHue, a He OT
P 3emna-LLMCC. Ecam atn paccroaHma
W ;- pasnuuatotcs Ha avametp ConHuUa, TO
N s RN '.' KonebaHMA NOTOKa CONHEYHOM
B Q:T@g‘,:;;.’f .~ | paavauuun B pamkax A0/roCPOUHOrO
wer S L unkna (24 W/sq.m) Ha nopAaaokK (8
T T
£ = ) Zhsinn 10 pa3) npeBbIWaloT NpMpaLleHmne
Tt e e e e - sToro ob6bema (2.4 W/sq.m), kotopoe
- MI2UK Ha3biBaeT pe3ynbTaTtom
LUMCC = yeHTp macc ConHe4yHOM cncTemsl
MIOUK- mexnpaBuTenbCTBEHHAA rpynna AHTPOMNOTEHHOTO YBENNHEHWA
9KCMNepToB NO U3MEHEHUIO KIMMATa IMNCCUN TENNTNYHDBIX ra308B.
18 Anp. 2010 21 Wione 2016 OdmumanbHasa nosmuma PAH: “KnoTtckuii npoTokon He umeer

nop, coboii Hay4yHoro o6ocHoBaHua” (Mucbmo MpesnaeHTta PAH
KO.Ocunosa MpesunaenHty PO B.MyTuHy, 17.05.2004)

H¥es. 203
Source: KpyuyeHnuknin .M. MpeseHTauma Ha Kpyrnom ctone «Pucku peannsaumnm MapuxKCcKoro KAMMaTUYecKoro

cornalweHusa Ana 3KOHOMMKM U HaUMOHanbHOW 6e3onacHocTn Poccum». AHanutuueckunii LeHTp npu Mpasutenscree PO,
18.07.2016; oH xe. KnumaTnuyeckas AoKTpuHa PP npoTuB HauMoHanbHbIX MHTepecoB Poccun. MA REGNUM, 09.06.2016
(https://regnum.ru/news/2143236.html); Bo3MoO>KHOCTU NpeaoTBpaLLEHUA U3MEHEHUA KNMMaTa M €ro HeraTUBHbIX
nocneacrenii. M. "Hayka", 2006, c.258-259.

A.KoHonnAaHuK, Ny6KkuHckmin YHusepcuteT, LUMB, mactepknacc ans Mpynnel N@snpom, 31.05.2019



https://regnum.ru/
https://regnum.ru/news/2143236.html

[1Ba rno6anbHbIX BbI30Ba U BO3MOXHOE CXOACTBO peaKLmm Ha HUX

Mpownbii BbI3OB
(2-1 nonoBuHa XX BekKa):
JHeproeMKoCTb SIKOHOMUKHU

*  BHyTpuTONAMBHOE 3amelleHune (HedpTb
ONEK Ha HedTb He-OMEK) =>
CTPYKTYPHbIN 3 PeKT

* MexTonnmeHoe 3ameLlleHmne (HedpTb Ha
HeHepTAHOE TONANBO => NCKOMAemoe
TONAMBO N BUI) => CTPYKTYpPHDbIN 3PpdeKT

*  MedaKTopHoe 3amelleHune (1): aHeprus
Ha *KMBOW TpyA, (3ameLLeHne Anporom
SHEpPrnmn AewesbiM XMUBbIM TPYA0M =>
reorpapuyeckmnii nepeHoc sHeproeMKmux
NPOW3BOACTB) => CTPYKTYPHbIN 3D PEKT

*  MedaKTopHOe 3amelleHue (2): aHeprus
Ha KanuTtan (aHeproadpekTUBHOCTb =>
TexHonoruyeckum (pesontou.HTM)

apodeKT

* HoBas MHpaCTPYKTYypa A0/XKHA
Pa3BMBATbLCA C MOMEHTA Haya/ia NnepBoro
3amMeLleHuns

TeKywunii/6yayLinii Bbi3oB
(1-a nonoBuHa XXI BeKa):
YrnepopoemMkoCcTb 3IKOHOMUKU

MexTonnneHoe 3amelleHue (1) => apyrue
BMAbl NCKOMAeMOoro Ton/iMBa Ha ras (yrosb Ha
ra3 B 3/1eKTPO- U TENNI03HEPreTUKe; HedPTb Ha
ras B MObMbHOW 3HepreTmke) =>
CTPYKTYPHbIN 30 PeKT

MeXTonnmsHoe 3amelleHune (2) =>ras Ha
MmeTaHoBogopoaHyto cmechb (MBC) (Kak
TOM/IMBHbIWN ra3 B CYLLECTBYIOLLEN Fra30BOW
NHPpacTpykType u npnbopax) =>
CTPYKTYPHbIA U TEXHO/IOTMYECKUM
(peBontou.HTM) addpekT

MeKTonnneHoe 3amelleHue (3) =>ras u
MBC Ha Bogopoa, => TEXHO/IOTUYECKUN
(pesontou,. HTM) adPpeKT:

— BOAOpOA M3 rasa: (+ MoHeTU3aLmMa NPUPOAHbIX
pecypcoB rasa)

— W3 Hera3oBbIX UCTOYHUKOB (31eKTPO3Heprmusa BUI)

CyLiecTsyoLLyIO ra3oByro MHPPACTPYKTYPY
MOXHO MCNO/b30BaTb N 3aTeEM aanTUPOBaATb

- Kaxkabin cnegyrowmii war (3tan) B AONO/IHEHME K NpeablayLeMy => KYMYAATUBHbIN 3PPEKT;
- MocnepoBaTenbHOCTb Mep (WwaroB): oT 6bonee Nerkunx, AewesBblX, C KPaTKOCPOYHbIM
apdekTOM K Bonee CNOXKHbIM, AOPOTNM, C AONTOCPOYHBIM 3PPeKToM



CopeprKaHue

[NekapboHunzauma EC 1 moHeTn3auma pocCMMNCKOro rasa:
BO3MOHO /I COBMELLLEHNE UHTEPECOB?

Tpu 3Tana BO3MOXHOIO y4acTua POCCUUCKOro rasa B
AeKapboHusauum EC («Tpex-xoaosKka AKCIOTUHAR)

— YepHOMOPCKO-AYHAaWUCKUM aHKNaB ana poccumckoro mtCrir
KaK 31eMEHT CTPYKTYpPHOM aeKapboHmnsaumnm EC

— TexHONOrM4yecKas agekapboHusauma: ase nnm Tpu
NOMMHAHTHbIX TEXHOIOTMW NONYyYeHUs Bogopoaa?

— Poccninckoe 0KHO BO3MOXKHOCTEN B paMKax rnyboKom
TEXHONOrM4YecKkon aekapboHmnsaunm

[lpenATCTBMA U BO3SMOXHbIe NYyTN UX NpeoaoneHuna:
— PerynnposaHue EC
— CINr CLWA

— YKPaUHCKNIM TPaH3NUT

A.KoHonnAaHUK, NYOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



MHHOBALUMWOHHbBIN METAaHO-BOAOPOAHDbLIN CUEHApPUN HU3Koyrne-
poaHoro paseutTuna EC B paMKax «TpeTtTbero emaeHumsa EC»:
«KTpex-xoaoBKa AKCIHOTMHAa»

War 1: LLar 2: TexHONOrnM4eckas aexkap6o- LUar 3: rnybokaa TexHonornyeckan gekap-
CTPYKTYpPHanA HU3auuna Ha OCHOBée CyLleCTBYHOLNX 60HM3aaLI,VIF| Ha OCHOBé MHHOBALUUWOHHDbIX
AeKap6o- TEXHONIOTUN U UHPPACTPYKTYPbI TEeXHONOrMYecKux peLeHunii/npopoiBos

HU3aumA
bbicmpoe CHUxeHue ) .
bI600CO8 HocmuxeHue knumamuyeckux yeneu EC Mepexod k eodopodHoli
OBLUYME BbIGPOChI P Ha 2030 200 Ha ocHoge cywecmeyrouell
MAPHUKOBbIX napHUKOBbIX 2a308 JdHepzemuKe Ha OCHOge

2a3080U UHgpacmpykmypbl

FA30B B EC, 2016 aghghekmueHbIx
43 HU3KO3MUCCUOHHbLIX
(1) o
1318 % mexsonoeu
D b 25-35 %
' | 0 npouseodcmea eodopoda
|
| | U3 MemaHa
| |
! :
: I ; ~80 %
3AMELYEHME YIONbHOM ACTIONb30BAHUE
SHEPFOrEHEPALWY Y METAHO-BOZOPOLIHOIO
e HE®TSHbIX MOTOPHbIX TORTHEA B SHEPTETHKE BosmoxHoCHb
P TOMMB MPUPOLHBIM FA30M
us, U3MeHeHul 8 h T"; ':";_‘;Z‘_’)_Z Z’;;( BE3 peanusayuu
3emrieno/ib3osaH p aM6U UO3HbIX
ULecko , ; UHOPACTPYKTYPHBIX jm——--- | eneUuE C 2050
o 4 |
e Knr /CI'IIf MPEOBPA30BAHUA : | \Lt )

OKcnepmHas oueHKa 8bINOIHEHa Ha 0CHOBaHUU OaHHbIX No:

- ydenbHbiM ebibpocam CO, npu ucnonb3osaHuu pasnuyHeix udog monnusa (U.S. Energy Information Administration estimates);

- yenepodHomy cnedy pa3nuyHbix 8udog MomopHbix monnug (European Natural gas Vehicle Association report, 2014-2015);

- 8blbpocam napHuKosbix 2a3oe EC (HayuoHasnbHbIli Qoknad o kadacmpe aHmPON02eHHbIX 8bI6POCOB U3 UCMOYHUKO8 U abcopbyuu noenomumensmu NapHUKO8kIX 2a308 He peaynupyembix Morpeasnsckum
npomokonom 3a 1990 — 2016 22., Mexdy4epcdHoe Juer2emurieckos s2eHmems:)

Hcrounuk: O.Aksyutin. Future role of gas in the EU: Gazprom’s vision of low-carbon energy future. // 26th meeting of GAC WS2, Saint-
Petersburg, 10.07.2018 (www.fief.ru/GAC); PJSC Gazprom'’s feedback on Strategy for long-term EU greenhouse gas emissions reduction to
2050 // https://ec.europa.eu/info/law/better-regulation/initiatives/ares-2018-3742094/feedback/F13767 en?p id=265612

A.KononnsiHuk, M'ybkuHckuin YaneepeuteT, LUMB, mactepknacc ans 'pynnel [a3npom, 31.05.2019


http://www.fief.ru/GAC
https://ec.europa.eu/info/law/better-regulation/initiatives/ares-2018-3742094/feedback/F13767_en?p_id=265612

HuskoyrnepoaHoe s3Heprernueckoe é6yayuiee EC n Bbi30OBbl U pa3BUJIKN BO3-
MO>XHOI0 PpOCCUMMUCKO-eBpPONemCcKOoro cotpyaHuyecrBa: nosecrtka ang Pr2 KCcrz

1) 3Hepezemuyeckoe bydyujee EC: TONbKO 3neKTpuyeckoe (Ha ocHoBe BUD
3NeKTpoaHeprusa + ra3s (BUI + pekapboHM3MpoBaHHbIe rasbl)

2) BU3 + dekapboHu3zuposaHHbie 2a3sbi: “BUI (anekTpoaHeprua) + BUD
(«Bo306HOBAAAEMbDIE® ra3bl)? [(H2 = P2G = TonbKo «3eneHbin» H2) + 6MOFa3bI@BM3
(sanekTposHeprusa) + BU3 (Bo306HOBAAEMDIE ra3bl) + HEBO30OHOBAAEMbIE Ta

a. 3enieHbi H2 = BUD aneKTpo3Heprua (TEXHMYECKU AOCTYNHA, HO Masio U HePUHAHCUPYEMA), UK
b. “3eneHbln” H2 = aneKTpoaHeprma us cetu (TeXxHMYECKM A0CTYNHa, HO He ABNAETCA 3e/1eHOMN)

3) BWU3 + dekapboHu3uposaHHbie (60306HOBAE U Heso306Hos81Aemble) 2a3bi:
3eneHbiv H2 + rony6oun H2 ¢ BbiI6Bpocamm COZ@eneHblﬁ H2 + ronyb6oit H2 Kak ¢
Bblbpocamum, TaK u 6e3 Bbibpocos CO2 => yTto e «ronybon» Boaopoa,?:

a. fony6omn H2 ¢ Bbibpocamu CO2 => Heobxoanm CC(U)S => TexHUYecKkn AoCTynHO, HO gopoxe (+20-30+%),
meHee puHaHcupyemo (nyTb Hopsernn/Equinor)
b. fony6on H2 6e3 BbiIbpocoB CO2 => HeT HeobxoaumocTn B CC(U)S => noka meHee AOCTYMNEeH TEXHUYECKN (He

KOMMepuuanm3npoBaH noka nog H2(*), Ho meHee 3atpaTeH (HeT CC(U)S), bonee pmuHaHCHMpyem => nNyTb
Poccuun/lasnpoma («tpexxomoBKa AkctoTnHa» - A.K.) => HO B 06wwmx nHtepecax P® n EC => coBmecTHas
Kommepuunanmsauma? (tenepb nog H2 Kak OCHOBHOM NPOAYKT) OT TeKywmnx HNOKP?
4) [0e npou3zsodumob H2 8 pgMKax mpaHcepaHU4YHol 2a3080U NPomMbIcn080-cb6bimoasoli
uenu P®-EC: ancrTpu dYHCTPUM A.KoHonnaHuK, NfiY6KMHCKMIA YHuBepcuTeT, LLUMB,
a. Anctpum (8 Poccumn) — HEOTBEYAET 6anaHcy MHTepecos mactepknacc Ana fpynnbl fasnpom, 31.05.2019

3eneHEﬁ H2 (E%"?C‘él}lg}:ﬁ”'v/"/ %ﬁyggﬁH C Emowao ( 4%1 eﬂgb/o%gnev ggo(/)ﬁ%conHewHaﬂ) c ypoBHeMm Bblbpocos CO2 meHee 60% oT

NOPOroBOro 3Ha4YeHus (onpegenaemoro naposbiMm PUGOPMMHIOM NPUPOAHOTO ra3a Ha OCHOBE KOTOPOro npounssoanTca 95% coBpemeHHOro
pbiHKa H2).
lony6oli H2 (EC/CertifHy): npoussedeH c nomoujbto HBIP (A3C/uckonaemoe monauso emecme ¢ CC(U)S (m.e. c Heobxodumocmebio

ymusnu3suposams npouseedeHHsiii CO2) ¢ svibpocamu Huxe mozo xe yposua => [0aybol H2 6e3 ebibpocoe CO2 (6e3

CC(U)S) He yuumobieaemcsa 8 EC !!! (noxoxe aBnserca obuwepacnpocrpaHeHHbIM mHeHuem B EC)

B 060ux cnyyanx BbI6POChI A40MKHbI BbITb MeHee 60% OT cpeAHUX YPOBHEN MO NPOMbILLNEHHOCTU (OT yPOBHA NapoBoro pudopmumHra),
NMO3TOMY U 3eneHbIN, 1 ronyboi H2 no onpegenenuto EC nmetoT ogMHaKOBbIN Npeaen ypoBHA BbIBPOCOB TENANYHbIX Fa30B U 0AMHAKOBOE
BANAHME Ha KAUMaT

(*) 81998-2001 B KaHage ana np-Ba yrnepoaa, H2 no6oYHbIN NpoayKT




K 80% BbIbpocos CO2 B pamKax TPAHCrPaHUYHOM NPOM3BOACTBEHHO-CObITOBOM razoBon uenu PO-EC - B gayHCTpume, y \
KOHe4YyHoro notpebutens BHyTpu EC => gekapboHM3auUMs B AayHCTPUME Ha OCHOBE 3KCMOPTHbIX NOCTAaBOK POCCUIACKOrO
rasa M 3KCNopTa POCCUMUCKUX (€CIN CBOEBPEMEHHO KOMMEPLIMAIN3UPOBAHbI M KOHKYPEHTOCNOCOOHbI) TEXHONOTMIA NO
NOJly4eHUIO BOAOPOAA U3 MmeTaHa 6e3 Bbibpocos CO2 => cnpaBeanBas PbIHOYHAA KOHKYPEHLMA, TEXHONOMMYeCKas
HENTPaNbHOCTb => B3aMMOAONONHEHME TEXHONOTMIN NONYYEHNS BOAOPOAA U3 MeTaHa ¢ BbiIbpocamu CO2 (naposoit
prudopmuHr Bka. CCS — HopBexXcKkui nytb (Equinor) n 6e3 sbibpocos CO2 1 6e3 CCS (nnponus metaHa 1 ap. —

\ poccuiickui nytb (Masnpom) /

FTASOXUMUA  £7)

-“" HE‘LH TOJIbKO
(i, [OBbIYA
~.. METAH [A3A

CH, | %
1 TA3K

TPYEONPOBOAHB I
H, TPAHCMOPT FA3A

Y e

MpuMeHeHve

TONBKO 9hPeKTUBHBIX
MNOTPEBUTENN TexHonorui

BOOOPOOA Bouo Pon npoussozcTea H,
6es Bbibpocos CO,

PO-EC: Bbibop MecTa npoum3BoaACTBa BoaopoAaa

Hcrounuk: O.Aksyutin, A.lshkov, K.Romanov. Potential of natural gas decarbonization: Russian view of the cross-border gas value chain. // 27t
meeting of GAC WS2, Brussels, 07.12.2018 (www.fief.ru/GAC)

A .KononnsiHuk, M'ybkuHcknin YaneepeuteT, LUMB, mactepknacc ans pynnel [a3npom, 31.05.2019



http://www.fief.ru/GAC

CopeprKaHue

[NekapboHunzauma EC 1 moHeTn3auma pocCMMNCKOro rasa:
BO3MOHO /I COBMELLLEHNE UHTEPECOB?

Tpw 3Tana BO3MOKHOIO Y4acTUA POCCUMCKOrO rasa B
nekapboHusaumm EC («Tpex-xoaoBKa AKCIOTUHA»)

— YepHOMOPCKO-AYHAUCKMNN aHKNaB ana poccumckoro mrCMr
KaK 3/1eMeHT CTPYKTYpPHOU AeKapboHusauum EC

— TexHONOrM4yecKas agekapboHusauma: ase nnm Tpu
NOMMHAHTHbIX TEXHOIOTMW NONYyYeHUs Bogopoaa?

— Poccninckoe 0KHO BO3MOXKHOCTEN B paMKax rnyboKom
TEXHONOrM4YecKkon aekapboHmnsaunm

[lpenATCTBMA U BO3SMOXHbIe NYyTN UX NpeoaoneHuna:
— PerynnposaHue EC
— CINr CLWA

— YKPaUHCKNIM TPaH3NUT

A.KoHonnAaHUK, NYOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



NepcnekTUBbl 3KCMNOPTAa POCCUMUCKOIO ra3a M pblHOUYHbIE HULUW
cnr

. Poccunicku 3kcnopr
TpyOonpoBoaHbIi

Buayrpennuu
rasa

Y|
MagoronHaxkabiii CIIT
OnroBbIN Perazu

(BEHpTYaJ bHBI
_ . TPYOOIIPOBO
poIHOK = “(uka PYOoOnpoBoj
st NMoABeAeHHASI JHEPTHS;
MeJIKOTOBapHAasi
THOKOCTD)

(i) I'mOxocTh N1 =
TUBEPCU(PUKAIINS PErHOHATBHBIX

CereBoe, 9KCIIOPTHBIX TTOCTABOK TPYOOTIp.

. (1) deuenrpaiu-
CTAI[MOHAPHOE raza (ii) skonomuka maciira0a; (iii) R OBAHHOE
YHEProXO3sIUCTBO: CIII" xak aJbTepHATUBHBIN

Po3Hn4HBIN
. (aBTOHOMHOE,
MIPOMBIIIJICHHOCTD, TPAHCIIOPTHBIN CETMEHT B paMKax

BIHOK
_ BHECETEBOE) PEIHO
AIIEKTPOIHEPT-Ka, TPATUIIMOHHOM IIETIOYKH CO3aHUs
KOMM.-OBIT. CEKTOP

sHeprocHabxkenue P 2
CTOMMOCTH TPYOOIIPOBOJIHOTO Ta3a + (2) TpaHCHOPT:
HA3€MHBIN

(i) I'mOoxocth N2 = muBepcuduKkanms

OM3HECOB MEXAY TPATUIIMOHHBIMUA  HOBBIMH
c(epamu ucmosb30BaHMs rasza (paciiupeHue

N
(rpy3oBbIC CIr vs

HedTen-
IIEPEBO3KHU,
. PONYKTHI,
KOMMYHaJIbHbBIN
3J1eKTPO-
CEKTOp) 1 SHeprHs
MOPCKOH

6 nsepcutet, Mvib,
(OynxepoBka) M3npom, 31.05.2019

IICIIOYCK CO3JaHusl CTOMMOCTH ra3a); (ii)
JOCTYI K HOBBIM PETHOHAIBHBIM SKCIIOPTHBIM
pPBIHKaM + HOBBIM BHYTPECHHUM PBIHKAM
KOHEYHBIX TTOTPEOUTEIICH




PeweHune Typuum o 3aKpbiTum nponmBoB ana npoxoaa Clir-raHkepos un
nepexon Poccumen ot «HOHOro» Kk «TypeukomMy NOTOKY>» — npeanocbisika ans
¢hopMnpoBaHNA YEPHOMOPCKO-AYHAUCKOIro 3aMKHYTOIro aHkJiaBa NnocraBokK
poccuinckoro mTCIr

KnioueBou anemeHT — oL ,eHKa COBOKYMHOro : X 0
cnpoca Ha MTCINTI B YepHOMOPCKO-AYHANCKOM o ,,’\<°

perMoHe n BO3MOXXHOCTb ero KOHCoNMAaauumn Q‘.V* -
Ana obocHoBaHuA 3asoga CMr @\Q y 7

GEORGI
....................................................................... -

Kl

/ \

y . %
" W_ALBANIA

.HB’O3MO)-'I'('I*\II;I.U 3aBo,ci, EAr (mTCOC v{nm CTCFH{*M"\-~-~-
NAaBy4nin NN CTaLMOHaPHbIN)

“‘, ' /)' 3 ~ \ \ Yy SR i
x 3anpert Typuuent Ha npoxog, ClNI-TaHKkepoB yepes

npoansbl B 060Mx HanpaBaeHUAX )

‘ ! 10CTaBKM MTCI /cTCMI B HanpaBneHuu [yHas

ByHKepoBKa cynoB (MOPCKMX M peKa-mope) B akBaTopum YepHoro mops,
Ana sbixoga B CpeansemHoe mope 1 gna pek YepHomopcKoro n Boaro-

< = w [10CTaBKM MTCTIT/CTCIIT N0 fyHato (aocTaska CIT JoHckoro bacceiHa; nocTaBKa B NpubpexKHbie ropoaa

(kacceTHble MOAYNN?) Ha 3aNPABOYHbIE KOMMJIEKCbI VI<. s 8 CIr-3anpaBKu: TAXKENbIX TPY30BUKOB AN MEXAYTOPOAHMX
H6YHKepOBKa peyHbIX CyA0B nepeBoO30K U BHYTPUTOPOACKOro TPaHCMNopTa

A.KoHonnaHuk, 'YO6kMHCKUI YHusepcuteT, LUMB, mactepknacc ans Mpynnbl lasnpom, 31.05.2019
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KpynHble ropoaa Ha [lyHae — nepBoouyepeaHblie 06beKTbl
nokKanunsauumm noteHuymanbHoro cnpoca Ha MmTCIr

Passau
-
°
Wien

sBudapest

v
Belgrad

_)- -

KpynHble 20p00a, Komopble pacrosnoxceHsl Ha JlyHae:  https://inostranno.ru/2013/12/danube-cities/
PereHcbypr — lepmanma (151 Toic.uen./2017) Benrpas, — Cepbus (1234 tbic.uen./2014)

Maccay — lepmanusa (52 Tbic.uen./2017) Pyce — Bonrapusa (159 Tbic.yen./2016)
JInHy, — AscTpus (194 Tbic.yen./2013) BuanH — Bonrapusa (47 Tbic.yen./2016)
BeHa — ABcTpusa (1822 Tbic.uen./2018) Bpanna — PymbiHus (210 Tbic.yen./2007)

Bpatucnasa — Cnosakua (426 Toic.uen./2017) Tanau, — PymbiHuAa (249 Tbic.uen./2011)
Bynanewr — BeHrpua (1798 Tbiciuen./2017)ow Mamanso=¥KpanHa (76 Tbic.4en./2011)
BykoBap — XopBatus (28 Tbic.uesn./20171)



https://inostranno.ru/2013/12/danube-cities/

OSTSEE CyllecTBYIOLMNA NYTb U3
NORDSEE CeBepHoro mops B YépHoe u
KOHKYPEeHTHbIe 30Hbl (YC/I0OBHO)
noctaBsok MTCIII' no flyHatro u3
akBaTopmin YepHoro n CeBepHoro
Mopeu

(https://ru.wikipedia.org/
wiki/%D0%94%D1%83%D
0%BD%D0%B0%D0%B9;

https://inostranno.ru/201
3/12/danube-cities/) T Prancve

Mocne nocTponkn B fepmaHumn KaHana ManH-LyHan B 1992 roay, peKka ctana 4acTbio
TPaHCbEBPONENCKOro BogHOro nytn ot Pottepaama Ha CeBepHom mope Ao CynnHa Ha YépHom
mope (3500 km) (yepe3 PelH, ubum nputokom aBasetca ManH). O6bEM TPaHCMOPTHbIX
nepeBo30okK no AyHato goctur 100 mnunamoHoB ToHH (1987 roa). B HUXKHem TeueHun [lyHas
CYLLECTBYET PYMbIHCKUIM CyA0XOAHbIM KaHan «lyHan — YepHoe mopey, a B AeNbTE PEKMU -
YKPaWHCKUM CyA0X0AHbIM KaHan «yHan — YepHoe mope». Oba KaHana obecneymBatoT Npoxos,
KpynHbIX cyaos 13 [lyHaa B HepHoe mope. Cyaoxoacteso Ha [lyHae npoao/ixKaeTca B Te4eHume
H6onblUer YacTu roaa n npepbiBaeTca MWb Ha 1—2 mecAaua. B ocobeHHO Ténabie 3MMbl OHO He
NpeKpalLaeTca Kpyrbin rog. BogHble NyTn Ha peke Noaxo4AT ANA NaaBaHMA CyaoB
MaKCcMmanbHbIM pasmepom 110x11.45 m.

-

Toicea  SCHWARZES
CONSTANTA

MEER

Turnu Severin_.
Giur



https://ru.wikipedia.org/wiki/%D0%94%D1%83%D0%BD%D0%B0%D0%B9
https://inostranno.ru/2013/12/danube-cities/

Bonpocbl ansa npopaborku

Nutepec EC: ononHUTEIbHOE KOHKYPEHTHOE NPeasioKeHNE YNCTOrO
TOMN/IMBA B CEKTOPAX KOHEeYHoro notpebaenmsa (+ CHUKeHue UeH?)

NHTepec PO: moHeTU3aUMA AON.pecypcoB ra3a + Co34aHHbIX
mouwHocten I'MC, pacwmperHmne npucytTcTema Ha pbiHKe EC

OueHKa cnpoca no cektopam notpedbneHna mtCIr (A.Cepraesa):
3aMelLLaoWmMi CnNpocC U HOBbIM cnpPoc (TOYEUYHbIN U NTMHENHbIN)

— ToyeyHbIn (ropoaa — Ha peKkax U NPUBbpPErKHbIE): KOMMEPYECKUIN U
MYHULUMNANbHbIA TPAHCNOPT, PUTENNOBbIE CETU U T.1N.

— JIMHEeWHbIN: TPy30Bble TPAaHC-eBPOMNENCKUE NEPEBO3KMU

PocT cnpoca Ha mTCII B cynoBom cekTope (A.Xayr) => HopMmbl
MAPMNO/1 B YepHomopcKo-[lyHanckom baccenHe (Kak Ha BanTuke) =>
ponb OY3C

— ByHKepoOBKa Ccy40B BCEX TUMOB B akBaTOpmUM HYepHOro n A30BCKOro MOpew,
Ha pekax YepHomopckoro (AyHan, AHectp, MpyT n ap. —> AHenp???) n
Bonro-JoHcKoro 6accenHa, a TakxKe Cyxorpy3oB n HepTEHA/IMBHbIX
(kpome CINI-TaHKepoB) naywmx yepes bocdop-AapaaHennbl B 06omx
HanpasB/ieHUAX,

— O6bembl nepeBo3kn MTCIT No pekam Ana UCrnonb30BaHUA Ha cylue

KoHconnpauma cnpoca => npegmeT ana cotpyaHundyectsa PO-EC (P2
KCT)



CopeprKaHue

[NekapboHunzauma EC 1 moHeTn3auma pocCMMNCKOro rasa:
BO3MOHO /I COBMELLLEHNE UHTEPECOB?

Tpw 3Tana BO3MOKHOIO Y4acTUA POCCUMCKOrO rasa B
nekapboHusaumm EC («Tpex-xoaoBKa AKCIOTUHA»)

— YepHOMOPCKO-AYHAaWUCKUM aHKNaB ana poccumckoro mtCrir
KaK 31eMEHT CTPYKTYpPHOM aeKapboHmnsaumnm EC

— TexHonornyecKkasa aekapboHusauuma: ase nau Tpu
AOMMHAHTHbIX TEXHO/IOTMU NOJIyYEeHUA Boaopoaa?

— Poccninckoe 0KHO BO3MOXKHOCTEN B paMKax rnyboKom
TEXHONOrM4YecKkon aekapboHmnsaunm

[lpenATCTBMA U BO3SMOXHbIe NYyTN UX NpeoaoneHuna:
— PerynnposaHue EC
— CINr CLWA

— YKPaUHCKNIM TPaH3NUT

A.KoHonnAaHUK, NYOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



Tpun kKnoueBble COBpEeMEeHHbIe TEXHOJIOrMu npon3soacTtea H2

CC(U)S is needed!!! => additional
imputed costs (CAPEX + OPEX)

Steam reforming CH,+2H,0 2
of natural gas 4H,

Water electrolysis  2H,0 = 2H, + O,

CO, emissions
in kg CO./kg hydrogen

/ﬂ 14
(_“Clean HD

Methane pyrolysis CHy 2> 2H,+C

Water electrolysis (water as feedstock => “clean” H2, but only if

RES-electricity; if electricity from the grid, CO2 emissions higher

than under SR (*) ):

- First small industrial-scale plants

- Very high energy intensity (8-10 times higher to SR/MP)

Steam reforming (Fossil fuel as feedstock) => not “clean” H2:

- Main (95%) H2 production method today at global level

- Low energy intensity

- BUT: CO2 emissions (globally ~1% of the anthropogenic GHG
emissions comes from steam reforming) =>

- CC(U)Sis needed!!! => additional costs (CAPEX + OPEX)

Methane pyrolysis (fossil fuel as feedstock => “clean” H2),

- First pilot plants

- Low energy intensity

- Solid carbon as 2nd product => Outlet needed for 3 kg carbon
per kg hydrogen

Options for solid carbon utilization and
storage
1. Utilization in major carbon markets

- Aluminum — positive tests

- Steel — positive tests

- Others (tires, concrete admixtures, ...)
2. Storage/sequestration

- Soil improver / Terra preta

- Filling material

Based on: Dr. Andreas Bode (Program leader Carbon
Management R&D). New process for clean hydrogen. // BASF
Research Press Conference on January 10, 2019 /
(https://www.basf.com/global/en/media/events/2019/basf-
research-press-conference.html)

(*) René Schutte (N.V. Nederlandse Gasunie). Production of
Hydrogen. // Masterclass in Hydrogen, May 2019, Moscow

A.KoHonnAaHuK, NYOKUHCKMIM YHuBepcuTeT, LLUMB,
macTtepknacc gaa lpynnel l@asnpom, 31.05.2019


https://www.basf.com/global/en/media/events/2019/basf-research-press-conference.html

BASF: "Load curves” (economy of scale

effect) for three key H2

production technologies

BASF Research Press Conference 2019

Is methane pyrolysis cost competitive?

With or without
CCS costs?

Production costs

100% 4,  water
electrolysis

BASF: 2013 — 2017 Basic, ambitious R&D

- Theoretical and experimental assessment of various
reactor concepts

- Carbon sample production on 100 kg scale

Results

- Successful operation on lab scale

- Identification of promising reactor concepts
Successful carbon sample production

and application testing

- But: reactor was ruined during sample

production

Wy, e |

A number of other technical solutions available. See,
f.i.: Alberto Abanades. Direct decarbonization of
natural gas: A key technology into the energy
transition. // GAC WS2, Brussels, 29.03.2019
(https://www.fief.ru/img/files/6 190329 Direct deca

50% - rbonization of natural gas.pdf)
Cost estimates for methane pyrolysis
depend on value of pyrolysis carbon.
appr. 5Y (*) |, :
0% T - T T . Capacity of H, production plants
10 100 1000 10000 100000 m*h

(*) acc. to author’s discussion with Alberto Abanades at GAC WS2 meeting, Brussels, 29.03.2019

Carbon sales price or cost for storage is critical
1"

Based on: Dr. Andreas Bode (Program leader Carbon Management R&D). New process for clean hydrogen. // BASF Research Press Conference
on January 10, 2019 / (https://www.basf.com/global/en/media/events/2019/basf-research-press-conference.html)
A.KoHonnaHuk, fYOKMHCKUI YHusepcuTeT, LLUMB, mactepknacc ana Mpynnbl Masnpom, 31.05.2019


https://www.fief.ru/img/files/6_190329_Direct_decarbonization_of_natural_gas.pdf

Why "Hydrogen Roadmap Europe” does not consider methane
pyrolysis? What are consequences? Who might be interested

in. more costly pathways for EU and why so?

HYDROGEN PRODUCTION WILL BE A MIX OF MOSTLY ELECTROLYSIS AND SMR/ATR WITH CCS

IN EUROPE

Water electrolysis

SMR/ATR with CCS

M

B &

v
-

Electrolysis

jiji@D — H,
—> 0

2

>ﬁ%ﬁﬂ-§%%ﬂz

=0
&—Co,

Gasfield ™

SMR with CSS plant

Carbon-free production
method for hydrogen if fueled
by renewables

Provision of sector-coupling
mechanism required for
integration of renewables

Decentral production taking
load off the grid and providing
power at remote locations or
points of sale [e.g., at refueling
stations)

(1),

ot

Long-term potential to
match or even beat SMR
costs in case of low-cost
solar and/or electrolyzer
capex decrease

No issues with political/
societal acceptance compared
to CCS

In combination with carbon
capture (CCS), carbon emissions
are reduced significantly by up
to 90%

Hydrogen production method for
large scale as required for the
industry

Higher infrastructure costs for
natural gas and CO, handling

SMR is established and
mature technology

Reliable constant
production possible

SMR is currently
lowest-cost hydrogen
production

Source: HYDROGEN ROADMAP EUROPE: A sustainable pathway
for the European energy transition. // Fuel cells & Hydrogen
Joint Undertaking, February 6, 2019

PAGE 22

(https://fch.europa.eu/sites/default/files/20190206 Hydrogen

%20Roadmap%20Europe Keynote Final.pdf)

Major proponents of SMR/ATR with CCS might be:

- Holders of deposits for CO2 sequestration nearby H2 production
areas (North Sea oil & gas producers),

- Developers of CCS technologies,

- Those lacking (or as if lacking) knowledge (by good or bad
reason) on methane pyrolysis’ technologies,

-> CCS as integral element of
as if the only one (due to
dominant view in the EU)
technological option for
methane-based hydrogen
production, predetermines
permanent existence of
additional cost-element in
value chain of H2 production
—> cost of CCS. This will
permanently decrease
competitiveness of H2
production from methane.
-> Since “S” in CCS means not
“storage” but “sequestration”
(injected CO2 cannot be re-
used within given project
cycle), cost of CCS (CAPEX +
OPEX) can not act as
“investment”, but just as
additional element in cost
budget

A.KoHonnAaHuK, NY6KkuHcKkmin YamnsepcuteT, LLUMB, mactepknacc ans Mpynnbl Fasnpom,

21 NS 727N10



https://fch.europa.eu/sites/default/files/20190206_Hydrogen Roadmap Europe_Keynote_Final.pdf

K Bonpocy o ¢popMmupoBaHum obwecreeHHoro MHeHums B EC u 3a ero

npeapesniaMm B NoJib3y «3eJZIeHOro Boaopoaa», anekrponusa, "RES
only...” - man kak cosgarorcsa wrong perceptions”

Bonpocsl:

(1)

(2)

(3)

[Moyemy He yKa3aHbl TEXHO/I0TUU

nponssoacTea Boaopoaa us i Hydrogen: from Grey to Green
npupoaHoro rasa bE3 Bbibpocos

C0O2? 310 n3bimaeT U3 CONOCTaB-

2020 2030
JIeEHMA NOTEeHUMANbHO Hanbonee |
Grey Hydrogen Blue Hydrogen Green
KOHKRYPEHTHYIO TEXHO/10TUNIO . Hydrogen

NpPOn3BOACTBA «4NCTOro» H2, 02

Kpusas EBpo/Kr H2 (BocnpuHUMa- . d "m'l Powe__,quin

eTCA Kak «KpuBad 3aTpaT») — 3TO, Ha = | o= = | nﬁi"f
camom gene, HE «KpmnBaa 3aTpat» l 3

(learning curve, experience curve), |
HO KpuBaA ONTOBOM LEeHbl H2, T.e.
BkA. AOMNYLWEHWUA o Hanorax
(BMAMMO, pasHbie AnA pasHbIX
TEXHO/IOMMM nonyyeHuna H2), uere

ECN, december 2017

rasa (4To oHa bygeT pacTun «m3-3a McTouHuK 6a3oBoro rpaduka: René Schutte (N.V. Nederlandse
nageHus ,CI,06bILWI ras3a B EC» - ?)' Gasunie). Production of Hydrogen. // Masterclass in Hydrogen,

OTDaxKeHue (I)MﬂOCO(I)I/IM «domestic May 2019, Moscow (LLeHTp sHepreTukm MOCKOBCKOW LLIKObI
P ynpasneHmna CKOJ/IKOBO, mactep-Knacc no Bogopoay,

electrons to substitute imported coBmecTHo ¢ Energy Delta Institute Energy Business School,
molecules» (nocne 2030 — KoHel, 23.05.2019)

ra3osou apblza.?(OHOI‘lﬂFlHl/lK, l'Y6KMHCKNI YHuBepcuteT, LLUMB, mactepknacc gna Mpynnbl Masnpom, 31.05.2019



KnwouyeBasa (MHBeCTULUMOHHO-3anpeTutenbHasa) ponb CCS B
HEeBO3MOXHOCTHU AJIA NapoBOro pudopMmUHra COXpaHuTb MecTo
OCHOBHOM TEXHONOIrMM NPpon3BOACTBa Boaopoaa B byaywem ?

CAPEX Breakdown CRE [M€] (*)

(1) CCS-related CAPEX covers more than

m ATR plant
Bk half (50%+) of total CAPEX
(2) System OPEX & CCS system OPEX are
Ty e almost equal
eslistan s tremestne 1 (3) Electricity is not RES-based electricity
® Carbon capture facility (at least not only RES-based); it’s
= Cabon transport and Injection price is not zero or negative
S i il (4) It is not “cost”, but “price” of natural

gas and electricity in OPEX =>
depends on state policy (price = cost

+ tax) and not on companies efforts
(aimed at cost decrease)
@ R (5) Wholesale NG prices in EUl tend to
ol T p——y, decrease (competition), but
‘ - 5\“ — electricity prices tend to increase
& CCS System OPEX (growing role of RES/Mark P.Mills)

80.55

OPEX Breakdown - CRE [M€ per year] (*)

(*) CRE = combined reforming and electrolysis system; Here, the cost of natural gas and
electricity are close to equal

Source main graph: René Schutte (N.V. Nederlandse Gasunie). Production of Hydrogen.
// Masterclass in Hydrogen, May 2019,

A.KoHonnAaHUK, NYOKUHCKMIN YHUBEPCUTET, Mé, macTtepknacc gna lpynnel [@snpom, 31.05.2019



BASF Research Press Conference 2019

Project outlook — methane pyrolysis for clean hydrogen
Q: How to fill the gap before large-scale commercial utilization of clean H2

technologies (deep technological decarbonization) will commence (BASF: 2025+)?
A: three-step Gazprom’s proposal/vision (“Aksyutin’s 15t commercial unit

pathway”): at first, structural, then - easy-going
(1%t step of) technological decarbonization...

Pilot unit*

Test of re actor design and
carbon o tlet

Second R&D project*

Proof of concept for reactor

R&D project design and carbon outlet
Lab scale proof of concept and In preparation

sample production :
Duration ~3 years

2019

———y 0 technische unwersitat  RuMR RU B
. @ thyssenkrupp Bl ' dortmund ROCHIM .\
()["nd" YOS B TR BY OREORINGS MBI UT Warnruter Lottt fr Tectunol oo
nmn funding will be necessary due to high technological and commercial risk O-BASF
L ale Chamesiry

12

Based on: Dr. Andreas Bode (Program leader Carbon Management R&D). New process for clean hydrogen. // BASF Research Press Conference
on January 10, 2019 / (https://www.basf.com/global/en/media/events/2019/basf-research-press-conference.html)

A.KoHonnAHUK, YOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019




CopeprKaHue

[NekapboHunzauma EC 1 moHeTn3auma pocCMMNCKOro rasa:
BO3MOHO /I COBMELLLEHNE UHTEPECOB?

Tpw 3Tana BO3MOKHOIO Y4acTUA POCCUMCKOrO rasa B
nekapboHusaumm EC («Tpex-xoaoBKa AKCIOTUHA»)

— YepHOMOPCKO-AYHAaWUCKUM aHKNaB ana poccumckoro mtCrir
KaK 31eMEHT CTPYKTYpPHOM aeKapboHmnsaumnm EC

— TexHONOrM4yecKas agekapboHusauma: ase nnm Tpu
NOMMHAHTHbIX TEXHOIOTMW NONYyYeHUs Bogopoaa?

— Poccninickoe OKHO BO3MOXKHOCTEU B pamMmKax rnybokoun
TEXHO/I0TM4YEeCKOU AeKapboHnsauum

[lpenATCTBMA U BO3SMOXHbIe NYyTN UX NpeoaoneHuna:
— PerynnposaHue EC
— CINr CLWA

— YKPaUHCKNIM TPaH3NUT

A.KoHonnAaHUK, NYOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



Cost Reductions for Wind and Solar Power,
19802030

Source: Mark P.Mills. The "New Energy
Economy" : An Exercise in Magical Thinking
[Gas Transitions]

Apr 10, 2019
(https://www.naturalgasworld.com/the-
new-energy-economy-an-exercise-in-
magical-thinking-
69193?2utm_medium=email&utm_campaign
=Weekend%20Edition%20-%2018-

— 19%20May%202019&utm_content=Weeken

i~

Cost per kW
(normakzed 1o 1 880= 100)

1980 1990 2000 2010 2020 2000 d%20Edition%20-%2018-
19%20May%202019+CID_de15f853a61da2

. v . . 08dd1f4599ab24745b&utm_source=Campa
A - s ign%20Monitor&utm_term=THE%20NEW%
& , 20ENERGY%20ECONOMY%20%20AN%20EX
" , - van W ERCISE%20IN%20MAGICAL%20THINKING %2
° oy N\ 0GAS%20TRANSITIONS)

A.KoHonnaHuK, lYBKMHCKNI YHUBEpCUTET,
LLIMB, mactepknacc gna lpynnbl [@aznpom,
31.05.2019



Wright's, Swanson’s & Moore’s laws: the learning
curves (experience curves), incl. for photovoltaics

(*
(*
(*

Experience curve expresses the relationship between efficiency gains and
investment in the effort. It says that each doubling of the cumulative production
of virtually any product or service is accompanied by an approximate constant
percentage reduction in the unit cost. The acknowledged first documented
qualitative description of this dates from 1885 (*)

Wright's Law, formulated & published in 1936 (**), states that progress
increases with experience — specifically, that each percent increase in
cumulative production in a given industry results in a fixed percentage
improvement in production efficiency. T.P.Wright determined this while studying
airplane manufacture - for every doubling of airplane production the labor
requirement was reduced by 10-15%.

Swanson's law (***) is the observation that the price of solar photovoltaic
modules tends to drop 20 percent for every doubling of cumulative shipped
volume. At present rates, costs go down 75% about every 10 years.

Swanson's law has been compared to Moore’s law (****), which predicts the
growing computing power of processors. Crystalline silicon photovoltaic cell
prices have fallen from $76.67 per watt in 1977 to $0.36 per watt in 2014.
Plotting the module price (in S/Wp) versus time shows a dropping by 10% per
year.

) by German psychologist Hermann Ebbinghaus,
*) named by Theodore P. Wright
**) named after Richard Swanson, the founder of SunPower Corp., a solar panel manufacturer

(****) The observation is named after Gordon Moore, the co-founder of Fairchild Semiconductor and CEO of Intel, whose 1965 paper described a doubling every year in
the number of components per integrated circuit and projected this rate of growth would continue for at least another decade. In 1975,looking forward to the next
decade, he revised the forecast to doubling every two years.



https://en.wikipedia.org/wiki/Hermann_Ebbinghaus
https://en.wikipedia.org/wiki/Gordon_Moore
https://en.wikipedia.org/wiki/Fairchild_Semiconductor
https://en.wikipedia.org/wiki/Intel
https://en.wikipedia.org/wiki/Exponential_growth

~
r~
o

1977 price $76.67/watt

The Swanson effect
Price of crystalline silicon
photovoltaic cells,
$hwatt

o
=
=

LleHbl Ha cONHeYHble
(kpucrannnueckue
KpemHuesbie) ®3IMN

OTBECHO PYXHY/NN BHU3
3a nepBylo NONOBUHY
noytu 50-neTHero
nepuopaa csoero
cyuwiectBoBaHua u 8 2014
r. oiu B 200 pa3 HuKe,
yem B 1977 r.

Average module price (2015 USD/Wp)

Swanson’s law - the learnin

(experience) curves for
photovoltaics

—1 0 1 2 3 4 5 6 7

10 10 10 10 10 10 10 10 10

200

100

10

1 \\

0.10

10" 10° 100 10° 10° 10* 10° 10° 10’
Cumulative module shipments, MWp

MCTOUYHUK:

http://costofsolar.com/management/uploads/2013/06/price-
of-solar-power-drop-graph.jpg; Sunny uplands. Alternative
energy will no longer be alternative. // The Economist, Nov
21st 2012; https://en.wikipedia.org/wiki/Swanson%27s law;
https://en.wikipedia.org/wiki/Moore%27s law

2013 price 50.74/watt
FORECAST
2014 price: $0.36/watt
====i..-_ A.KoHoNNAHUK, ['YBKUHCKUI YHUBEPCUTET,
g 8 &8 =z =2 LWIMB, mactepknacc ana lpynnbl [a3npom,

31.05.2019

Source: Soanbesg, New [nevgy Frunce



http://costofsolar.com/management/uploads/2013/06/price-of-solar-power-drop-graph.jpg
https://en.wikipedia.org/wiki/Swanson's_law
https://en.wikipedia.org/wiki/Moore's_law

o OurWorld
Moore’s Law The numbe1 of transistors on 1nteg1 ated c11cu1t chlps (1971- 20162 WS Moore’s law

Moore's law describes empiric rularity mn the number of transistors on integratec MH ' hm les approximately every t
\”v(‘“.i(\‘l-.". :1]”]“'1111;‘17\11“1‘1”1“!‘:)Eflx\‘l ‘l as Hu aspects of technological progress — st \l as pre speed or the price of electronic products — are (-*): good- for
— information
10,000,000,000 (*) The observation is named N S systems, not
5,000,000,000 after Gordon Moore, the co- ; °28\3‘,':3.-:‘f applicable to
founder of Fairchild $$, §° material
1,000,000,000 Semiconductor and CEO of ° ’ opie A7
500,000,000 Intel. systems
100,000,000
~ 50,000,000 . .
E 8 M.P.Mills: The challenge in
5 10,000,000 — storing and processing
@ 5,000,000 = . . .
& "o information using the smallest
1,000,000 , e ma possible amount of energy is
500,000 o machine chp @ AR =
o i O distinct from the challenge of
100000 — : —— b producing energy, or of moving
50,000
oS | g 1 or reshaping physical objects.
15000 et ‘ % SR S The two domains entail
' o Vgl R T different laws of physics.
1,000
@Q \c;\% ,é& i §© & g @%Q '\ngp \q@ \%%@ \C)ng \C)qQ \qo,w \o??‘ \0?)@ \qé,? %QQQ m@/ %qu %QCO (LQQ% %Q@ -*9\% ns)»& (]9\‘3

Year of introduction

ata sou Nikipedia (https ‘~l:‘,'/‘ki‘-“, rg/wiki/Transistor_count)
Tt ita available at O "-iv.—v,—ahx rg. Tt you fin ore visualizations a r ch on this t censed under CC-BY-SA by the author Max Roser

H|s 1965 paper descrlbed a doubllng every year in the number of components per integrated
circuit and projected this rate of growth would continue for at least another decade. In
1975, looking forward to the next decade, he revised the forecast to doubling every two

€ars. A.KoHonnaHuk, NY6kuHcKMi YHusepcutet, LUMB, macTtepknacc ana MNpynnel Masnpom, 31.05.2019



Price Learning Curve

Includes all Commercially Available PV Technologies

(Source: PHOTOVOLTAICS REPORT. Prepared by Fraunhofer Institute for Solar Energy Systems, ISE, with support of PSE
Conferences & Consulting GmbH, Freiburg, 14 March 2019, www.ise.fraunhofer.de)

100 Breaking point — “critical
mass” of cumulative
production to trigger

the declining trend

Learning Rate:

Each time the
cumulative production

doubled, the price

‘a 1980
5_. 10 4 went down by 24 %
R
23 for the last 38 years.
g3
&
pes
3 1
=
© Fraunhofer ISE
0.1
0,001 0,01 01 1 10 100 1000
Cumulative Production [GWp]
Data: from 1980 to 2010 estimation from different sources : Strategies Unlimited, Navigant Consulting, EUPD, pvXchange; from 2011: INS. Graph: PSE GmbHM 2019
44 —
| _ ~4 Fraunhofer

A.KoHonnaHuk, NY6kuHcKmit YHusepcutet, LLUMB, macTtepknacc ana MNpynnbl Masnpom, 31.05.2019 Ise


http://www.ise.fraunhofer.de/

Price Learning Curve by Technology (Source: PHOTOVOLTAICS REPORT.
Prepared by Fraunhofer Institute for

Cumulative Production up to Q4. 20717/ solar nergy systems, ISE, with support

of PSE Conferences & Consulting

Breaking points — “critical mass” GmbH, Freiburg, 14 March 2019,
of cumulative production to www.ise.fraunhofer.de)
0 trigger the declining trend Estimated cumulative
production
up to Q4, 2017 :
® cSi 405 GWp
¢ Thin Film 33 GWp

i

Module Price
[inflation adjusted €,,,,/Wp]
f
/

3 Crystalline Technology
X (from Q2-2006 to Q4-2017) LR 29

Thin Film Technology

(from Q2-2006 to Q4-2017) LR 25
© Fraunhofer ISE
a1l
B 100 1000

o1 1
Cumulative Production [GWp)

Data: from 2006 to 2010 estimation from different sources : Navigant Consulting, EUPD, pvXchange; from 2011: IMS. Graph: PSE GmbH 2018
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A.KoHonnaHuk, 'YokuHckuit YHusepcutet, LLUMB, mactepknacc ans Mpynnbl Fasnpom, ISE
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http://www.ise.fraunhofer.de/

What is the current placement of three key H2 production
technologies at three types of cost curves? A key possible area of RF-
EU research cooperation in decarbonization sphere (WS2 GAC)?

“Economy of scale” effect “Learning curve” (“experience curve”) effect

Euro/kg H2 Euro/kg H2 N1 Euro/kg H2 N2

Q % Breakeven
© O - .

& 2 Capacity point

—_ O .

O = increase

= 3] . O

Q £ of theunit| T

S < S

e o+ (]

= = O

o = £

~— - =

= 5 £

© N o) S

© cC 00

o A i

Vg

Scale (unit size of capacity) Time Cumulative production

(logarithmic scale)
H2 pyrolysis has cost-advantage compared to electrolysis (10 times lower energy

intensity) and to steam reforming (no need in CCS —> 20-30+% saving), but it
seems to be placed today at the earlier stage of the cost curves or even not yet
been placed at the cost curves

A.KoHonnaHuk, 'Y6knMHCKUI YHusepcutet, LUMB, mactepknacc ana Mpynnel M@3npom, 31.05.2019



«Kpusble 0byueHua» n ponb rocyaapcrsa

A: 3Bo/IIOLUMOHHbIN HTI (KpuBble 0byyeHus)
B: peBontoymoHHbIN HTI (TeXxHoNOrMYeckne npopbiBbl)

C: locynapctBeHHOEe GUHAHCUPOBAHME
¢dyHaameHTanbHbix HUOKP + skoHOMMYecKoe
B CTUMYNMPOBAHWE BHEAPEHMA MHHOBALMMN
D: NHBECTULMOHHbIE CTUMY/IbI 419 MOBbIWEHUA
KOHKYPEHTOCNOCOBHOCTM (OT NPAMbIX HAaNOFOBbIX
3P PEKTOB — K COBOKYMHOCTM NPAMbIX, KOCBEHHbIX
B-2 N MYNbTUNAMKATUBHBIX 9P PEKTOB Kak Kputepma
ANs rocyaapcTea)
CoKpalyeHue cCpoKoB
WHHOBALUMOHHO-UHBECTULMOHHOIO
unkna (obopavymBaemoctum
MHBECTULMIN) + CHUXKEHME
n3geprek (CokpaleHmne cpoka
OKYMaemMoCTU MHBECTULIUIA)

B-1

Jonn./Ty.T.

B-3

1 A PEpPe . DO DOE DE B-6

POTPC ° p6A3aTeNIbHa# - B-8

A.KoHonnAaHuK, YOKUHCKKUI YHusepcutert, LLUMB,
macTtepknacc gna lpynnsl M@asnpom, 31.05.2019



Timing to reach “breaking points” (“critical mass” of cumulative
production to trigger the declining trend of “experience curve”) is
dependent on state support for new technologies

Investment for Small Rooftop PV Systems in Relation to
Market Development and Subsidy Schemes in Germany

(Source: PHOTOVOLTAICS REPORT. Prepared by Fraunhofer Institute for Solar Energy Systems, ISE, with support of PSE
Conferences & Consulting GmbH, Freiburg, 14 March 2019, www.ise.fraunhofer.de)

Renewable Energy Law (Feed-in Tantf)

Costs for small roof-top systerns (3 to 10 kWp)
connected to the grid

100°000-ro0fs program
-

cost-covenng remuneration

Costs of a Rooftop-System
up to 10kWp [€/Wp]

Annual Grid-Connected Capacity
in Germany [MWp]

2 + V000-roofs program
>

-
- >

O Fraunhofer ISE

o SV o> o° o ov N © D v N o
g & 9 9 9 m°@w,° ‘P& F F S S S S

Year Data: BSW-Solar, BNA. Graph: PSE Gmbb 2019
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Bonpocbl Ans npopaboTku

O606WNTb ceErogHALLIHEE COCTOAHME NMPAKTUYECKNX PaboT No Tpem
OCHOBHbIM TEXHO/IOTMAM NoAyYeHMA Boaopoaa ((i) anekmponu3 800ebl,
(ii) naposol pugpopmuHe memaHa 8 ceaske ¢ CCS, (iii) nuponu3 u uHeie
mexHoso02uu noay4yeHus H2 uz memaHa 6e3 ebibpocos CO2) v
COMOCTaBMUTb UX CPAaBHUTE/IbHOE NOJIOXKEHME Ha TPEX KKPUBbIX 3aTPaT»

OuUEeHUTb rOPU3OHT BbIXOAa TEXHONOINMK NOAYyYeHUA Boaopoaa bes
BbibpocoB CO2 Ha wWmMpoKomacliTabHoe KOHKypeHTocnocobHoe
NPOW3BOACTBO (KaK B KpynHOMAcCLWTabHbIX, TaK U B MeNKOMaCLUTabHbIX
YCTaHOBKax)

Bo3moxHocTb coTpyaHunyectBa PP-EC B aton chepe (P2 KCr):

— WNHTepec EC: nonyyeHme BO3IMOKHOCTM BOAOPOAHOIO pelleHunsa
KAMMaTUyYeckom npobaemsl 3a cyer (iii) Npu cyLecTBEHHO MEHbLUNX
3aTpaTtax no cpasHeHwuto c (i) u (ii),

— WHTepec PP: nonyyeHmne BO3MOXKHOCTU AONOJAHUTE/IbHON MOHETU3ALUUN
HALWOHA/IbHbIX PECYPCOB ra3a nyTem sKCNOPTHO-OPUEHTUPOBAHHOM
«KOMMepYecKkon nomowm» ctpaHam EC B gekapboHM3aLUNN UX SKOHOMMUK,
Ms0C BO3MOXXHOCTb Nepexoa K SKCNOpTy MHHOBALMOHHbIX TEXHONOTUN
(no nponssoacTey Bogopoaa 6e3 Bbibpocos CO2) B pamKax pecypCcHO-
MWHHOBALMOHHOIO NYTW Pa3BUTUA SKOHOMUKN PD 1 ee nocTeneHHOro
nepeBoda Ha HNU3KO-YINepoaHOe pa3BuTMe (B T.4. C y4ETOM BOAOPOAHOTO
onbiTa EC u coTpyanunyectBa PO-EC, ecnun cnoxurca, B 3Ton chepe)



CopeprKaHue

[NekapboHunzauma EC 1 moHeTn3auma pocCMMNCKOro rasa:
BO3MOHO /I COBMELLLEHNE UHTEPECOB?

Tpw 3Tana BO3MOMKHOIO Y4acTUA POCCUMCKOrO rasa B
nekapboHusaumm EC («Tpex-xoaoBKa AKCIOTUHA»)

— YepHOMOPCKO-AYHAaWUCKUM aHKNaB ana poccumckoro mtCrir
KaK 31eMEHT CTPYKTYpPHOM aeKapboHmnsaumnm EC

— TexHONOrM4yecKas agekapboHusauma: ase nnm Tpu
NOMMHAHTHbIX TEXHOIOTMW NONYyYeHUs Bogopoaa?

— Poccninckoe 0KHO BO3MOXKHOCTEN B paMKax rnyboKom
TEXHONOrM4YecKkon aekapboHmnsaunm

NpenAaTcTBUA U BO3MOXHbIe NYTU UX NpeoaO0/IeHUA.
— Perynuposanue EC

— CINr CLWA

— YKPAUHCKNN TPAH3UT

A.KoHonnAaHUK, NYOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



MpoeKT EBpokomuccum Quo Vadis (QV): HaCKONbKO KOppeKTHa

dopmynnpoBKa OCHOBHOMU 3a4aun?

Lenb (cant EK/O3EK): «npoBecTn NoATBEPKAEHHbIA AOKa3aTeNbCTBaMU aHaNN3, ABAAETCA U
CerogHALHAA CUCTEMA PEryIMpoBaHUA ra3oBoro cektopa B EC makcumanbHO 3¢ eKTUBHOM C
TOUYKMU 3pEeHUA BCeMepHOro noBblweHnAa 6aarococroaHmna EC uaum ke ana sToro Heo6xogmMmo
BHECTU B Hee KOPPEKTUBbI, B KAKOBOM cnyyae (KoHcynbTaHTy) HeO6X0ANMMO NpeacTaBUTb

COOTBETCTBYIOLINME peKOMeHOALNN»

HO: HecbanaHcupoBaHHOCTb uccneaosaHua (3anoxkeHo 8 T3 AIEK):

noaxoa K MoAennpoBaHuio «bnarococtoaHms EC», ncxoaa TONbKO U3 UHTEPECOB KOHEUYHbIX
notpebutenein EC n eBponemckmnx y4acTHMKOB pbiHKa rasa EC, 6e3 yyeta 060CHOBaHHbIX
MHTEpPEeCcoB NOCTaBLUMKOB rasa nssHe EC B 3aBUcMMbIN OT ero nmnopTa EC

— EC u Poccma = B3aMmo3aBucMMble YacTu «bonbluon aHepreTnyeckon EBponbl», Hepa3pbIBHO
CBAI3aHHbIE TPAHCIPAHMYHOM KannUTaN0EMKOM CTaLLMOHAPHOM KpynHoMaclwTabHom ceTeBOM

MHPPACTPYKTYpOU
MoaennpyeTtca «pocT baarococtoAaHms EC» 3a cyeT cueHapHbIX pa3paboToK B pamKax «uz2pbl €
Hyneesol cymmoui» nyTem:
— MepeKknaablBaHMA AONOHUTEIbHbIX PUCKOB M 3aTpaT Ha NOCTaBLUMKOB ra3a nssHe EC (To ecTb B
nepsyto oyepeab Ha POCCUNCKYHO CTOPOHY) U
— nepefayn NonydyeHHbIX Bbirog, (Mx nepepacnpeneneHuns B Noib3y) KoOHeYHbIM noTpebutenam EC natoc
OMNTOBbIM NMOKynNaTenAm-nepenpoaasL,am rasa - oT ero npomssop,menef/'l BHe EC
BharococTosiHMe KOHEeUYHbIX NOTpebuTenen MoaennpyeTca No onNnTosbiM (HE NO PO3HUYHbIM)
LeHam,

Hauyano npumeHeHnA BCero MHTErpnpoBaHHOro TpeTbero sHepronakeTta —anpens 2017 r.;
umkn npoueaypbl CAM NC INC = 2 roga; => nepBble UTOrM npuMeHeHmna amwb 8 2019 r. =>

MogennpoBaHue no gonyweHnam, He nponga “learning curve” npMmMmeHeHMA Ha NpaKTuKe ?
A.KoHonnaHuK, NY6KUHCKMM YHusepcutet, LLUMB, mactepknacc ana Mpynnsl Masnpom, 31.05.2019



Quo Vadis: Nartb (*) oto6paHHbIX ANA mogennpoBaHua cueHapues (**)
1) TapudHasa pedopma:

- O6Hyl'leHVIe BHYTPMN3OHOBbLIX N KOMMNEHCATOPHOE NoBbllLeHNE BXOAHbIX Tapmd)os,
LEeHTPA/IM30BaHHOE nepepacnpeaeneHme goxogos onepatopos

2) peanbHoe CAUAHUE PbIHOYHDbIX 30H B PEerMoHa/bHbIE:

- BbipaBHMBaHME TapnPOB B PaMKax PbIHOUYHbIX 30HE C OAHOPOAHBIMW YCNOBUAMM

3) ycnosHoe (BUpTyanbHOE) CAMAHUE PbIHOYHDbIX 30H B PErMoOHa/bHbIE:

- BblpaBHMBaHMe TapnpOB B PaMKax PbIHOYHbIX 30HE C Pa3HOPOAHbIMU YCAOBUAMU

4) nepeHoc MNCMN Ha BHewHoto rpaHuuy EC (EC + A3C):
- OTPbIB POCCUIMCKOro 3KCNOPTEPa OT KOHBIOHKTYPbI PbiHKa rasa EC, nepegaya TpaH3nMTHOro busHeca
KomnaHuam EC,
5) pacwunpeHue TpybonposoagHoit HPpaCTPYKTYypbl ana aocrasku CNI us
npUemMHbIX TepMUuHanos Ha rpaHuue EC K ocHosHbim MNCI BHYTpM EC:

- 3ameuleHune poccMmnckoro rasa BHyTpu EC (amepukaHckum?) CMT

Moit utorosbiii BbiBoA (XyaLwasa nHrepnpertauma): Quo Vadis B cerogHalHeM Buae
= KOMMNJIEKCHaA NPOorpamMmma BbiTECHEHMA POCCUMUCKNX TPYOONPOBOAHDBIX NOCTaBOK
rasa Ha nepudeputo 30Hbl EC+[193C n ero B Heu 3ameweHune CMTI (n3 CLLA) ???

(*) cpean 8 UCKNIOYEHHDBIX U3 MOLENVMPOBAHUA CLEHAPUEB NEPBbLIA — CIMAHME BCEX PbIHOYHbIX 30H B B paMKax EC B eAMHYI0 PbIHOYHYHO 30HY
(T.e. popmupoBaHMe «eanMHOro BHyTpEeHHEro pbiHKa raza EC» no mogenu, 3asBneHHON B pamKax BToporo HepreTuyeckoro naketa EC 2003 r.)
(**) Kaxkabl U3 NpeanoXKeHHbIX CLLeHapUeB NpeanaraeT CyLLeCcTBEHHOE N3MEHEHME NO KpaliHel mepe O4HOro PeryaaTMBHOIO NapamMeTpa
(cyLLecTBeHHOro 3IeMeHTa CYLLECTBYIOLWEN aPXMUTEKTYPbI pbiHKA ra3a EC Ha ocHose TpeTbero sHepronakeTa), BeAYLEro K «pocTy
6narococtoaHunA EC».

Bonee nogpobHO: cm. cTaTbu/Npe3eHTaumMm aBTopa Ha aTy Temy (2017-2018 rr.) Ha www.konoplyanik.ru

A.KoHonnaHuK, NY6KUHCKMM YHusepcutet, LLUMB, mactepknacc ansa Mpynnbl Masnpom, 31.05.2019
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BO3MO>Hble nocrieaACTBUA NpyMeHeHUsA NATHU
cueHapumeB Quo Vadis, npeano)xeHHbIX Ans
AaJibHEeULWero KoJim4ecTBeHHOro MmoaenMpoBaHus
KoHcynbTaHTOM (EY & REKK): XyaLlee npouTeHue =
HoBafA «JIuHnAa Kep3oHa»?

o

NcTouHUK 6a3oBom KapTbl: Quo Vadis EU gas market regulatory

framework — Study on a Gas Market Design for Europe. Preliminary

Report, Draft for discussion purposes. Written by EY & REKK, June

2017, p. 42 A.KoHonnaHuK, NY6KkuHckmMin YausepcuteT, LLUMB, mactepknacc ans Mpynas!
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HoBas (AaononHuTenbHas) rasoBas MHPpPaACTpyKTypa Ha BocToke EC
(«npoekTtbl o6wero nHrepeca>» /PCI): TeXHUKO-2KOHOMMNYECKAaN JIOrMKa m
Tpe6oBaHuna perynmpoBaHma EC (3+ MCTOYHMKOB NOCTAaBOK AJIA KaXXAOM
cTtpaHbl EC) gononHAeTca NnoJIMTUMECKMMMN MHTEpeCaMmn B paMKaX CMEHbI

napagurMbl pasBuTUSS MUPOBOM SHEPreTUuKu

h
o

=




Quo Vadis, poccumncknm cetesoun ras m CINr CLUA B EC:
NOMNbITKa HeAO06pOoCcoBEeCTHON KOHKYpeHUun? 3a cyer EC?

B HblHewHem Bunae «Quo Vadis» daKkTnyeckmn HaueneHo Ha obocHoBaHue
3ameHbl B EC 6onee geweBoro poccCMmMCcKoro TpybonpoBoagHOro rasa, Ha nyTu
KoToporo B EC npeanaraetcsa co3gaTtb AonNoNHUTENbHbIe Bapbepbl, 6onee
poporum CIMNI ns CLWWA. CueHapun Quo Vadis xopoLlo KOppenmpytoTecs ¢
coaeprKaHUeM PacIMPEHHbIX aHTUPOCCUNCKNX caHKummn CLUA,
NPenATCTBYHOWMX CO34aHMNI0 06x0aAWLMX YKpanHy ra3onpoBogoB, HO BeAyT He
K MOBbILLIEHUIO, @ K CHUXKEHUIO «ypoBHA baarococtoaHua EC». MNoxorke,
CUueHapuu NpoeKTa BbICTPOeHbI He B MHTepecax EC, a B uHTepecax CLUA:

— [Mpe3naeHt CLUA O.Tpamn (Bapwaga, 04.07.2017): «BO3MOKHO, LLeHbl HEMHOTO
NoApacTyT, HO 3TO HKYero...» (ctpaterna “US Energy Dominance” n "America First”)

— [pembep PO O.Megpeges (Clb, 21.09.2017): «amepuKaHCKas agMUHUCTPaLMNA —
n KoHrpecc ...— nbITaeTca NpPoABMHYTb CBOMX NOCTABLLUKOB M 3aMECTUTb
Poccuiickyto Penepaumto Ha STOM PbIHKE»

— [Mpe3ngeHTt PP B.MytuH (KpacHaa nonaHa, 19.10.2017 ): «... HeaaBHUM
CAHKLMOHHbIN NaKeT, MPUHATbIN aMepUKaHCKMM KOHrpeccom, OTKPOBEHHO
HaueneH Ha To, YToObl BbITECHUTbL POCCUIO C eBPONENCKUX PbIHKOB
3HEeproHocuTenemn, 3actaBuTb EBpony nepenTn Ha 6onee 4OPOron CHUKEHHbIN ra3

n3 CI—UA e M A.KoHonnAHUK, lYBKMHCKNIA YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



JInHuna pasrpaHunudeHunn mexxay Npmbantnukom n YepHoiM MOpeM
(npoekTt «Mexaymopbe>» /Intermarium) - rnasHas yeno CLLUA B
EBpone (N0 MHEHMIO ﬂ,)K dpuamaHa, CTPATODOP)
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. .KOHEYHas Lernb CLIJA 3aKrno4yaeTtcsa B cTpouTtenbcTBe «Mexaymopbsi» - Tepputopumn
Me>|<,u,y Bantnnckum n HepHsiM MOPSIMU, KOHLIEMLMIO KOTOPOro nNpuaymMman eLle
Muncyackun. MNepeas uenb ana CLUA — He gonycTuTb, YTOObI HEMELIKMI KanuTan U
HEMELIKME TEXHOMOMMN COeAUHUINCL C PYCCKUMMKU NPUPOaHbIMN pecypcamu n paboden
cunoun B Henobeanumyro kKombmHauuto. ... Kosbipb CLUA, 6bloLLmnin Takyto KoMBMHauuto, -
NUHUA pasrpaHnyeHns mexay I'Ipm6anTV|Kom n HepHbIM MOpPEM»

NcTouHuK: BbicTynnenune [xopaxka PpugmaHa, OCHOBATENA YAaCTHOIO pa3BeblBaTeNbHOro areHTcTea «CTpatdop» Ha KoHpepeHumu The

Chicago Council on Global Affairs, 4 peBpans 2015 r., https://www.youtube.com/watch?v=i0Y1dDqa7F0;

https://www.youtube.com/watch?v=xewzbMYmC_I; https://www.thechicagocouncil.org/event/europe-destined-conflict
A.KoHonnaHuk, IYOkuHCKUI YHusepcutet, LLUMB, mactepknacc ans Mpynnel M@snpom, 31.05.2019



CopeprKaHue

[NekapboHunzauma EC 1 moHeTn3auma pocCMMNCKOro rasa:
BO3MOHO /I COBMELLLEHNE UHTEPECOB?

Tpw 3Tana BO3MOMKHOIO Y4acTUA POCCUMCKOrO rasa B
AeKkapboHusaymm EC («TpexxogoBKa AKCIOTMHAY)

— YepHOMOPCKO-AYHAaWUCKUM aHKNaB ana poccumckoro mtCrir
KaK 31eMEHT CTPYKTYpPHOM aeKapboHmnsaumnm EC

— TexHONOrM4yecKas agekapboHusauma: ase nnm Tpu
NOMMHAHTHbIX TEXHOIOTMW NONYyYeHUs Bogopoaa?

— Poccninckoe 0KHO BO3MOXKHOCTEN B paMKax rnyboKom
TEXHONOrM4YecKkon aekapboHmnsaunm

NpenAaTcTBUA U BO3MOXHbIe NYTU UX NpeoaO0/IeHUA.
— PerynnposaHue EC

— CNr CWA

— YKPAUHCKNN TPAH3UT

A.KoHonnAaHUK, NYOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



MHorosekTopHbie Bbi30Bbl AN CLUA: y)xecToueHne KOHKYpeHUUM
Ha ra3oBbiX pblHKax, B MUPOBOM dHEpPreTuke u 3a ee npeaenamm

* JHepreTnyeckasa nonntuka CLLUA:
— America First (kaxabit Mpe3naeHt CLWUA) + Global US Energy Dominance
(Mpe3ungeHT Tpamn)
HeckonbKo ypoBHeW HapacTaHmA KoHKypeHumn ana CLUA vn CMNT CLWA 8 EBpone n
Mmupe:
(1) Fa3oBble pbIHKK:

— 3aKOHOMEpPHOCTM Pa3BUTUA PbIHKOB (ras): ycmaeHme MHOroBEKTOPHOM
KOHKYpeHUUmn

— Pa3BuUTME MeXAyHapOoOaHbIX ra30BbIX PbIHKOB: M106anbHbIM pbIHOK CIT KakK
aKkcennepartop nepemen

— PbIHOK ra3a EC: KOHKypeHUMA poccmMickoro rasa n umnoptHoro CMNI => CLUA-P®:
ybpame KOHKypeHmMa

* Pocc.Tpybonp.ra3s BbiMrpbiBaeT KOHKYpeHUuto y umnoptHoro CMT (3arpy3Ka peras.TepMmuHanos
EC 25%)

* JHeprononuTtuka EC: ot BU3 K «BUI + nekapboOHN3MPOBAHHbIM ras»

* [eKapboHM3auma KaK NOTEHLNANbHOE A0MNOJNHNTE/IbHOE KOHKYPEHTHOE NPENMYLLLECTBO ANA
pocc.rasa (tTpybonposoaHble ACITK vs cnoTosbii CMNIM) + mMTCINT (YepHOMOPCKO-AYHAMCKUIA
aHKnaB)

(2) MupoBas saHepreTrka: cMeHa napaaurmsi:
— OT «NMKa NpeanoXeHna» K «NMuUKy cnpoca»
(3) YenneHune rnobanbHOM KOHKYpPEHLMM 33 Npeaenamm SHEPTreTUKMU:

— EC kak cnaboe 3BeHO? («cTapble» U «HOBbIE» CTpaHbl-4neHbl EC, BHyTpeHHME
Kpusucel B EC) => CLLUA-EC: ybpamb KOHKypeHmMa

A.KoHonnAaHuK, NY6KUHCKMI YHuBepcuTeT, LUMB, mactepknacc ana lpynnel Masnpom, 31.05.2019



OkcnopTtHana crparteruna CIIr CLUA: npeabicTopusa

*  «3PPeKTbl LOMMHO» AMEPUKAHCKOM CNAHLEBOMN PEBONOLMN ANA ra30BOr0
pbiHKa CLUA:

BepTuKanbHbIN B31eT A00bl4Kn cnaHuesoro ra3a B CLLUA nocne 2007 npuBen K
N36bITKY ero npeanoxeHms Ha pbiHke CLUA =>

BHyTpeHHUM pbiHOK CLLUA npakTuyeckn 3akpbiaca ana nmnopta CII nocne 2007

o ¢eBpansa 2016 CLUA - «3HepreTMyecknin ocTpoB» => LleHa Ha leHpun-Xab ynana
N OCTaeTCA Ha HU3KOM YPOBHE => LLIeHOBOW Pa3pbiB C PermoHaabHbIMUK LEeHaMM
rasa B EBpone u A3um => 0ba permoHa paccmaTpmMBanmCb Kak NpemMmasibHbie
pbiHKK gna CMNI CLUA

[lonroBoe pnHaHCMpPOBAHME OCBOEHMSA cnaHueBoro rasa B CLUA => poct
3340/1KEHHOCTM cnaHueBbix KomnaHui CLLUA B ycnoBUAX «3HEpPreTuyeckoro
ocTpoBa» =>

* [lepeopueHTtauma CLLUA c umnopTa Ha akcnopT CII Ha npemunasibHble PbIHKU
ANA NoraweHua 3a401*KeHHOCTM NPOMN3BOAUTENEN CNAHLEBOrO rasa B
YCNOBUAX HU3KUX LLeH Ha ra3 Ha BHYTPEHHEM pPblHKe =>

— KoHBepcusa (=> aKoHOMMA 3aTpaT U BPEMEHU) MPUEMHbIX peras.TepMUHAN0B

(paHee: ana umnopta CMI) B 3aBOAbI NO CUKEHUIO (Tenepb: Ana akcnopTa CMI)

— KnroueBon ueneom pbiHOK ana CMI CLUA — ATP ¢ ueHoobpa3soBaHmem Ha CII Ha

ocHoBe HedTAHOM nHAeKcauum (natoc noct-Pykycnumckas npemus nocne 2011)

— TpeTbA oyepeap pacwmpeHuns MaHamckoro KaHana (neto 2016) cneymanbHO noa

CMAr-tankepsbl CLWUA ans ATP (nonyctumbin ana nposoaku aeasena CMlr-taHkepos
BbIPOC BTPOE)

— HO: HoBas akcnopTHaa CMI ctpaTerms CLUA 6bina pa3paboTtaHa/3anyLieHa B
peanusaumio B KoHue 2000-x/nepsoit nonosuHe 2010-x, Korga HedpTAHbIE
LleHbl CTOS/IN BbICOKO (Bblwe 100 aonn./6app.)



Buyers seem to became cautious on the © Medium-Term
competitiveness of Henry Hub based LNG 7~ | Market Report
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=  Financing of projects with previously signed contracts is unproblematic
=  Only one small contract (0.75 Mt/Y) was signed since oil peaked

Source: Costanza Jacazio, Senior gas analyst, International Energy Agency. Gas: medium-Term Market Report 2015. Market Analysis and Forecast t02020. —
Presentation at The Center on Global Energy Policy, Columbia University, New York, NY, USA, 20.06.2016, https://energywatch-inc.com/wp-
content/uploads/2015/07/IEA-Medium-Term-Gas-Market-Report-Presentation.pdf

A.KoHonnaHuk, I'YOkuHCKui YHusepcutet, LLUMB, mactepknacc ans Mpynnel M@snpom, 31.05.2019



DKOHOMMYecKan nornka passutuna akcnoprta CII' CLLUA: 3aKkynka ceTteBoro
rasa Ha BHyTpeHHeM pbiHke CLUA no HU3KMUM LeHaM «KOCT-IJ1i0C>», bp
COKvkeHue Ha 3aBoaax B CLUA m npoaaxa CII' B A3MM No BbICOKMM LLleHaM
Nno «CTOMMOCTM 3aMmeleHun>» (c HedpTAHON MHAEeKcaumen)

B US Henry Hub 18 2008: apdekT
W Average German Import Price o
» UK NBP aMepVIKaHf:KOM
B Netherlands TTF Index CNaHuUeBoOMn

Japan LNG CIF

Japan Korea Marker (JKM) 15 pesonrounn

2011: aBapua Ha ADC
Gas prices $/mmBtu dyKycuma

12 2014: o6pyweHne
MMUPOBBLIX LLEeH Ha
HedTb

9 2016: Hayano
akcnopTta CMNIr CLWA
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NcTouHKMK: Ha ocHoBe BP Statistical Review of World Energy 2018, www.bp.com

A.KoHonnaHwuk, N'y6KMHCKMn YHusepcuteT, LUMB, mactepknacc gaa Mpynnol Masnpom, 31.05.2019
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US LNG exporters’ costs and Asian spot prices
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Mctounuk: Spencer Dale (BP group chief economist). Energy in 2017: two steps forward, one step back (slide 43). // Moscow, 20 September 2018
(http://oilandgasforum.ru/archive/?id=1138); https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy/chief-
economist-analysis.html#analysis-natural-gas

A.KoHonnAaHuK, NY6KkuHCKMin YHusepcuteT, LUMB, mactepknacc ans Mpynnel M@asnpom, 31.05.2019
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US Benchmark Prices are Poised to Rise Within a Year, Meaning Export Costs

to Europe Will Also Gain

Estimated Costs* of US LNG Deliveries to Europe in comparison with European Traded Forwards**
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* Based on Henry Hub Forward Curve, P = HH * 115% + X, where X — costs of liquefaction, shipping,
regasification

** NBP Forward Curve
Source: Bloomberg, Wood McKenzie

Source: S.Komlev. Gazprom on the European Market Problems and Solutions . ETCSEE2016, 15-16 June, 2016, Bucharest, Romania

A.KoHonnaHuk, IYOkuHCKUI YHusepcuTteT, LLUMB, mactepknacc ans Mpynnbl Masnpom, 31.05.2019
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HN3KAA KOMMEPYECKAA MNPUBIEKATEIBHOCTb

NNOCTABOK CII U3 CLLA B EBPOIY

B Tekywmx
YCNOBUSAX LiEHbI
(hopeapaHbIX
KOHTPaKTOB Ha
EBPONEnCKIX
TOProBbIX
nnoLyagkax He
MOKPLIBAKT MOMHLIX
nagepxek OyayLmx
noctasok Cl1I" n3
CLLUA ¢ npuea3kon K
uexam Henry Hub

Ouenka ctoumoctn* noctaeok CMNIM u3 CLUA B EBpony B cpaBHEHWH C
thopBapaHLIMK LeHaMK** Ha rai Ha eBPONEACKOM pPhIHKe
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* Ha ocuoee hopaapduss wew Henry Hub, P =HH * 115% + X 2de X — 3ampanms [CRiaHme, mpakcnopm, pﬁ‘é‘ﬂ.?uftlu.ta..._uﬁj
" Popaapduse eusi Ha NBP
T HOMOpUYECKLE SHIYBHLE. Lekel POCCULMNO20 2833 C NOCMSRK00 Ha 2paniuie Mepuranuu [nd davkeid Bromupwoso Ganka), NDOeHOaHEE Ha OCHOBE
meEyugLy thopeapdie yad Brant u TTF
Hemerpiie: Bloomberg, Chenere Energy, Woodlackanzie, Bramupkei Bawk

A.KoHonnaHuK, NY6KUHCKMM YHusepcutet, LLUMB, mactepknacc ans Mpynnsl Masnpom, 31.05.2019




TASNPOM | NOCTABOK CNIr U3 CLUA B EBPOMY

OLIEHKA KOMMEPYECKOW NPUBNEKATENTIbHOCTY

OuHamuka ueH Ha raz B Espone u cebectoumoctu® noctasok ClI1I" nz

CLUA B Espony
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* Ha ochoae chopeapdnsi an Henry Hub P = HH ® 115% + X 2de X = sampamsl H@ CRUDEEHUE, MPEHcnopmuposky, peaaaudhurayuo

Hemounweu: Bloomberg, Cedigaz, IHS

.KoHonnaHuk, TybkmHcknm YHusepcutet, LUMB, mactepknacc gaa lpynnel [asnpom, 31.05.2019

MNocraeku CINI uz2 CLUA no

pernoHam B 2017 r.
= A3uA

m CepepHas

Amepuka
= Egpona®

= BnvEHuR

BocTo
NartuHckan

Amepura
KA

B 2017 r  ypoBeHe UEH Ha
EBPONEACKMX TOProBLIX NNoWaaKax He
NOKPLIBAN NONHLIE MAAEPHKKN NOCTABOK
CAr wa CIUA, B pesynbrare yero
Gonblwan ux Yacte Hbina HanpasneHa
Ha Apyrve pbiHkW. B TO %e Bpems, Bo
BTOpon nonoeuHe 2018 r. oTaenbHbIe
nocragen CMNM wa CLIA e Eepony
MOTYT OKA3aThCA  MapKHHANBHBIMK
AAXE C YYETOM NOMHOW CTOUMOCTH

BaxHo, YTo Ha
KOHKYPEHTOCNOCOBHOCTL aTux
NoCTaBOK  BAWMAET  HE  TOMbKO
MapHHHANBHOCTE, HO M COOTHOLLEHHE
ueH CMI ¢ yeHamm TpyGoONpoOBOAHONO

raia Ha peidke
*ain. Numay



http://www.gazprom.ru/f/posts/86/062008/presentation-press-conf-2018-06-07-ru.pdf

TA3NPOM |[OxoHomumka noctasok CI1I u3 CLUA B EBpony

JKCNOPT

[uHamuka ueH Ha ras B EBpone u cebectommocTn* noctasok CI1I" us CLUA B EBpony U
360 T----mmmmmmmmme e - 100

KoTupoBku ¢ nocTaBkoi Ha MecaAl| Briepe/ Ha TOproBow
nnowanke TTF npubnuaMnuce K HWKHEW rpaHuLe
auanasoda croumoctu CII u3 CLUA 8 Espone 6e3

E TONNMHrA, YTO, TEeM He MeHee, He 0Ka3ano
g oTpuuaTensHoro BnuaHuA Ha noctasku CII ua CLUA
= Ha (QOHEe CHWKEHUA NPUBNEKaTeNbHOCTU  MHbIX
(;'-3_)' pervoHoB (B nepayto oyepeab, ATP).
& B cpenHecpoyHoit nepcnexktuse (hopsapaHbIe KpuBbie,
COrMacHo oxuaaHuam, byayT HaxoaWTLCA B AnanasoHe
== lexbl Ha TTF, month-ahead M'Q)uoqepcums anpens 2019 r.) NPUBMIKAACh K HIDKHEN TPaHuMLe B NeTHWe MecALb,
------ Liexa Ha rpaHuLe ¢ Mepmanneid (BAFA) .
0 | ! | 0,0 YyTo 03HayaeT peHTabenbHocTb Oonblwei yacTu
© A0 Al Al D D A9 A 0 0 N N noctasok amepukauckoro CIIT B Espony pgaxe c
9@\ g\'@\ %'Q'Q\ s\:&\ 939\ x\'@\ 339\ '79\ 'rl'&s\ﬂ'&v@l(@& y4yeToM Bcex 3arpar
o We \a W N Wo o Wo N We o W :

* Ha ocHose ghopeapdusix uex Henry Hub, P = HH * 115% + X, 20e X — 3ampame! Ha CXuxeHue, wunnu+z, pe2asupuxayuo
Ucmouruku: Bloomberg, IHS

28 LleHbI TOProBbIX MroLwanokK

UcTouHuK: Faznpom akcnopT, anpenb 2019, npecc-koH.E.B.BypmuncTpoBon «3IKCnopT M NOBbILEHWE HAAEXKHOCTM NOCTABOK rasa
B EBpony». 18.06.2019, www.gazprom.ru

A.KoHonnanuk, Y6knuHcknit Yuunsepcutet, LUMB, mactepknacc ana lpynnel M@3npom, 31.05.2019


http://www.gazprom.ru/

Conclusion (From: A.Konoplyanik. US LNG vs Russian pipeline
gas in the EU: to get rid of the rival? // Presentation at the Free
webinar “"US LNG and European gas market”, organized by Vostock
Capital prior to "LNG 2017 Congress Russia”, Moscow-London,
26.10.2016)

e J.Henderson (OIES): “The potential of North American
LNG is huge...”, but (different authors) economics is poor
when it is to be delivered to the EU

* A.Konoplyanik: ...so whether US LNG can be competitive
in Europe based on free market forces without
administrative support to US LNG from the opponents of
Russian gas in the EU? Maybe (one of) the real reason(s)
of current campaign against Russian gas in the EU is to
create administratively competitive advantages for US

LNG aimed at getting rid of Russian gas as its rival in the
EU?

[ob6aBnto: ybpaTb KOHKYypeHTa (c bonee AeweBbIM ra3om) M TeM CaMbiM
NOBbICUTb LIeHbl Ha ra3 B EBpone (ana cBomx akcnopTtepos)

A.KoHonnAHUK, Ny6KkuHCcKMn YHusepcuteT, LLUMB, mactepknacc ans Mpynnel N@snpom, 31.05.2019



MHoroBekTopHble oTBeTbl CLUA B noaaep>xky csoero CII' u ana ocnabnexHusn

KOHKYPEHTOB B DHEpretTnkKke m 3a ee npeaeiamm. nocinengoeares/ibHaa JimHuAa

Quo Vadis EBpocoto3a: 6apbepbl ans Poccum — oTkpbiTMe pbiHKa EC ana CNI CLUA

— 5 cueHapHbix 6apbepoB 41a POCCUUCKOro rasa

—  «WMHuumnatnBa Tpex mopein» => npoeKkT «Mexaymopbe» (Muncyackui) => «nmHnsa KepsoHa»
AMepUKaHCKME aHTUPOCCUMNCKUE CaHKUMU: B 3aLUTY YKpauHbl nam B noaaepKy CLUA?

— 3aKkoH CLLUA N2115-44 o1 02.08.2017 «MpoTtnBoaencTeme npotmBHnKam CLLUA nocpeacTBOM 3aKOHA O CaHKLMAX
* Pasgen 257 «dHepreTnyeckaa 6e30nacHOCTb YKpauHbI»:
— n.9: «xodnumansHon nonntukoi CLLA aBnseTca ... NpoAo KeHNEe NPOTMBOAENCTBMA TPy6oNpoBoAHOMY NPoeKTy «CeBepHbIA NOTOK 2»

— n.10: «...npasutenbctso CLUA pomKHO yaenaTb nepsocTeneHHoe BHUMaHWE SKCNOPTY aMepUKaHCKNX SHEPropecypcos C Uesbio
€034aHMA HoBbIX paboumnx mect B CLUA...»

*  Pasgen 232 «CaHKUMK B OTHOLEHUW pa3BUTUA TPyBoNpoBoaoB B Poccuiickoit Pegepaumm» (B T.4. SIKCMOPTHbIX)
— B T.M. NyTem ocnabneHus EC B rnob6anbHOM KOHKYPEHLMN 33 Npeaenamm SHePreTukn?
AMepUKaHCKUIN cnep, AaTCKOro mapLpyTa gna «CeBepHOro noToka-2»?

— CN-2 no tpacce Cl-1, Ho: npoxoxaeHue Tpacchl CM-1 yepes Tepp.Boabl AaHnm — no npocbbe [atckoro np-ea
(HeyperynmpoBaHHOCTb rpaHuupbl mexay M33 Aanuum n Monbwin)

— [Jatckoe npotusoaeiicteune Cl-2: ponb AHaepca Por PacmycceHa? (2001-09: NMpembep-MuHuctp Aanun, 2009-14:
leH.cekpeTapb HATO, ¢ man 2016: CoBeTHUK Mpe3unaeHTa YKpauHbl)

Cammut HATO B Bptoccene (10-11.07.2018)

—  Tpamn: Pacxogpbl ctpaH EC Ha 060poHy <2% BBIM (nopor B8 HATO, CLLUA=4.2%), a ux 3aTpaTbl Ha UMMNOPT pocc.IP
MHoOro 6obLue

CammuT CLLUA-EC B BawwnHrroHe (25.07.2018) n amepukaHckum CNr

—  Tpamn-HOHKepk: «Ob6asaTtenbctea» EC no 3akynkam CMNI CLUA n pacxogam Ha cTp-Bo TepmuHanos CMNIM n nHoi
MHPpacTpyKTypbl B EC

AMmepUKaHCKMe ceHaTopbl B noaaep»ky Esponbl. Uan CLUA?

—  «AKT 0 eBponenckon aHeprobesonacHoctu n ansepcudukaumm» (10.08.2018) => 1 mapa.aonnn.CLUA Ha cTp-BO
MHPpacTpyKTypbl B EC

CMr CLWWA gna EBponbl nnu nonbckue (PG) KOHTpaKTbl Ana amepukaHckoro CMNIM (17.10.2018+)?
Mepkenb — Tpamn: CMI CLUA gna lfepmanum (oktabpb+ 2018)
14.05.2019: HOBbIM CaHKUMOHHbIM 3aKoHOoNpoeKT CLLUA npoTtne «CeBepHOro noToKa-2»

Cm. A.KoHonnaHuk. Cepua us yetbipex ctaten (CMI CLLUA vs poccuincknii TpybonpoBoaHbii ra3s B EBpone) B
«Hedterasoson Beptukanm»: (1) HF'B Ne23-24/2018, (2) HI'B Ne1-2/2019, (3) HI'B N23-4/2019, (4) HI'B Ne5/2019 w ap.

A.KoHonnanuk, 'Y6kuHCKUI YHusepcutet, LUMB, mactepknacc ana Mpynnel M@3npom, 31.05.2019



CopeprKaHue

[NekapboHunzauma EC 1 moHeTn3auma pocCMMNCKOro rasa:
BO3MOHO /I COBMELLLEHNE UHTEPECOB?

Tpw 3Tana BO3MOKHOIO Y4acTUA POCCUMCKOrO rasa B
AeKkapboHusaymm EC («TpexxogoBKa AKCIOTMHAY)

— YepHOMOPCKO-AYHAaWUCKUM aHKNaB ana poccumckoro mtCrir
KaK 31eMEHT CTPYKTYpPHOM aeKapboHmnsaumnm EC

— TexHONOrM4yecKas agekapboHusauma: ase nnm Tpu
NOMMHAHTHbIX TEXHOIOTMW NONYyYeHUs Bogopoaa?

— Poccninckoe 0KHO BO3MOXKHOCTEN B paMKax rnyboKom
TEXHONOrM4YecKkon aekapboHmnsaunm

NpenAaTcTBUA U BO3MOXHbIe NYTU UX NpeoaO0/IeHUA.
— PerynnposaHue EC

— CIr CWA

— YKpPauHCKUN TPAH3UT

A.KoHonnAaHUK, NYOKUHCKMI YHUBEPCUTET,
LLIMB, mactepknacc gna pynnbl [aznpom,
31.05.2019



NCTOpUUYECKM C/IOXXUBLUAACA KOHTPAKTHAA CTPYKTypa cerogHsAWHEeN TpaHC-
rpaHNYHOMN NPON3BOACTBEHHO-C6bITOBOM Lenu ra3docHabxeHua Poccusa - EC

FpaHuua «cTaporo»

EC-15

FpaHuUa «HOBOro»
EC-27

«HoBbIn» EC

-27

CHI Poccusa
>L ><€

Menkue u cpegHue

KpynHble KOHEeYHble

KOHEeYHble
norpeburenu:

- AOMALUHKe
Xo3AicTBa

- KOMMepYecKue
notpeburtenu

notpeburenu:
- 31eKTPOCTAHLUMN

- 3Heproemkme
NPOMbILIIEHHbIE
notpeburenm
Po3HuYHbIE Tpenaepbl

OnToBbL!

€ Toprosubl

(vmnop
- BUK

- HeuHT
KomMnaHK
Tpeipe

Tegbﬂl

erpupoBaHHble
MM-ONTOBbIE

pbl

\

L e ———

\

nocrasKax us P®

4

MyHKTbI cAQYU-NPUEMKHU ra3a Npu

B8 EC no AC3IrK

KomnaHuu-
npou3BoAnNTENN:

- [asnpom

- Hedtanbie BUK

- HenHterpmnpoBaHHble
KomnaHun

\

*

NMocTtaBku NocTtaBku JKcnopTHble MNMocTaBKu Do6biua
(po3Hu4Hble) (onmoeoie) (faznpom = Mpouzsodumesnb U MOHONObHbI (faznpom u Opyaue
30Ha mpaHzumHbix | 9Kcrnopmep) npoussodumenu)
MpaHCcnopmMHbIX
KOHMPaKmoe
~~ Ve — Farw&e#oeo—easa—w e
‘D‘CK = TOprosble nocse pacnada .
KOHTPaKTbI cuememer €3Bu | [ICK = KOHTPaKTbl NnponssoauTteneu
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(OC3rK)
«Crapbin» EC-15 CoB CCCP
>< ><

A.KoHonnsHuk, lY6KMHCKUIM YHuBepcuTeT, LLUMB, mactepknacc gna MNpynnbl M@asnpom, 31.05.2019




DKCNopT pOCCUMUCKOro rasa B EBpony:
n3MeHeHua nocne pacnaga CCCP v C3B
(30HbI HOBbIX PUCKOB ANA AEeUCTBYOLMNX NOCTABOK)

@pasneme NOCTaBOK POCCUIACKOro rasa B EBpony

NTanns ABCTpUd CTPaHbI benapychb Poccud
OpaHumnd [peuuns bantuu MonaoBa
Typumns OPI BeHrpus YKpauHa
LlIBenapuns [Monblia
CnoBakugd
Yexund
bosrapus

PyMbIHUS

Ctpansl (kpome CHI'), He Bxoasimue B EC - kypcus; Hoble rocynapersa EC: npucoequnummecs ¢ 01.05.2004 — noxuepkHyTO,
¢ 01.01.2007 — kypcue u noduepknymo; crpanbl CHI' — uinennt JJorosopa 06 duepreruueckom Coodiecrse EC-FOBE (okupH.); A,
B, C — nyHKTBI H3MeHeHNs MPaBa COOCTBEHHOCTH HA POCCUICKHU ra3 W/WJjM TPyOONnpoBoa HA mMyTH B EBpomny; KpacHbIM LBETOM -
30HA MPUMEHEHHsI YHEPreTHYeCKoro 3akonoaareabersa EC

A.KoHonnaHuK, 'Y6kMHCKUI YHusepcutet, LLUMB, mactepknacc ana lMpynnel M@3npom, 31.05.2019




Hampasnenue
JIOTUYECKOU IIeIU
poCTa TPaH3UTHBIX
PUCKOB — JIBUKCHHUE

NpeacraBneHue aBTopa
o nupamuage (npupopae

Hoanrn- U TpeX OCHOBHbIX

«CHH3Y-BBEPX»: HeCKMH COCTaBJISIOLMNX)
Ha36aHue MpaH3umHou KOMIIOHCHT. TPAH3UTHbLIX PUCKOB B
CMPAHbL A6NAEMCS N3MCHCHUA TPAHCrpaHN4YHbIX
NOCIEOHUM NEeMEHIMOM B OTHOLICHUAX MCXKAY ra3onpoBoAHbIX

8 Yenouyke 3HavuMsblx PaH3UTHBIMU CTPAaHAMHU U UX cCUcrtemMmax

Gpaxkmopos COCEAMHU, KOTOPBIE MOT'YT
MPAHZUMHBIX [IPUBECTU K IIPEPBIBAHUIO [IOCTABOK
PUCKO8 yepes CTpaHy TpaH3UTa

TexHuyecknii KOMIIOHEHT: MOAACP)KAHUE
a1e)KHOTO MHKEHEPHOI'O COCTOSIHUSI TPAH3UTHOM
CUCTEMBI JIJIs TEXHUYECKOTO 00eCTICUeHUS
CTaOUIILHOCTH U Oecrepe0oitHOCTH
(O6e3aBapuitHOCTH) TpaH3UTA

IIpaBoBoii (cyBepeHHOE ITPaBO HE3aBUCHUMOM CTPaHBI),
PeryJasiTOpHbIN (aIeKBaTHOCTh IIPAaBOBOI'0 PE)KMMa TPAH3UTA IS
BBITIOJIHEHUA 00s13aTesIbCTB 10 noctaBkam o JJCOI'K Mexay TpeTbumu
CTpaHaMH), U KOHTPAKTHBII KOMIIOHECHT (MCKITIOYHTh ITOSBJICHUC
poOIEMBI «KOHTPAKTHOTO HECOOTBETCTBUSD)

A KonomnsHuk, I'yoxunckuit Yuausepcuret, ILIIMb, mactepknacc ans I'pynnst I'azmpom, 31.05.2019



Poccua-EC: o6 nHTEepec 1 MexaHusm
MMWUHMMUN3AUNUN TPAH3UTHDbIX PUCKOB

B nepuoa ao pacnaga COB/CCCP:

— TlyHKTbI caaum-npmemkm (MNCM) - Ha rpaHuue C3B-EC, pakTnyecku
OTCYTCTBYET «TPAH3UT» (B KNAaCCUYECKOM HOPUANYECKOM MOHUMAHNK) Yepes
cTpaHbl CIB (orpaHmnyeHHbI nx cyBepeHuTeT B pamKax CIB/MCC),
MOCKONbKY CTpaHa A06bluM ra3a/akcnoptep UMeeT MoJiHbIK onepauMoHHbIN
KOHTPO/1Ib HaJ, NPOU3BOACTBEHHO-CObITOBOM ra30BOM LLEMOYKOM OT YCTbA
cKkBa*kuHbl (B CCCP) ao MCN (Ha 3anagHoi rpaHuue CIB)

Nocne pacnaga COB/CCCP:

— MNosBneHMe HOBbIX CYBEPEHHbIX HE3aBUCUMbIX FOCYAAPCTB MEXKAY CTPaHOM’-
npoussogutenem/sKkcnoptepom rasa (P®) n crpaHamm-umnoptepamu (EC)
=> NPOU3BOAMUTE/Ib YTPATMUA KOHTPO/Ib HaA, TPAH3UTHOM YacTblo ra30BOW
LEenoYykn => noasaeHne peHomeHa «TPaH3UTHbIX PUCKOB»

— [uBepcndunKkauma Kak MEXaHU3M MUHUMU3ALMU TPAH3UTHbIBX PUCKOB ANA
aKcnopTepa n nmnoptepa, HO:
* ﬂ,flﬂ mmnopTtepa. MHOXeCTBEHHOCTb UCTOYHUMKOB MOCTZ
NOCTaBLNKOB)
* ﬂ,flﬂ JKCMNopTepa: MHOXKECTBEHHOCTb PbIHKOB nyTeﬁ AO0CTaBKU
— => ansepcmnduKauma nyten ()mapwuwpytos) = 06MUN NHTEPEC ANS
npousBoguTens/sKcnopTepa U UMNopTepa => NOJHOCTbIO UCKAOUYNUTD
TpaH3uT UJIN anbTepHaTMBHbIE (06x0oaHbIE) TPybONpoBOAbI

A.KoHonnaHuk, I'YOkuHCKUI YHusepcuteT, LLUMB, mactepknacc ans Mpynnel M@snpom, 31.05.2019
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(A) Cxema MOCKOBCKOIro MeTpo -

WNIOCTPAaTUBHDbIN NpuMep (B) ynpoweHHasn
panuaano-KonbueBoﬁ CUNCt€Mbl, NMNNICTPpaTUBHaA
cxeMaTudyeckas Bepcus
CUCTEMbI ra3oBbiX MOCTAaBOK
n3 PO B EC no 2019 .
paananbHasa*) v nocne 2019
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A.KoHonnaHuK, NY6KuHcKMin Yausepcutet, LLUMB, mactepknacc ans Mpynnsl @asnpom, 31.05.2019




«IdpdPeKT maTpuubi» ANA POCCUACKON SKCNOPTHOM ra3oBou cTpatermu B EBpony -
NOCTaBKU Ha «pa3aeneHHbin» (unbundled) poiHok EC: (1) Hagbim-MNyp-Tas vs Aiman,
(2) Pucku n 3aTpatbl YKpaMHCKOro TpaH3uTta nocr-2019 sbipactyr => (3)
MOAEepPHU3aLMUA CTapbIX UsaU CO3A4aHUE HOBbIX MapLUPYTOB A0CTaBKU? (cyrybo

~ TeXHUKO-IKOHOMMYEeCKas conocTaBuTenbHasA 3a4aua)
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McTouHuK KapTbl: http://www.gazprom.ru/f/posts/60/192662/map_develop r2016-06-21_1.png

A.KoHonnaHuK, NY6KuHCKMM YHusepcutet, LLUMB, mactepknacc ans Mpynnbl Masnpom, 31.05.2019



There was a slight improvement in 2071 but since then the Compared to the international benchmark, Ukraine has the most

number of incidents has been increasing failures per 1000 km times natural gas throughput
I Mumber of incidents No. of fﬂ-'lums' ! | Jkrging
Mo. {1000 km *1 bem) EU avarage
T a1 0,014 - Gormany
0,012 -
| 34
31 0.010 -
7 28 a7
25
4 0,008 -
7 0,006 - P i
I more failures
. i on the
- I transmission
i 0.004 i line than the
I EU average
1 0,002 1 T
- ﬂ,ﬂm T T T T T 1
2010 2011 202 2013 2014 2015 2010 2011 2012 013 014 2015

KPMG caleulation meth for failure index . of 1080 km "1 bem)):

{1} Ukrgine: Calewlared on the besis of number of failures [published by UWkrtransgaz, 2015) and 38.5 th km long transmizsion system snd sum of trangit and net imports from
Russia were taken into sccount.

{2} EU average: Number of incidents per 1000 km from EGIG 2015 report and guantity of imports from Eurostat Statiztical Dashboard.

(3] Gemany: Number of incidents per 1000 km from DVGW 2011-2015 statement and quantity of imports from Eurostat Siatistical Dashboard.

Source: Ukrfransgss Publicstion an Incidents on the tranasmission system (¥ 2015 poui kinsyicTe BIOMOS HE MANCTOAREHHY rE30roHEx FEpaine sMeHwHaace Ha 21% " Published
on 2016.08.158). & Report of the European Gas Pipeline Incident Dats Group on period 1870 - 2013 (2015); Sicherheit won Gasfernleitungen — das Technische Regelwerk im Licht
der sktuellen Rechisprechuwmg (2011, 2013; 2015}

A.KoHonnAHUK, YOKUHCKMI YHUBEPCUTET,
LWLIMB, mactepknacc ana lpynnbl [@3npom,
31.05.2019




Ukraine: “transit interruption probability” index (2009-2015)

10

After damages (06.10 &
20.10.2015) & demolition

6 (22.11.2015) of electricity line
Melitopol-Dzhankoy in

Kherson Oblast (which
supplied electricity to Crimea),
this index has reached (and

3 will stay at) its maximum since
possibility of demolition of
compressor station at gas

1 pipeline now became a reality,
unfortunately...

Transit interruption probability index
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Calculated by M.Larionova, Russian Gubkin State Oil & Gas University, Chair “International Oil & Gas Business”,
Master’s programme 2013-2015, on methodology, jointly developed with A.Konoplyanik, based on principles of
credit ratings evaluation by major international credit agencies

A.KoHonnaHuk, NY6kuHcKmin YHusepcutet, LUMB, macTtepknacc ana MNpynnbl Masnpom, 31.05.2019



Yamal-

Greifswald

Pressure, bars 120/90
Distance 240
between CS, km

Inner coating Yes
Efficiency GCU Twice high

Gas-compressor 32, 25

units capacity,

MWt
Compiled froA '
Mouemy lasnpol

Tpy6onposos :f
16.01.20184
» Er

. Yamal — Germany routes

— Greifswald:

-~ Yamal

Yamal — Ust-Luga
(within RF)
@ Ust-Luga — Greifswald

Yamal — NPTR — UA -
Waidhaus:

Yamal — Sudja (within
RF)

Sudja — Waidhaus

Source: PJSC “Gazprom”
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NPTR CpaBHeHUe NPOTAXKEHHOCTU U pAja APYrux
alanaus

napameTpoB POCCUNCKUX IKCMOPTHDbIX ra3oBbiX
mapuwpyTtoB B lepmaHuio (8 EC)
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HPOTH)KEHHOCTb Mapmpy'ra C Flmana qepes «CeBeprm NoTok» Ha 1885
KM Kopoue, yem yepe3 Hagbim-MNyp-Tas (HNAT) n YKpauHy, B T.u.
NPOTAXKEHHOCTb Y4aCTKAa Ha Tepputopun PP kopoue Ha 1010 Km.
MapuwpyT c Amana yepes HINT u YKpauHy Ha 45% AnnHHee, Yyem Yyepes
p— «CeBepHbIN MNOTOKY.
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A.KoHonnaHuk, nekunn PIYHul, maructpbl 1 rog, 09.2018-05.2019



bnarogapto 3a BHuMMaHue!

www.konoplyanik.ru
andrey@konoplyanik.ru
a.konoplyanik@gazpromexport.com

3afaBneHue 06 orpaHMYEeHUN OTBETCTBEHHOCTU:

B3rnaabl, U3N0XeHHble B HAaCTOsALEel npe3eHTauum, He 06a3aTeNbHO OTpaXKatoT
(MoryT/gonxHbl oTpaXkaTb) U/Mamn coBnaaatoT (MoryT/AonKHbl coBrnagaTb) C
oduumnanbHom nosnument MNpynnol Masnpom (BkA. OAO Masnpom n/mam OO0 Ma3npom
3KcnopT), ee/nx akunoHepoB U/mnu ee/ux adPmUaAMPoBaHHbIX UL, OTPAXKAIOT
JINYHYIO TOYKY 3pEeHUA aBTOPa HACcToALLEN Npe3eHTaLnmK 1 ABAAIOTCA ero
NMepcoHaNbHON OTBETCTBEHHOCTbIO.

A.KoHonnAHUK, YOKUHCKMI YHUBEPCUTET,
LWLIMB, mactepknacc ana lpynnbl [@3npom,
31.05.2019



Pe3epBHble cnanabl



MapuKcKoe cornaweHue no kammary (COP-21) — cornaweHue B

pamkax PamoyHon KoHBeHUun OOH 06 nameHeHnUn KnMmara,
peryanpytouiee mepbl No CHUKEHUIO BbIOBPOCOB NapHMKOBLIX ra30B
B aTmocdepy ¢ 2020 roaa:

- NoAroToB/sIeHO B3ameH KMOTCKOMY NPOTOKOAY,

- NPUHATO KoHceHcycom B xoae KoHpepeHumnmn B Mapuke 12 nekabps 2015
roga,
- noanucaHo 22 anpena 2016 roaa,

- BcTynuno B cuny 04 Hosbpa 2016 r. (55+ cTtpaH n 55+% cymmapHom
amuccum CO2)

- P® nogpepxusaer COP-21 1 paccmatpumBaeT BONPOC O ero patmduKkaumnm

Llenb cornaweHunsa (ctatba 2): «akmusu3uposamso
ocyuwecmesneHue» PamovyHorn KoHBeHUMn OOH no nameHeHuwo
KIMMATa, B YaCTHOCTU, yAEpPHKaTb POCT MobasibHOMN cpeaHeMN
TemnepaTypbl «kHAMHO20 Huxce» 2 °C 1 «npusaoxcumes ycunusa» ons
OrpaHM4YeHuns pocTta TemnepaTypbl BennymHom 1,5 °C

- (COP-24 — pekabpb 2018, Katosuue. MonbLia).



MapuKcKoe cornaweHue u Hosble npegenbl pocta (MIA/MIMUK)

M>3A (2012)/MIUK (2014): HakonneHHbI byaywmin ob6bem
BbibpocoB CO2 oT 0CBOEHUA TEKYLMX AOKA3AHHbIX
n3snekaemblx 3anacos (TAWN3) HBIP (*) B Tpu (M3A)/Tpu-
yetbipe (MIAUK) pa3a npeBbilaeT BEpXHUU Npeaen
pa3peLlueHHbIX BbIOpOCoB, cornacoBaHHbIX B [1apuxe ana
Lesien ycTonymaoro pa3smTtua (notennenume B npegenax 2°C):

— MB3A: 2/3 3Tnux noTeHUManbHbIX Bbibpocos CO2 npuxoamnTca Ha
yronb, 22% Ha }nakoe tonameso n 15% Ha ras

— - noYyemy OCHOBHAA OUCKYCCUSA BOKpye 2a3a (pocc.
2a3a 8 EC)?

NJIN: yTobbl yaeprKkaTtb robanbHOe noTenieHne B
npeaenax 2°C 6e3 WMpPoKoMaclTabHOro NpUMeHeHunA
TEXHONOTMN YN1IaBAMBAHUA, UCNONb30BaHMA U XpaHeHnAa CO2
(**), He yaacTca ucnonb3osaTtb 6onblie 1/3 (M3A) - 1/3-1/4
(MIAUK) muposbix TAN3 HB3P ao 2050

(*) B pamKax TEXHONOTMYECKUX LenoyeK oT Aobblun A0 KOHeYyHoro notpebneHms Kaxaoro HBIP (yrone,
¥MAKOe TONAUBO, ra3) B KaxKA0M IHepreTMyeckoi/HesaHepreTuyeckomn chepe nx MCnonb3oBaHUs;
(**) CCUS (carbon capture, utilisation & storage/sequestration)



