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Cost par barral of cll aguivalant (3/boa)

Technology advances will change the relative cost competitiveness of resource types

2050

Tachnically recoverable volumea (boa)

Data excludes natural gas hydrates and deep coal.
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Estimates of technically recoverable
resources and cumulative oil demand
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Axxopaxxk Ouamnac Mutueaa

(21 maa 1919 — 26 mona 2013)

wOMeL] Craxuesol pesomoLLUy,
OcHOeamens Heghmezazoeo20 auzaHma

aMitchell Energy & Developments

~

Eiwe B onocTu [ropox Mutuen okoHumn Texaccimia yHueepcuteT A&M no cneywansHoc T MH¥EHep HeddTRHOW
NPOMBILLNEHHOCTIA W OTCMYXUN B apMWK, Nocne Yyero nowwen paboTaTe B Tonbko uTo obpasoeanHyo komnadwo Ol
Drilling, roe oHW ¢ BpPaTom B CKOpPOM BPEMEHH CTANKW MMHOPUTAPHEIMK 3KUMoHepamK. Co epemerem Mutyennk
CEYNMNK gonu y apyrux cobeteeHHukoe, nepeeeni Qil Drlling nog, ceol KOHTpONE M NepeMmeHoeani ee B Mitchell
Energy & Development.

B vayane 1980-x MuTuyenn npuHAn pelwweHre BypuTe dhopmaumio bapHetT (Barnett Shale) e CepepHom Texace,
KOTOPARA CYMTanack y HedTAHUKOE HenpobueaemMoi. KomnaHua BuaHecMeHa ucnons3oeana gna bypexuma
TEXHONOMMK MMAPOPA3PLIBa NNACTA, IKCNEPUMEHTUPOBANA © COCTABOM 33KAUMBIEMONA MUWOKOCTH, 3 TAKKE
NPUMEHANS TEXHWKEY Ty PEHUA TOPU30OHTANEHLIX CKEAXMWH. BM3HecMeH NoOTpaTun AeCATE NET M WeCTE MUNNMOHOE
LONnNapoe, NoKa eMy He yoanock HakoHel nogobpate cnocob BypexnAa, genaewwiil nobbIYy TONNKMEA M3 CNaHUEE
peHTabensHoi. [Nocne aToro mecTopoxaeHue bapHeTT cTano oOHWMM M3 caMbix NpogykTHBHBIX B CLLUA

HpDL"BEID,EI,CTEFD CNaHUEeBOND rada cTano I'IpHEIbLI'II:rHI::IM, a 00beMbl 40DBMK BEIPOCITH MHOMOEDATHO. E-'fM CHH3WN LUeHBI
Ha TOMNWBD 00 WCTOPHYSCKONO MHUHUMYMa.

Cam MuTtuenn, kcTaTu, BRICTYNAN 2a yCUNeHWe rocyAapcTEEHHOTD HAA30pa 3a cNaHdUyeeoi nHoycTpuen. Mo ero
CNOBAM, MHUMOSHTEl, CEA3AHHLIE © 3arpA3HEHWEM CTOUHLID BOL, NPOWCXOOAT M3-33 HAPYLWEHWA TEXHOMOMMK
NPOW3BOACTEA, KOTOPEIE 0BLIYHO A0MNYCKaT HebonkwWe KoMNaHWK.

RMIstsydzd ¢ : i 3 HOSM IS togdifddigsis 2 -3 ) [ f s d3OIs j te d O dzO a3, 9 tsMmdz
"1 JHtcBteOLOB dasYdgOds L Of sd3ded dzfpw ¢ BIsj y MdzOdzyj 9 82 toj o tsdzé
(http://lenta.ru/articles/2013/07/29/mitchell/).
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CTUMYNMpOBaHue pa3BuTuA cnaHuesbix TexHonorui B CLUA

fopoBoOw DIOAXKET NPOTPAMMBI,

logosas A06bIYa CNAHUEBOTrO ra3a, Mnpa Kyb. m
MNH Aonn. B uenax 1999 ropa &

OrOBbIE KPEANTHI, AONN./THIC. KyB. M
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Wcrounuk: MIT “The Future of Natural Gas”, 2011
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https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy/downloads.html
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Buyers seem to became cautious on the -~ Medium-Term
= . Market Report
competitiveness of Henry Hub based LNG 7~ |
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= 120 f ® LNG Contracts
® Construction start
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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. i 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
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Trend to shorter and smaller contracts with emerging buyers
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Source: Shell LNG Outlook 2017 i slides, slide 12
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b97c91840f9ffa9e4348e7b875683215aaf/shell-Ing-outlook2017-slides-master-march2017.pdf) 65
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Contracts with flexible destinations & shorter terms are becoming more common;
buyers will accept longer contracts in exchange for increased destination flexibility

© IEA 2016

R M Is ts yEetEEFraser (IEA). Global gas market outlook Will lower prices mean higher demand? //
European Gas Conference, Vienna, 25th of January 2017, slide 13 66
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Figure 19: Volume of Gazprom’'s long-term contracts (LTCs) to Europe
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When Quagdil Indexed Contracts are Taken into Consideration, Oll @

Indexes Retain Their Dominant Position in European Prices
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Gazprom - oil- and quasi-oi-indexed Gazprom - oil- and quasi-oikindexed
Algeria - oikindexed Algeria - oilindexed
68,4% ~ = Libya- oil-indexed 63,1% _ = Libya- oil-indexed
= Ciatar - oil-indexed = Ciatar - oil-indexed
_ m Other - oil-indexed _ = Other - oil-indexed
Gazprom - hub-indexed Gazprom - hub-indexed
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Gazprom - fixed price

26,0% — = Catar - hub-indexed
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Source: Gas Matters, July-August 2010, p.33.
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Afiwe face already todayitsepweoi f i
drafted considering other economic realities and today they are not f
actual . e They should better c
does exist nowadays. Simply sguices should be decrased. (???
A.K.) There are two possibilities: either to link gas prices within LTC
some spot gas quotations, either to preserve, as it has been done in
cases, oil l ndexati on, Dblotgseda®
price indicators for determination of contractual (gas) price within LT
creates concerns (within gas industry representatives) due to this
particular volatility that we have been facing nowadays at the gas
markets. This is why market participants consider oil quotations as n
reliable pricing instrument just because they are less volatile. But the
a need for réuning of pricingformulaesso thatgas price will be lower

é Totall new pricing system h:
Ami xedd o0 a (LdwiencdNeal, RrasideBlats
nVedomosti o, 16. 08. 2010) 98
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Q9 Oil-indexed long-term gas contracts are increasingly exposed to unprecedented

take-or-pay pressures in Europe. Where are we heading?

The divergence of oil and gas prices will be a
short-term phenomenon and such indexing will 15%
survive, as will long-term contracts
Long-term contract volumes will be re-negotiated .
to reduce the take-or-pay pressures on their buyers _ 22%

Long-term contract indexes will be re-negotiated in |

line with traded market price levels but keeping an 37%
element of oil indexation

This is the end of the artificial divide between

traded market hub pricing and oil indexation. | S 150/

Long-term contracts will move to hub pricing

Long-term contracts are no longer justified for

most of the gas coming into Europe. We are 8%
witnessing their demise

0 10 20 30 40 50 60
) . % .
Source: Europeds gas industry need transformatiofh to adap
European Autumn Gas Conference, hel d i n GBSStrdiegies, MiewPangr t her

December 2009, P14, 4 o s dzis f v dzd € -ls s @I fEOKO, REd 1. 30. 03. 201
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Q10 With an increasing number of long-term contracts under review pressure,
how do you think this is most likely to be resolved, given the large amount

of value embedded in them?

No-one wants to get blamed for giving away value;
very hostile arbitration is going to become even 17%

more common

The issues are too profound and complex to leave to

will be neqotiated

The system of review is tried and trusted and will
carry on as usual

0 10 20 30 40 50 60 70
0
Source: Europeds gas industry need troansformatio‘h t o
European Autumn Gas Conference, hel d i n GBdStrdiegies, Miiew nor t
Point, December 2009, p.15. 100
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