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Anucknamauyma

HecMoTpsa Ha To, 4YTO MH(OpPMaLUMA, HA OCHOBaHMM KOTOPOM 6blsla CO34aHa AaHHaA Npe3eHTauus,
npeacTaBaAeT Hal CO6CTBEHHbIM OMbIT M 3HAaHWUA, COGpPaHHbIE JaHHble
U pe3ynbTaTbl UCCIeA0BaHMM, UHCTUTYT DHepreTudyeckmx MccnenoBaHUiM He MOXKeET rapaHTUpOBaTb
NPUrogHOCTb AaHHOM MH(OPMALUKM ANA UCMO/Ib30BaHMA.
Ana HedTerasoBoro 6M3Heca XxapakTepHa 3HaYMTeIbHaA A,0/19 HeornpeAeNeHHOCTH, NO3TOMY BCe Haluu
KOMMEHTapUM 1 BbiBOAbI C/le4yeT pacCMaTpMBaTh C Y4eTOM 3TOro.

CoOTBETCTBEHHO, Mbl HE HECEeM HMKAKOM OTBETCTBEHHOCTM 3a /J1100YI0 HEKOPPEKTHOCTb H(opMaLmn B

AaHHOM NMpe3eHTaLuMH, UM 3a yuepb N11o60oro poaa, BbITEKAOLWMM M3 NPAMOro UM KOCBEHHOr0
MCNOJIb30BaHUA 3TOM MH(OPMaLIUM.
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Ha noBecTKe

v" HeckonbKo cs10B 0 NporHose, . olg
KacawoLeroca npuMpogHoro rasa B Supplyldemand In Europe -
EBpone

v HblHelWHMe UrpoKu pbiHKa U HOBbIe
noTeHyMaibHble NoTpebuTenu
yrnesogopogaos B EBpone .

v HoBble npo6sieMbl - ABNSETCA /U imports
BblpabOTKa SHeprum e AMHCTBEHHbIM
BO3MOXHbIM BapMaHTOM AJ19 HOBOro
rasa?

v' Ecam B nonntuke EC HeT MecTa gaA
YroJIbHbIX 3/IEKTPOCTaHLUMUM U
aTOMHOM 3HEpruu, noyemy 6bl He
MCNoJIb30BaTb NPUPOAHbDIM ras, a:fj:z — .
BMECTO BO30OHOB/IS€MbIX UCTOYHUKOB s et s Nt pors = Darond = /‘“

dHeprumn?

Indigenous production is falling
Europe is reliant on an ever greater import volumes
LNG will account for an ever greater share of those

Gas imports to Europe come from four main sources:

Norway, Russia/Central Asia, North Africa and LNG

v MoxeT 21 ras, nosy4YeHHbIU 13
HeTpaguLMOHHbIX UCTOYHUKOB, MOMOYb MU3MEHMTb CJIOXKMBLUMMCA NOPALOK,
u rotosa /v Nonbwa Bectn EBpony K razoBoi He3aBMCMMOCTU?

Papers free to download from www.oxfordenergy.org
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PaccMmoTpeHue rasoB, co3faloWwmx NapHMKOBbIM 3 deKT

BoaaHoi nap: OCHOBHbIM MApHMKOBLIM ra3om sBnseTcAa BoasHoM nap (H,O), KoTopbli oTBevaeT 3a
NpMMEpHO ABe TPeTu napHuWKoBoro addekTa B npupoge. B atmocdepe MoneKynbl BoAbl MOriowatoTt
TEnio, KOTOpoe OTparkaeT 3em/id, a 3aTeM pacceeBaeT BO BCEX HAMpaB/IEHWMAX, HarpeBasi 3€MHYH0
NOBEPXHOCTb, HE AaBas BOSMOXKHOCTM OTPaXKEHMIO 3HEPrMM o6paTHO B KOCMoc. BoasHol nap B atTmMocdepe
AB/IAETCA YaCTbl0 3aMKHYTOM CMCTEMbl KpyroBopoTa BoAbl B npupoze. JeATeNbHOCTb 4YesioBeKa He
Jo6aBnAeT KoJM4YecTBO BOASAHOro napa B atMmocdepe. OAHAKo, TeM/bld BO3AYX MOXKET coeprKaTb
ropaszgo 60sibliee KOJIMYECTBO BJlarM, MO3TOMY MOBbILIEHUE TeMnepaTypbl yCUAMBaeT 3dEKT U3MEHEHMS
KAMMarta.

MeTaH: BTOpbIM MO 3HAYMMOCTU NMAPHWKOBBIM Fa30M YCWU/IMBAOLLMM NMAPHMKOBBIM 3deKT sBaseTca MeTaH
(CH,). C Hayana NpOMbILLIEHHON PEBOJIOLMM, KOHLEHTpauMs MeTaHa B atmocdepe yBenuumnach B JBa
pasa, 4YTO MOCMOCO6CTBOBANIO YCMAEHMEM NapHMKoBOro 3ddeKkta Ha okoso 20% . B _npombiwaeHHO
pasBMTbIX CTpaHaX, MeTaH cocTaB/ifeT 06bl4HO 15% BbIOPOCOB MNapHWKOBbLIX rasoB. MeTaH
NPOU3BOANUTCA NPEUMYLLECTBEHHO OaKTepUAMM, pasfaralolMMM OpraHMYecKkue BelecTBa B YC/IOBUMAX
HexBaTKM Kmcaopogda. Moatomy noctynaeT B atMocdepy M3 pas3IMyHbIX MPUPOAHBIX MCTOYHMKOB, @ TaKXKe B
npouecce XO3AMCTBEHHOM AeATEe/IbHOCTM 4yesioBeKa. OCHOBHble MPWMPOAHbIE UCTOYHUMKKM MeTaHa: 60/10Ta,
TEPMUTbI M OKeaHbl. AHTPOMOreHHble: A06blYa M CMraHMe UCKOMaemblX BMAOB TOM/IMBA, KMBOTHOBOACTBO
(OTX0Abl MBOTHOBOACTBA MPOM3BOAAT OFPOMHOE KOIMYECTBO MeTaHa), 3emsiefiesie (Ha 3aTomnJIeHHbIX
PUCOBLIX MOJIAX OPraHMKa B NoyBe pasnaraercA 6e3 AoCTyna KMcaopoga) CBaJiIkKM (OpraHMyecKkue oTxXofpl
pasnaratotcs 6e3 focTyna Kuciopoga). B atmocchepe MeTaH ABAsieTCs TenJI0BOM JIOBYLIKOM, KOTOpas B
23 pasa 3¢ deKkTuBHee, 4eM CO,.

Yrnekucabin ras: OCHOBHOM BKJIaZ B YBE/JIMYEHUE MCKYCCTBEHHOTO MapHWKOBOro 3ddeKTa NpUHAANEKNT
yrnekucnomy rasy (CO,). Ha ero gonto npuxoamutca 6onee 60% oT ycuneHWsa napHuWkoBoro addekTa. B
MPOMbILLZIEHHO Pa3BMTbIX cTpaHax, CO, coctaBnsieT 6onee 80% BbIGPOCOB MAapHMKOBbLIX ra3oB. (MypoBoM
oKkeaH nornowaetr CO,, KOTOPbIM B PacTBOPEHHOM BMZAE, MCMO/Nb3YETC MOPCKMMWM OpraHuMsMamm B
doTocuHTe3Ee). HepaBHO eBponencKkMe yuyeHble O06HapYXM/M, 4TO TeKylas KoHueHTpauua CO, B
atMocdepe Bbile, Yem B Nt0b6oe Bpema 3a nocnegHue 650000 net. KepHbl 6blaM NpobypeHbl Ha raybuHe
6oniee 3 KM B aHTapKTMYECKMX /ibJlax, KOTOpble 06pa3oBaMCb COTHM ThiCAY NIeT Hasaj. Jleg copepxut
ny3bIpbKM BO34yXa, KOTOpble MO3BOJIAIT M3yvaTb COCTAaB aTMOCGhEpPHOro BO3dyXa M3 pasHbiX 3MOX B
uctopmm 3emnm ",

\\ d
Q-

http://ec.europa.eu/clima/sites/campaign/pdf/gases_en.pdf
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®» CenbCKoOe X038MCTBO 10%

® Mcnonb3oBaHUe dHEpPrun (6es TpaHcnopTta) 21%
® TpaHcnopT 61%
® OTXoapl 2%

® [lpon3BoACTBEHHbIE NPOLECCHI 6%

. O L "America’s First Steam Locomotive, 1830", EyeWitness to History,
AL AR AL AL www.eyewitnesstohistory.com (2005)


http://www.eyewitnesstohistory.com/tomthumb.htm
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Kak 3To paboraet?
”Kakoun 6bl coBEPLUEHHOM HEe
Oblna cTpaterusa, BpeMeHamu
cneayet obpawatb BHUMaHUE
Ha pe3ynbTar”

v B 1865 r. 3akoH KpacHoro cdnara HaknagbiBaeT orpaHM4YeHMs CKOPOCTHU A0 3 KM/Y B
ropogax, nocesikax U cenax u 6 KM/4 Ha MHbIX goporax. Takxe Tpe6oBasocb Han4mne
newexoja c KpacHbiM ps1iaroM nepes aBToMo6MIeM Ha paccTofAHMMU 55 MeTpoB,
npeaynpexaloLLero okpyXeHue o BO3MOXXHOM OMacHOCTU. ABTOMOGUM/Ib A0/IKEH Gbll
MMeTb TPU BOAMTENA Ha 6opTy.

v' B 1878 r. BHEC/IM U3MEHEHMeE: TpebGoBaHME MCMOJ/Ib30BaTb KPAcHbIM ¢iar 3aBUcesio oT
OpraHoOB MECTHOIro CamMoyrnpaBJ/iIeHMsA, KPOME TOr0 COKpPaTHJIM paccTosiHue
npegynpexaawlero KpacHoro giara nepeg asTomo6musiem o 20 MeTpos.

v [Oxoppx b. CengeH 1879 roga, nateHTOBEe ] U M306peTaTeb, KOTOPbIM HUKOrAa He
u3obpeTan aBTOMOGU/Ib, MOAAJ1 MATEHTYIO 3asBKY Ha "AOPOXKHbIM ABUraTesb".
BbICOKOCKOPOCTHOM ABUraTe/ib BHYyTPEHHEro CropaHu1s ele He 6bla1 M306peTeH, 1
CenpeHy ypanocb COXpaHUTb MATEHT «B OXMAAHU>» 60siee 15 neT - BbI4aHO KaK NaTeHT
CLUA Ne 549,160 B 1895 rogy. OH 1 ero Accoumnauma IMLEH3UPOBAHHbIX
ABTOMOGU/IbHBIX Npou3BogMTesiei (o6pasoBaHa B 1903 r.) nbiTaancb o6ecneynTb
co6nogeHne CTPOrolM MOHOMOJIMM Ha MPOM3BOACTBO ABuratenen. NeHpu dopyg (cpeam
NpoYMX) HapyLWwua nateHT, a B 1911 rogy, AO06MACA OTMEHBI MOHOMOJIUM.

v B 1885 r. CunbBeHyc boysep M3o06pen 6eH3nHOBbIM Hacoc [...]
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HeTpagULUMOHHbIE UCTOYHMKM rasa

CYXOM, MPECHbIM ra3 C BbICOKMM

cogepxaHMemM MeTaHa

 JXMPHbIU, KUC/IbIM ras

* ra3oBbli KOHAEHcaT

* ras U3 30Hbl CBEPXBbICOKOr0 AaB/IEHMS

TpaanLMOHHbIN

\ HeTpagMUuWOHHbIM
oo
‘\51‘5 e ras U3 yroJibHbiX nJiacToB
() e ra3s M3 NJIOTHbIX NECKOB
0 e C/IaHLIEBbIN ras
o e rasoBble ruaparhbl
ol A AP
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MacluTabbl exeroaHou A00blYM rasa
o U3 HeTpPaAMLMUOHHbIX UCTOYHMKOB B
MMUpEe Ha CeroAHALWHUM AeHb?

?
i i i i v 50 mnpg m3
Figure 1.7 = Natural gas production by type in the GAS Scenario PA
E 5250 =y e e e i R = - 28% m Shale \/ 250 an‘u‘ M3
4 | o L oax I Coalbed methane
4 500 amfosssssasinsdasiovasvisesusssasrasesstnsasan | - . Tight
3750 - A .. -} 20% === Conventional v' 450 mappg M3
Share of unconventional
3000 4= " S DR ... S B S -+ 16% (right axis)
v 3
PR = = = B -+ 12% 900 mnipa M
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EBponencKkue nporHosbl, KacawulmMeca npupoAHoOro rasa

Demand Outlook 2011-2020

[(Growth trends [3:), 2011 start)

Demand is a highly uncertain variable

Forecasts range from a 9% decrease in demand to a 19% increase

in absolute numbers, the difference is eqgual to the combined consumption of Germamy and Belgium
This reflects differing assumptions on the role of gas in the future energy mix and
makes it difficult for the TSOs to define the High Daily Demand®* which is the basis for
designing resilient networks

5 130% s ENTS 045 EL-27 [2009)
ENTSO: EU-ZT (2010}
120
| Eurcgas Emviircn mental |EU-27]
1108 — — — ol Eurogas Base Case (EU-27]
F ]
= o | IEA Mew Podicies 2040 (EU-27)
10os < — a—ES 250 Clmatic 2040 |EU-27]
rimes Bassline 2005 [EU-Z7)
m T T T T T T T T

2011 2012 2003 2044 2045 2046 2047 204 204% 2020 ——Frimes Aeference Case 2010 (EU-27]

*HDD is to be understood a5 demand outlook for extrems g
climatic conditions coouming statistically ot low frequency —— &

Source: www.entsog.eu
And


http://ec.europa.eu/energy/energy2020/roadmap/doc/roadmap2050_ia_20120430_en.pdf
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. Zas markst anc s ration rules for gas and = sctrizty as wel as making cross-ba ~4
. Sedivly inves-ment in enercy infrastnirture easer - = . Roadmap 2050
iy 4 Business as usual developments I
b .
. oom in... News
» Regional Inisistives = - .
+ Cemeuimers ghts 241 Modelling approach |

» Citizens' Encray Farum

Notifications and b 14/09 - Public const lt=tion "I

» SummTeries

]
Crr—
» Press relezses

» Puniz corsultetors

« uidsos & Punizatio

s Newslettzrs

priorities for 2020 and
beyond
Noveriber 2010

European Energy
Programme for

Recovery (EEPR)

Agency for the

\  Coaperation of Energy
, Regulators (ACER]

on anzewsitional gas
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> More

tLonder = pending natiicetions o a Lita and [ransacion re The Commissien has carmied out an analysis of pessible fiture developments in a scenanio of

» Zn2rgy Comrunity ot exemption Framewdrk for vinoeszle en o - 7 - .

ol - TonSiogoa [l =R unchanged policies, the so-called “Reference scenario™. The Feference scenario was also
seguaors ) B e used in the TA for the “Low-carbon economy 2050 roadmap™ and IA for the "White Paper on

Legislation Energy infrastructure » 03/09 - Cormiss i wablish:

Transport”. The Reference scenario is a projection, not a forecast, of developments in the
absence of new policies beyond those adopted by March 2010, It therefore reflects both
achievements and deficiencies of the policies already in place. In order to take into account
the most recent developments (higher energy prices and effects of the muclear aceident in
Japan) and the latest policies on energy efficiency, energy taxation and mfrastructure adopted
or plmm.ed after March 2010, an additional scemario called Current Policy Inmitiatives
scenario (CPI) was modelled.

Both scenaries build on a modelling framework incloding PRIMES, PROMETHEUS, GAINS and GEM-E3
maodels. The FRIMES model is a modellmg system that sinmlates a market equilibrium solution for energy
supply and demand The maodel is orzanized in sub-models (moduales), each one representing the behaviour of a
specific (o1 representative) agent, a demandsr and'or 2 supplier of enerzy. GATNS complements FRIMES with
consistent estmates of non-C02 emissions and their conmibuton to reach the policy targets inchided in the
reference scenario. PROMETHEUS is & stechastic world energy model used for determining fossil fuel import
prices, while the results of the GEM-E3 general equilibriom model are used as imputs of macro-economic (e.g.
GDP) and sectoral numbers (e g. sectoral value added) for PEIMES. Several EU scenarios wese estsblished at
different points in Hme nsing a framework contract with MNatonal Technical University of Athens (swthor and
owner of the PRIMES model).

Source:
And


http://ec.europa.eu/energy/gas_electricity/index_en.htm
http://ec.europa.eu/energy/energy2020/roadmap/doc/roadmap2050_ia_20120430_en.pdf
http://ec.europa.eu/energy/energy2020/roadmap/doc/roadmap2050_ia_20120430_en.pdf
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EBponenckue NporHosbl - He 3KOHOMEeTpUYeckue moaenu!
N

What PRIMES cannot do G

He MoxeT AaBaTb KPaTKOCPOYHbIE NPOrHO3bl, MOCKOJ/IbKY 3TO HE 3KOHOMETpUYECKas
Mozenb (TakmMe NPOrHo3bl HE MOMYT CTAaTUCTUHECKM OCHOBBIBATbCA Ha NPOLLIbIX
HaboaeHUAX, KoTopble B PRIMES Mcnoib3ytoTcA TO/IbKO ANA KaIMOPOBKU NapamMeTpoB)

« Cannot perform closed-loop energy-economy equilibrium analysis, unless linked
with a macroeconomic model such as GEM-E3

« Cannot perform detailed short-term engineering analysis of electricity system or
gas system operation, as specialised models do (e.g. for an hourly operation for a
single year)

« Although rich in sectoral disaggregation, PRIMES is limited by the concept of
representative consumer per sector, not capturing differences due to heterogeneity

of consumer types and sizes E

» PRIMES lacks spatial information and representation (at a level below that of nergy
countries) and so lacks details about distribution and transport infrastructure and Bistimap 2050
flows that depend on detailed spatial information (except electricity and gas flows and sonaro s
over a country-to-country based grid infrastructure, which is represented in E
PRIMES)

+ PRIMES is an empirical numerical model with emphasis on sectoral and country
specific detall; it has a very large size and so some compromises were necessary
to limit computer time at reasonable levels; compact small models may have a
more sound theoretical foundation but lack the level of detail and the richness of

PRIMES in representing technologies and policy instru PRI MES MOdel Presentation for
@ Peer Review — Part 1
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Source: . 26/09/2011 Brussels E3MLAB
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AOPOXXHAA KAPTA 2050 knioueBble MOMEHTDI:

M,
euro 0“gas (oTcyTCcTBUE HETpPajgULMOHHOIO rasa B Espone u
npuHAaTMe Fnob6anbHOro

KnumaTtuueckoro cornawieHus) Commission

THE EUROPEAN UNION OF THE NATURAL GAS INDUSTRY

Llenb, ycTtaHoBneHHaa Ha 2050 rog, npeaycmartpusaet 32 - 41%
CHU)KEeHMe Crnpoca Ha NepBUYHYIO DHEPIrMI0 U JOCTUXKMMA 3a CYeT:

v OHeproaddeKTUBHOCTbL: BCEX CEKTOPOB, BKJ/lOYas 34aHMA U AOMaLLHME
X03IMCTBA, HO 6€3 YKa3aHMA KaK 3To 6yeT COOTBETCTBOBaTb BbICOKOM
AeKap60oHU3aLmm

v AnBepcudmrKaLmua NoCTaBoOK CbipbA, 3 CUeHapMA:

- OcHOBaH Ha AelweBoM YroJibHOM 3HepreTMKe, a TakXKe aToMHas
3HepreTuka u TexHosiornn YXY 6yayT npUHATbI COLMYMOM;

- bepsa BoO BHMMaHMe, 4TO TexHosornMn YXY He 6yayT ewe
UCMOJIb30BaHbl, aTOMHAaA SHEPrusa NOMOXeT BOCMOJIHUTb pPa3pbiB LiEH;
- He 6yaet aToMHOM 3HEpreTUKn u TexHosnornn YXY (go 32% B
NPOM3BOACTBE D/IEKTPOSHEPrun);

v'B0306HOB/1S€MbI€ UCTOYHUKKU IHEPIrUK: 75% Ba/IOBOro KOHEYHOrro
notpe6aeHusa 3Heprmm u 97% B noTpeods1eHUU SNEeKTPOIHEPrmU

14
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R AOPOXXHAA KAPTA 2050 knioueBble MOMEHTDI:
eurO z‘(gas (oTcyTCcTBME HEeTpaguLMOHHOro rasa B Eespone u

THE EUROPEAN UNION OF THE NATURAL GAS INDUSTRY anHHTMe rn06aanoro European
KnumaTtuyeckoro cornawieHus) B iiidac
MoTpebneHne nepBuYHON dHeprmm (EU27)
[prpoAHbIN a3
miapa m3
462
500 42 e
40
400 356
300
200
100 162 203 191
0 63
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KTo ocMenutbca NOBTOPUTb AMEPUKAHCKYIO
CNIAHLEeBYI0 PEBOJIIOLMUIO?
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Source: Stanistaw Rychlicki PGNiG S.A..
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LleHbl npuBA3aHble K HedTH - TA3IMPOM ?

\/CnaHu,eBbu?i ra3 rnoJIHOCTbI M3MEHU/T KPUBYIO NOCTaBOK rasa o CLUA

‘/AO HelaBHEIo BpeMEHU Tpa,DMLIMOHHbIﬁ I'IpMpO,D,HbIl\;i ra3 paccMaTpmBa/iCA Kak p,eUJeBblﬁ pecypc, B
TO BpeMA KaK CJ'IaHLLeBbIﬁ ras, npu CBOEM 06I/IJ'IbHOCTl4, 6bIN AOPOrnMM pecypCcoMm - B HacToAlee BpeMA
CHUTyaumnAa nameHunnacb
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Source: Vello A. Kuuskraa, ,,Gas Shales Drive the Unconventional Gas Revolution”, Advanced Resources International, Inc.,
Washington Energy Policy Conference: The Unconventional Gas Revolution, March 9, 2010, Washington, D.C.




lonckama eHepauﬁHa cmpameeuA 3a nocmueaHe Ha HayuoHa’siHa eHepzuﬁHa cucypHocm - cnpAamMo
Instytut Esponetickama [TbTHA KAPTA 2050
Studiéw Energetycznych Cocpuati1-12 dexkemspu, 2012

EBponenckas KOMUMCCHMA NYGAMKYET HOBble UCC/IeAJ0BAHMA B

06,n1acT HETPAAMULIMOHHOIO rasa
7 CeHTa6pa 2012

v' TpPM HOBbIX UCCNI€A0BAHMA HETPAJMLMOHHBIX

European

3HeproHocuTesien, B YaCTHOCTM CJ/IaHL,eBOoro rasa. Commision
v UccnepoBaHMA pacCMaTpMBAOT NoTeHUUAIbHOE BO3AEeNCTBUE

HeTpPagMLUMOHHbIX BUAO0B TOM/IMBA Ha:

v’ a) JHepreTMyeckmne pbiHKM,

v’ 6) BO34eMCTBME Ha KNuMart

v’ B) PUCKM CBA3aHble C A06bIYEU C/IaHLEBOro rasa (ruapopaspbiB
naacra) AN19 340POBbA YeJIOBEKA U OKpYrKaloLlen cpeabl.

v "M3y4yeHue BO34eMCTBMM HA SHEPreTUYeCKMM pbiIHOK MOKasbiBaeT, YTO
pasBuTHE HeTpagmumoHHoro rasa B CLUA npuBesio K NOBbILLEHUIO
noctaBoK CIIN, AOCTYnNHbIX Ha rno6asibHOM YPOBHE, KOCBEHHO
BAMAKOWME Ha LeHbl Ha ras B EC. [...]"
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Ba’KHOCTb KOHKYPEHLUUH, 4TO Gbl caeNaTb CNaHLUEBbIM a3 SKOHOMUYECKH

BbIr'O4HbIM.
CHM)KeHUe 3aTpaT ABNAETCA KJ/IOUOM.

European
Commission

v’ 3aKoHbl EC - 61opoKpaTnyeckoe 6pems - S

JIOKaJIbHbl€ HOPMATMBHbIE aKTbl; A3blKOBbl€ pa3/IM4ANA

v Ha MeCTHbIX pbIHKaX AOMUHMUPYIOT KOMMaHUM KOHTPOJIMPYEeMble
rocylapCTBOM -
CHUKEHME KOHKYPEHLIMU

v KpauHe orpaHuyYeHHble NOCTaBKM KJOUYEBbIX YCAYT -
BCEro HeCKOJIbKO reocemcMmyeckmx naptum mn PN 6puran

v’ BpeMAa 6ypeHua = onbIT -> AeHbru!
obICTpble M 3PDEKTUBHDBIE ONepaLmm - COOTBETCTBYIOLLEE
obopyaoBaHue
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Lane Energy

Ha HacToAWMU MOMEHT =>
30 nouckoBo-pa3BeAo4YHbIX CKBa*KMH U ToabKO 7 Pl

Ao KoHua 2012 =>

34 HOBbIX CKBaX*MH (COr1IacCHO KOHL,ECCUAM UX AOJIXKHO ObiTb 45)

i
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MAPA KONCESS | WALOSKOW C Hax' Yor

NA POSZUKIWANTE GAZU ZIEMNECO
SSHALLE GAS™ WG S TANU NAITE0-2001 K
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MoxeTt nu MNonblia NOBTOPUTL C/IAHLLEBYIO peBONOLMIO?
,»C He6ONbLLIOKM NOMOLLbIO MOUX ApYy3en...”

CywecTeyiouMe 1 3anlaHMpoBaHHbIe
rasonpoeojbl

Kntou 310 CtpaTterus frergyfor Ewrope

Existing and planned natural

gas pipelines to the West [ Kokta
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TEXHOJIOMMAM U YCyram
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CnaHueBas pesonioumsa B CLLUA - HedbTexummusa

US ETHYLENE EXPANSIONS BASED ON SHALE GAS

Planned expansions
Occidental Chemical /Mexichem
ExxonMobhil Chemical
Chevron Phillips Chemical
Dow Chemical

Shell

Formosa Plastics

Dow Chemical

Westlake Chemical
Williams

INEOS

Westlake Chemical
LyondellBasell

Considered expansions
Sasol

Indorama Ventures
LyondellBasell

SABIC

Braskem

Aither Chemicals, Renewable
Manufacturing Gateway

PTT Global Chemical

Project
New cracker
New cracker
New cracker
New cracker
New cracker
New cracker
Restart
Expansion

Expansion

Debottleneck

Expansion

Expansion

MNew cracker”

MNew cracker™

Expansion
MNew cracker
MNew cracker

MNew cracker
MNew cracker

Capacity
500,000 tonnes
1.5 tonnes
1.5m tonnes
World-scale
World-scale
800,000 tonnes
390,000 tonnes
108,863 tonnes
272,158 tonnes
115,000 tonnes
113,399 tonnes
386,000 tonnes

1.0m-1.4m tonnes
1.3m tonnes

n/a

World-scale

n/a

272,000 tonnes
n/a

Location

Ingleside, Texas
Baytown, Texas

Cedar Bayou, Texas

US Gulf Coast

US Northeast

Point Comfort, Texas

St. Charles, Louisiana
Lake Charles, Louisiana
Geismar, Louisiana
Chocolate Bayou, Texas
Lake Charles, Louisiana

Laporte, Texas

Lake Charles, Louisiana
n/a

Channelview, Texas

n/a

n/a

US Northeast
n/a

MNOTES: "Feasibility study to be complete by H2 2013 ""Feasibility study to be complete by H1 2013 SOURCE: Companies, ICIS

Source: ICIS Chemical Business Aug. 27th. 2012

Start-up
2016

2016

Q1 2047
2016-2017
2016-2017
2016

end 2012
H2 2012
Q3 2013
end 2013
2014

2014

n/a
2018
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KTo cMeeT KonupoBatb AMEPUKAHCKYIO PEBOJTIOLMUIO
HeTpagUUUMOHHOro rasa? TexHonormu!

Beverly Hills Country Club and High School

TALIS MAaAa N
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BanaHue cnaHueBoro rasa - Haw B3rnag (1)

® B camMoM ONTMMMUCTMYHOM CUEHApMM, MNOTEHUMAN pocTa MNOTpeb/eHUA MPUPOAHOro
rasa B [losblwe MoxeT 6biTb 60nee 15 mapa M3 B rog. Mo cpaBHEHUIO C YPOBHEM
TEKYLIEero noTpebsieHMs, MNoJiyYaemM FUMraHTCKMM pocT cnpoca, 6onee 100%, HO C
TOYKM 3peHUs pocTa npomnsBoacTea oT 40-80 Mapa. M3 B rofl, 3TO HE 06BEM, KOTOPbIM
JACT afieKBaTHbIM YPOBEHb KOMdopTa AN NOTEHLMA/IbHbIX MHBECTOPOB.

® TeM He MeHee, Mbl JOJIKHbI MMeTb B BMAY, 4TO ToabKOo 100% rasmdukauma
3KOHOMMKM MO3BOJIMIa Obl MCMO/Ib30BaTb BECb UJIM GOJIbLIYIO YAaCTb AAaHHOMO 06beMaA
rasa, M TakoM CLieHapUM ABNAETCA MAsIoNpaBAonoA06HbIM.

® B npomMexyTo4yHOM BapuaHTe, pOCT Clpoca Ha ra3 MoXeT ObiTb MeHee 5 mMapa. M3 B
rof, 4YTO O3Ha4yaeT, YTO NoTeHUMas BHYTPEHHEro pblHKA GyAeT ABNATbLCA CEPbE3HbIM
NpenATCTBUEM A1 pa3BUTMA A00ObIYM ra3a M3 HETPAAMUMOHHBIX MCTOYHUKOB.

® HanbonbLMK poCcT crpoca Ha NPUPOHbIN a3 MOXeT NOoCTynaTb M3 OTCTaJIoM OTpPac/u
SHEepreTuUKM, OCHOBAHHOM Ha TBEPAOM TOMJIMBE.
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BanaHue cnaHueBoro rasa - Haw B3rnag, (2)

® Ha ocHOBaHMM 3HAHMM, KacaloLMXCA pe3y/bTaToB MO NEPBbIM ABYM CKBaXKMHaAM
(ocb1UManbHO HMKAKKUX 3asiBNIEHMM €eLlle He 6bl10 CAeaH0) CNaHLEBbIM ras B Nosblue
npeacTaBAsAeTca peanbHOCTblo. OAHAKO, peHTabeIbHOCTb ero A06blYM, Ha AaHHbIM
MOMEHT, OCTAEeTCA HE YTOYHEHHOM.

® Mbl npegnonaraem, 4YTo nepBble SKOHOMUYECKUE OLEHKU A00bIUYM CNaHLEBOro rasa éyayT
caenaHbl U npeacTaBieHbl He paHblue 2013 roaa.

® KpynHoMacwTabHasa fob6bl4a ciaHueBoro rasa B [losibwe He HayHeTcA paHble 2015-2016
roAoB (M TOJIbKO B TOM C/lyvae, ecau byayT o6Hapy»KeHbl 3HaYMTe IbHble 3anachl, a TakXke
BCE Nepeync/ieHHble paHee HeobXo4MMble NpeayCc/IOBMA BbIMOJIHEHbI).

® O6beMbl M SKOHOMMKA A06bIYM CNaHLEBOro rasa (nocae Toro, Kak oHa byaeT onpegeneHa)
MO3BOJ/IUT OLLEHUTb BAMAHWE BHYTPEHHEM A06bIYM Fasa Ha SHEpreTMyeckum cektop Mosnblum.
To/IbKO TOraa MOXHO 6yaeT CNpPOrHO3MpoBaTh B/MAHME Ha Byayliee YroJibHbIX/ra3oBbliX
3/1EKTPOCTaHLMM.

® [lo3TOMY Mbl HE OXMAAEM KaKMX-JIMOO M3MEHEHMIM B NOJIbCKOM SHEPreTUYECKOM MOIUTUKE
no KpamHen mepe Ao 2015 roaa. Mo3xe cnaHUEBbLIM Fra3 MOXET UMETb B/IMAHME Ha
3HepreTMyeckum 6anaHc Monblum. Ero macwtabbl 6yayT onpeaensiTbCa KOMYECTBOM
BHYTPEHHUX Pe3epBOB M NPOAYKTUBHOCTU MONEM CNAHLEBOro rasa. 1o HallMM OLIEHKaM,
0Kono 7-10% 3Heprum B lMNonblie 6yaeT Npon3BoAUTLCA B Fa30BbiX 371eKTpocTaHumA K 2020
rogy 1 15-20% k 2025 roay.
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BanaHue cnaHueBoro rasa - Haw B3rnag (3)

» /lo6bblYa cnaHUEBOro rasa He caesaeTt EBponenckmm
Col0o3 3KOHOMMYECKM HE3aBMCMMbIM B 006/1aCTH
NpMPOAHOro rasa.

® HaMy4ywmm cueHapumM  pasBMUTUA  €BPOMNEUCKOro
C/laHUEBOrro rasa 6yaHT peasiM30BaH B Cjiydae, ec/im
CHMXKeHalwasaca Aobblda TpaaUMUMOHHONO rasa
OyJeT NOJIHOCTbD 3aMeHeHa HeTpaAaMUMOHHbIM
rasoM, a 3aBUCMMOCTb OT uMMopTa Oyaer
yaepXmnBaTbCA Ha oTMeTKe B 60%.

® YTO e KacaeTcsa pPbIHOYHbIX MOTOKOB, CTPYKTypa
MMMopTa rasa B EBpony pgocratoyHo ysA3BMMa M
BOCNpuUMMUMBa K LeHam Ha CIIrI.
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,[YCTb CMM1a U NpOCTOTA NMPMPOAHOro rasa NogHMMET SKOHOMMKY,
paclMpUT HalM NpeaCcTaB/IeHUA U CTAHET OCHOBOM A1A
6yayLero BO306HOB/ISEMOMN SHeprun.”

Codpuma 2012

27

Source: http://www.freewebs.com/tables4ethanol/MOLECULES/METHANE_CH4.bmp
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O UHCTUTYTE DHEepreTUYeCKUx Mccne,qOBaHMM

UHCTUTYT DHEepreTuyecKkmx

UccnepoBaHMM
ABNAETCA NOJIbCKOM
KOHCa/ITUHrOBOM KOMMaHHEH
ANnAa HedTerasoBoro 6MsHeca. e

B XMMMYECKOMU
NMPOMbBILLJIEHHOCTH M
3HepreTMKe, OCHOBaHHOM Ha
NPMPOAHOM rase.

Hawe npegnoxeHue:
www.ise.com.pl

17 Sniadeckich Street
00-654 Warsaw, POLAND
tel.: +48 22 629.97.46
fax: +48 22 621.74.88
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Price ap6uTtpakHbie onepauuu CII vs. Tpybonposoabl

(KOHKYpeHUMA 3a NOCTaBKM OKasbliBaeT 3pdeKT Ha Konie6aHue LeH)

LNG vs. Long Haul Pipeline
2020

Supply Competition
will have an effect
on price movements L AP_

(increased arbitrage)

LleHa ChaHueBoro rasa: 5
CLLA ueHa 6e3y6biToyHOCTH USS3-7 mBT
EC ueHa 6e3y6biToyHocTn USS5-12 mBTU

Marginal Supply
Long Haul Pipeline

Supply Competition
from US
for Atlantic Basin LNG

Supply Competition
from China and India




