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Shale Gas: Great Expectations,
Modest Plans

CnaHuesbiil ras: 6onblive HaaeXxabl
W CKPOMHbBIE NNaHbl

Andrei Korzhubaev, Alexander Khurshudov

hale gas is a name for methane contained in highly

clayish layers: aleurites, argillites and shales. Such

deposits have long been known to exist. In 1981, just
as the United States approved the Windfall Profit Tax Act,
limited gas influx was received from the thick aleurite layer
on the Barnett Shale field in Texas. But then, at gas prices
of $56-70 per 1,000 cubic meters (Pic. 1), low debit rates
ensured production was unprofitable.

Shale gas deposits occupy large areas but are at
extremely low permeability — thousands times lower than
in conventional gas deposits. For this reason, shale deposits
are classified as unconventional reserves, just as the case
with coalbed methane and tight gas sandstone. In our view,
the correct term would be hard-to-recover gas resources.

Specialists often operate on a different concept which
leads to great differences in their estimation of resources
and reserves of shale gas. Total possible resources of our

Anpgpeit Kopxxy6aes, AnekcaHap XypLiyioB

JIAHIIEBBIM T'a30M HA3BIBAIOT METAH, COACPIKAIIUICI B

CWIBHO TIJIMHU3WPOBAHHBIX IUIOTHBIX MOPO/AX: AJIE€B-

puTax, apruuIMTax U caaHnax. CynecTBOBaHUE TaKUX
3aJIeKEN M3BECTHO JAaBHO. B 1981 ropay, mocie NpUHATHA B
CIIIA 3aKOHA O JBIOTHOM HAJOTOOOJIOKEHUU HEOKUTAHHBIX
noxogos (Windfall Profit Tax Act), Ha MecTOpoXkaeHUH Barnett
Shale B Texace M3 MOLIHOIO IUIACTA AJE€BPUTOB IIOTY4YECHBI
npuToku raza. Ho torma, npu nenax Ha ras $56-70 3a 1 000 m3
(puc.1), n3-3a MaIbIX J€OUTOB CKBAXKUH €TI0 JI00bIYa OblIa ITTy-
OOKO YOBITOYHA.

MeCTOpOK/ICHHS CAAHIIEBOTO I'a3a 3aHUMAIOT OOJIBIIHE
IUIOIIA/TH, HO OT/IHNYAIOTCSA KpaiiHe HHU3KOH IPOHUIIAEMOC-
TBIO, KOTOPAS B THICYU Pa3 MEHBIIE, YEM Y OOBIYHBIX I'A30BBIX
IU1aCTOB. I103TOMY HMX BMECTE C 3aJI€KaMH YIOJBHOI'O METaHA
U Ta32 IUVIOTHBIX IIECYAHUKOB OTHOCAT K «HETPAJUIIMOHHBIM>
pecypcam. Ha Ham B3I/IA/, IPaBUIBHEE HA3BIBATh UX «TPYAHO-
HU3BJICKAEMBIC PECYPCHI I'A32».
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350

s
©
< 300 -
(&)
3
£
=
5 250 +
=%
=
2 200 + |—=—LleHa Ha ras, gonn.
z /TbiC. Ky6. M
I 150 L —e—[obblva raza, mapga,.
< Kyb. M
3
5)
= 100 +
™
o
T
s 50+
I
D
0
_l_l
O N S OoOooO NSO oomoN ¥ O o
N~ NN DN 0 00 000 o000 0o 0
0O oOHO OO OHOHOoOOO OO o O

700

pacxonsaTcsi B OLEHKE pecyp-
COB H 3aIlaCcoB CJIAHIIEBOTO
ra3a, IIOCKOJBKY YacTO OIle-
pPUpPYIOT PA3HBIMH HOHATHUA-
mu. IloTeHIIMATbHO BO3MOXK-
Hbple pecypcol (total possible
resources) NJIaHEeThl OLICHUBAIOT
mpuMepHO B 200 TpaH M3. UTOGHI
UX pa3Benars, norpebyerca 30-
50 jeT, IMOJy4e€HHAsA IIPU ITOM
nudpa reoJIOrudecKyux 3a1acos,
BEpPOATHO, Oyrer B 1,5-3 pasa
MeHnbIe. OHAKO, TPYJHEE BCETO
ONIpEeNENNTh, KAKYI0 4YacTb H3
HHUX MOKHO OTHECTH K JIOKA32H-
HBIM 3alracam, l'[pI/II‘O[IHI)IM I
IIPOMBINIJIEHHON pa3paboTKU.
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@ Pic. 1 Gas prices and gas production
in the US, 1970-2010

@ Puc. 1. LeHbl Ha ra3 u gobblya rasa
B CLUA B 1970-2010 rr.
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planet are estimated at 200 trillion cubic meters. To explore B Mupe INpaKTUYECKU HET OIIbITA Pa3pabOTKH MECTO-
these hydrocarbons, some 30-50 years will be required; poxaeHuil ciaanieBoro raza. B 2008 roay US EIA oneHwio
with that, the actual digit for gas in place is likely to be 1.5-  ero jokazanusie 3amacet CIIIA B 866,3 miip/ M3, HO 32T€M 0G'b-
3 times below the forecast. However, the trickiest question gBHIO, YTO METOAMKA IIOJCYETA SBJISAETCSI HECOBEPIICHHOM.
is to determine which resources can be classified as proved Ha Ham B3IJIAJ, TOMY €CTb JB€ IVIABHBIX NIPUYMHBL. IlepBas
reserves, that is, suitable for profitable development. COCTOHT B TOM, UTO CJAHIIEBBIHN I'a3 HE MOACTHUIAETCSI BOJOH
There is practically no experience globally on devel- 1 He OrpaHHUYHBAETCA CBEPXY IOKPBIIIKOH, TPAJAUIITHOHHBIE
oping shale gas deposits. In 2008, US EIA estimated the MeTOABI MOACYETA 3AIIACOB 3/1€Ch HEBO3MOKHBI. [l JOCTO-
country’s proven reserves at 8606.3 billion cubic meters of BEpHOI OIICHKHA HYXXHO Pa30YPHUTHh OIPOMHBIC 10 IUIOIIA/H
shale gas, but then announced that the methodology of the ~MecTOpPOKAEHUS IUIOTHOM CETKOIM Pa3BEAOYHBIX CKBAXKUH,
reserves count was imperfect. In our view, that there are  OZHaKO, 3TO HEPEAJIBHO C TOUKHU 3PEHUSA S3KOHOMUKU. [Ipyras
two main reasons for that. The first is that shale gas is not npuyuHa B TOM, YTO IUIOTHOCTb M TEIIOTBOPHAs CIIOCOO-
located within layers bordered by water below and some HOCTb CJIaHIIEBOTO MeTaHa OOJiee YEM B /BA pa3a HUIKE,
kind of cover layer above; this means that conventional 4em 06bpI9HOrO ra3a. IIpocras oneHka JoOBITOro 06’beMa He
reserves estimation methods are impossible. Reliable esti- oTpakaeT ero nNoae3HOCTH, CIAHILIEBBIH I'a3 HAJ0 Obl CYUTATH
mate would require dense grid-drilling over vast deposit B TOHHaX, HO 3TO HE IPUHATO. [I03TOMY psI/i AaBTOPOB IIPU-
areas, which is unrealistic from the economic perspective. MEHSIOT /I 3TOT'0 KyOU4eCKHe (PyThI FA30BOI0 SKBUBAJIECHTA
The second reason is that density and thermal value of (cfe). B nexka6pe 2010 roma US EIA Bce ke OIYyOJIHMKOBATIO
shale methane is more than twice below that of conven- BeJHMYMHY JOKa3aHHBIX 3a11aCOB CJaHIleBOro rasa B CIIIA Ha
tional gas. Simply estimating the amount produced does xkoner; 2009 roga B pasmepe 1 637 mupa m3. I1o TeIIoTBOP-
not reflect its utility value; shale gas should have been HOHM CIIOCOOHOCTH 3TO COOTBETCTBYET IpumMepHo 800 miipy
counted in tons, but this is not the custom. Some authors M3 0OO6BIYHOI'O I'a32.
use cubic feet of gas equivalent (CFE). In December 2010, 3anpegenamu CIIA u Kanage! — B EBpornie, ATP, ABcTpanuu
US EIA reported that U.S. proved shale gas reserves at the — reosoropaspejoyHble pabOTHI HA CJIAHIEBBINA a3 HAXOJAT-
end of 2009 totaled 1,637 billion cubic meters. In terms ¢ B Ha4aJbHOM cragur. OYeHb NPUOIUZUTEIbHBIC OIEHKH
of heating value that amount approximately equals 800 MOXXHO /IeJIaTh IIOKA TOJIBKO HA OCHOBE I'€OJIOTHYECKUX aHA-
billion cubic meters of conventional gas. Jorui ¢ 6accerinamu CesepHord AMepuku. ITo Hamel OleHKe,
Outside the United States and Canada — in Europe, the  1ocjie IpOBEJEHUSA I'€OJ0IOPa3BEJOYHBIX PAOOT BEIUYHHA
Asia-Pacific region and Australia — shale gas exploration is /IOKa3aHHBIX 32I14COB CIAHLIEBOI'O I'432 B MUPE C y4E€TOM JKOJIO-
just beginning. Very rough estimates can be made only by TInuecKHX, TEXHOJOIMYECKUX U IKOHOMHUYECKUX OTPAHUYEHUI
comparing geological similarities with North American cocraBut He 6071€ee 12 TpaH M3.
reservoirs. We estimate that after doing all the exploration IIpousomeauinii 6ypHBIN pOCT Pa3pabOTKU TPYAHOU3BIIE-
work, the value of proven global shale gas reserves (consid- kaembIX 3an1acoB raza B CIIIA N3Ha4YaIbHO CBSI3aH C HCTONICHU-
ering environmental, technological and economic limita- eM 6o0siee 60raTbIx pecypcoB. B 90-e rogbl pocT JOKa3aHHBIX
tions) will not be higher than 12 tcm. 3aI1aCOB I'a332 OCTAHOBWICA HA YPOBHE 4,5 TPJIH M3, pacTyiee
The recent rapid growth of developing hard-to-recov- norpe6ieHre KOMIIEHCHPOBAJIOCh UMIIOPTOM, KOTODBIH yBe-
er US.-based gas reserves is initially due to the depletion auymicsa B 3,7 pasza. IMEHHO B T€ I'OJbl CTAPTOBAIN IIPOEKTBI
of the richer deposits. In the 1990's, the growth of proved CIII' Royal Dutch Shell B Ajokupe, Hurepuu, Katape, Mekcuke
gas reserves settled on the 4.5 trillion cubic meter mark; u Poccun. OgHako, B 2005 roay npasuteascTBo CIIIA BHOBB
growing consumption was offset by 270 percent growth HIpeIIPUHAIO S3HEPIUYHBIE MEPBHI JJISI CTUMY/IHPOBAHUS COOC-
in imports. It was then that Royal Dutch Shell started its TBEHHOH ra30BOI OTpPACIU. BBUIM CyIIECTBEHHO COKPAIEHBI
LNG projects in Algeria, Nigeria, Qatar, Mexico and Russia.  Ha/Jloru Ha JOObIYY I'a3a. OZHOBPEMEHHO BJIACTH YBEIUYMIN HA
In 2005, the U.S. government once again took strong 25% 006s13aTeIbHBIE OTYNCICHUS B IIOIb3Y 3€MJIEBIA/IC/IBIIEB, U
measures to stimulate its domestic natural gas industry. OHHU CTaJIH OXOTHEE 3aKII0YATh KOHTPAKTHI C TOOBIBAIOIMMU
Gas production taxes were drastically cut and authori- xoMnanusaMu. BoBpeMs mnojgocnenu U TEXHUUYECKHE HOBAIIUU
ties simultaneously increased mandatory contributions to  — MaccoBO€ pa3BUTHE TOPUZOHTAIBHOIO OYPEHUS U OIEePaAITUi
landlords by 25 percent, prompting easier contracts with MHOrocrynes4yaToro rugpopaspsisa wiactos (I'PII). B pesyib-
mining companies. Technical innovations such as the full- TaTe 706bIYa CIAHIIEBOTO I'a3a 32 YETBIPE I'0/]A BBIPOCIA € 9,8 10
scale deployment of horizontal drilling and multi-stage 54,6 mupg mM3/rog,.

hydraulic fracturing came in good time. As a result, over a Han60/1b11yI0 UCTOPHIO JOOBIYM CJIAHIIEBOIO I'a3a UMEET
four-year period shale gas production rocketed from 9.8 to  mecropoxxaenue Barnett Shale, pacnososxkeHHoe Ha ceBepe
54.6 billion cubic meters a year. Texaca B CHIA. Copeprkaliye METaH MOPOJBI 3aJI€TAIOT 3/1€Ch
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The longest shale gas production project is the Barnett
Shale deposit in northern Texas. The methane-bearing
layer of this field is situated at the 450- to 2,000-meter
depths and covers 13,000 square kilometers. The thickness
of the layer varies from 12 to 270 meters.

The project development plan envisioned reaching a
planned production level of 36.5 billion cubic meters a year
by drilling over 20,000 wells on a grid with one well per 64
hectares of land. These indicators have not been achieved.
In 2006, 6,080 wells produced 20 billion cubic meters of
gas; in late 2008, the number of wells almost doubled to
11,800 without significant impact on 2009-2010 produc-
tion.

Gas production technology is based around drilling
wells with horizontal sections of up to 1,200 meters and
multi-stage hydrofracturing. As the influx depletes, the
hydrofracturing process is repeated many times. The first
fracing operations required about 1,000 tons of water and
100 tons of sand. Now horizontal wells costing $2.6-3 mil-
lion each require about 4,000 tons of water and 200 tons of
sand for each operation. On average, three operations are
performed on each well every year.

#12 /1 December 2010 / January 2011

Ha IyomHax or 450 1o 2 000 M Ha 1wromaau 13 TeIC. KM2.
MoIIHOCTb IIacTa u3MeHsaeTcsa ot 12 10 270 m.

IInaHoM pa3pabOTKHU MECTOPOXKICHUSA INPEAyCMaTPHUBA-
JIOCH BBIMTH HA IIPOEKTHBIN YPOBEHB JOOBIYH 36,5 MIIP/, M3 /TOJ,
JUISL 3TOrO Ha/lo GbUIO IIPpOOypuTh 60see 20 THIC. CKBAXKHH 10
cerke 64 ra/CKB. DTH IIOKA3ATEIN HE JOCTUTHYTHL B 2006 roay
1066142 raza u3 6 080 cKBakUH cocrasuia 20 MIP M3, B KOHIIE
2008 roga KOIUYECTBO CKBAXKUH BBIPOCIO A0 11,8 ThIC.,, HO
no6br4a B 2009-2010 rogax CymecTBEHHO HE YBETUYHIIACh.

TexXHONOIvs JOOBIYH 432 3AKTI0YACTC B OYPEHHUH CKBAKHH C
TOPHU3OHTAIbHBIM YJACTKOM CTBOJIA JUIMHOK 10 1 200 M 1 MHOTOCTY-
nenyareiM I'PIL ITo mepe ucromenysa npuroxa I'PIT HeogHOKpaTHO
nioBropsiercst. st iepBeix oneparpit IPIT TpeboBasocs mopsyika 1
000 T Bozp!I 1 100 T 11ecka. B Hacrosee BpeMsA B TOPU30OHTATIbHBIX
CKBKMHAX CTOMMOCTBIO $2,6-3 MyIH Jy1st OiHOR oniepatyu TPIT tpe-
oyercs nopsika 4 000 T Bozb! 1 200 T recka. B cpeiaem, B TeyeHne
roJa Ha KOKIOU CKBKUHE ITpoBoauTcs Tpu I'PIL

Kommnanus Chesapeake Energy, KpyIIHBIH OIlepaToOp MeC-
TOPOKJEHUS, HEOJJHOKPATHO OOBSBIISIA O BBOJE B 3IKCILIY-
ATAIUIO HOBBIX CKBAXKHUH C ge6uToM 350 ThIC. M3/CyT B Te4e-
HUE IIepBOro mecsana. Ho 31or 1e6uT ObICTPO CHUIKAETCH, €ro
NPUXOJUTCS IOJJEPKUBATL HOBbIMU onepanuamu I'PIL Ilpu

Region | Pernon 2010 2015 2020 2025 2030
North America | CeBepHas Amepuka 54 56 92 130 148
Europe | EBpona 0 0 9 15 18
APR | ATP 0 0,5 13 15 16
Ul EEIE 54 56,5 114 160 182
Bcero cnaHueBbIn ras
Total global gas production 3180 3508 4131 4859 5660
Bcero no6blya rasa B mupe
Shale gas share, percent 17 157 276 3.29 322
[lons cnaHuesoro rasa, %

Chesapeake Energy, a major project operator, has
repeatedly announced launching new wells, with the out-
put of 350,000 cubic meters per day during the first month.
However, this production rate decreases rapidly and must
be supported by new hydrofracturing operations. In this
case, the average yield of wells at the field is only 6,260 cubic
meters per day, i.e. 56 times below the initial flow rate.

Chesapeake Energy has been busy buying up mineral
rights from landowners and in 2009 owned the licenses to
an immense area of 13.6 square kilometers. About 21,250
wells are required to obtain all the gas from such area. But
the growth of gas supplies to the U.S. Market reinforced
by the economic crisis crashed domestic prices. In 2009,
producer prices fell over 50 percent to $137 per 1,000 cubic
meters, making further production unprofitable. To pay off
debts of $12.3 billion, the company is trying to sell some
licenses and is diversifying its business and entering alli-
ances. And yet according to 2009 results, depreciation and
asset disposal turned $7.7 billion annual revenue into a $9.3
billion loss. The company’s share of gas production at the
Barnett Shale project fell from 12.4 billion cubic meters
in 2005 to 6.5 billion cubic meters. XTO Energy, another
shale gas producer, after studying the environment chose
to merge with Exxon Mobil.

The largest U.S. gas project, Marcellus Shale is still in
its infancy. This huge layer which varies in thickness from 8
to 80 meters stretches from New York to Tennessee. It has

3TOM CPEIHECYTOUYHBIH JEOUT CKBAKUH HA MECTOPOXKACHUU
COCTABIISIET BCETO JINMIb 6,26 THIC. M3/CyT, T.€. B 56 pa3 MEHbIIIE
HAa4aJIbHOTO.

AKTHUBHO CKyIlasg MHHEPAJIbHBIC IIPaBA Y 3€MJICBIA/C/Ib-
e, Chesapeake Energy B 2009 rojy Biajiesna JUIECH3UAMHA HA
OorpomMHOM mwiomaau 13,6 Teic. KM2, YTOOBI JOGBITH BECH I'a3 C
TaKOH IUIOWIA U, HYKHO PpoOypuTh 21 250 ckBakuH. Ho pocr
IIOCTABOK ra3a Ha pHIHOK CHIA, yCHIIEHHBIM 3KOHOMHUYECKUM
KPHU3HUCOM, OOpPYHIIWI BHYTPEHHHE LIEHBL. B 2009 rogy meHbI
IIPOU3BOANTENEH CHU3WINCH B 2,14 pa3a g0 $137 3a 1 000 m3,
4TO C/1eJ1a7I0 JATBHEHIIYIO I00bIYy HepeHTA0eIbHOH. YTOOb!
paccuuTtarecsa ¢ goaramu ($12,3 miapx), KOMIIAHUS TBITAETCS
IIPOAATH YACTh JUIIECH3UI, TUBEPCUPUIIPOBATH CBOH OU3HEC,
BCTYIA€T B aIbAHCHL TeM He MeHee, 1o uroram 2009 rojga npu
o06m1eit roJJoBOH BeIPyYKe $7,7 MIIP/ 32 CYET OOECIIEHUBAHUS U
CITMCAHUS AaKTUBOB OHA IIOHEC/IA YOBITKU B pazMepe $9,3 mip/.
Ee omns mo6sram ra3a Ha MecTopokaeHnu Barnett Shale causu-
nack ¢ 12,4 mapa m? B 2005 roay 10 6,5 map. m3. JIpyroit npo-
U3BOJUTEND CAaHIEBOro raza XTO Energy mpejmouen B 3TUX
YCJIOBHUAX BIUTHCA B Kopnopauuio Exxon Mobil.

KpynHeHmui aMepuKaHCKUAH ra30BbIi IpoekT Marcellus
Shale HaxOAUTCA B HAYAIBHON CTaAUM Pa3BUTHA. OIPOMHBIA
IUIACT MOIDHOCTBIO OT 8 10 80 M ImPOTAHYJICA OT mTaTa Hbro-
Hopk g0 mrrara Tenneccu. O61as I0mansb ero 140 Thic. KM2,
myouna 3aieranus 700-3000 M. ITo pasjanMyuHBIM OIEHKaM
Ie€0JIOIUYECKHE 3aI1AChI ['A32 MOTYT HAXOAUThHCS B IIpeenax 4,5-
15,2 Tp/aH. M3, 4TO COOTBETCTBYET I'A30HACBHIIICHHOCTH IIOPO/,
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a total area of 140,000 square kilometers and a layer depth
of 700-3,000 meters. Various estimates pin geological gas
reserves between 4.5-15.2 trillion cubic meters, which
corresponds to gas concentration of 0.32-1.0 percent in
the layer. The gas recovery factor is presumed to be 0.1. To
develop this deposit, companies must drill from 100,000
to 220,000 wells costing $3-4 million each. This puts the
capital investment in well-drilling above $300 billion, or at
$197 per 1,000 cubic meters.

Huge investments are needed because the shale gas
is a highly dispersed natural resource. The average density
of recoverable reserves at Marcellus Shale is 3.5-10 million
cubic meters per square kilometer. An ordinary gas well
produces this volume for the month, a highly productive
one — within a week. And both wells remain operational
for at least 15 years.

This means that full implementation of Marcellus
Shale project is absolutely unreal for now; production will
involve high yield plots, the rest will stay dormant waiting
for better times. With operating costs on shale gas produc-
tion at $80-150 and amortization costs of $100-200 per
1,000 cubic meters, full-scale implementation projects
requires commercial prices of at least $350-500 per 1,000
cubic meters.

Nevertheless, the hyped media talk on the “projected”
reserves sparked tremendous global interest to shale gas
exploration. In Canada, the Horn River and Montney
projects are in their development stages and promising
areas have been identified in British Columbia, Alberta,
Saskatchewan, Ontario, Quebec; resource estimates range
from 2.4 to 28 trillion cubic meters. In China, shale fields
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0,32-1,0%. KoapunueHT u3BiaedyeHus ra3a IpUHIT PABHBIM
0,1. 11 OCBOEHHUS MECTOPOKAEHUA NOTPEOyeTcsa IpoOypUTh
oT 100 10 220 THICAY CKBAXKUH CTOHUMOCTBIO $3-4 MJIH KaKas.
TaxkuM 06pa30M, MUHUMAJIBHBIN OO'bEM KAITUTAIBHBIX BJIOXKE-
HUH TOJBKO B OypEHUE CKBAKUH JOJDKEH COCTaBUTD $300 Mipt
win $197 Ha 1000 M3 1o6BI9M raza.

OTrpOMHBIEC BJIOXKEHHS HYKHBI IIOTOMY, YTO CJIAHLIEBBIH

ra3 SIBJSIETCS CHJIBHO PACCETHHBIM IIOJIE3HBIM HCKOIIAEMBIM.
CpenHsas IUVIOTHOCTh H3BJIEKAEMBIX 3amacoB Marcellus Shale
cocrasiser 3,5-10 mrH. M3 Ha 1 kM2, OObIYHAS I'A30BAST CKBAXKU-
Ha TAKOH 00'beM JJOOBIBAET 32 MECAI], 4 XOpOoIas — 3a HeJemo. 1
06e 106POCOBECTHO PabOTAIOT HE MeHee 15 JeT.

Cka3aHHOE O3HAYACT, YTO peanusanys npoexra Marcellus

Shale B momHOM 0O6'bEeME ceffyac a6COMIOTHO HEPEATbHA; TOObI-
4ya OGy/IeT BECTUCHh HA YYACTKAX C OOJIBIIOM MOITHOCTBIO TUIACTA,
4 OCTJIBHOE OCTABAT JIO JIYYIINX BpeMeH. [Ipu oneparuoHHbIX
32Tparax Ha JOObIYY CIaHIEBOrO ra3a $80-150 1 amopTU3aIu
$100-200 Ha 1 000 M3 nOTHOMACIITAOHAS PEATU3AIIUS IIPOEK-
TOB MOXET OBITh 06€CIIEYeHA TOIBKO IIPH YPOBHE IIEH PEATH3a-

E970% 1

norpeéurenio He menee $350-500/1 000 m3.
Tem He MeHee, pa3ayTas NPeCCoM (POPHA BOKPYT «IIPO-

THO3UPYEMBIX» 3aII1ACOB BBI3BAJIA OTPOMHBINI MHTEPEC K Pa3-
BeJKe CJIAHLIEBOI'O rasa BO BceM mupe. B Kanaze B craguu
peanu3anuy Haxo#aTcs npoekTsl Horn River m Montney, nepc-
MEKTUBHBIE TEPPUTOPUU BBIABIEHHI B Bpuranckor Koxymoun,
Anp6epre, CackaueBane, OHTapuo, KBebeke; pecypcsl OlleHH-
BAaIOTCA B Ipejenax or 2,4 no 28 tpax m3. B Kurae ciianuesbie
TIOJISL PA3ZEIEHBI HA YETBIPE KPYIHBIC IIPOBUHIIUM C CYMMap-
HBIMH BO3MOKHBIMH pecypcamu 21-45 TpaH m3.

ITepcrieKTUBBI HMEIOTCA B bBanTuiickoM 6acceiiHe B

ITonbpme, B ITapmwkckoMm 6accerine Bo PpaHuuy, B 6acceriHe

adv
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are divided into four major provinces with total potential
resources of 21-45 trillion cubic meters.

Prospective areas include the Baltic basin in Poland, in
the Paris basin in France, in the Cooper Basin in Australia.
Shale rock deposits have been discovered in North Africa
(Algeria, Morocco), South America (Colombia, Venezuela),
Russia.

In 2010, nine shale gas exploration projects were
launched in Europe (five of those in Poland). There, explo-
ration well drilling costs $20 million. The first gas was
received from a depth of 1,620 meters in Markowola-1 well.
Considering that information does not specify the yield
rate, the inflow was remissive. Michal Szubski, president of
Poland’s state-owned PGNiG, said that the first exploration
results were “not very good” though he still believes in the
prospects for shale gas.

Conditions for shale gas production in Europe are
very different from conditions in America. There are no
low-pressure gas networks for seamless delivery of gas to
the end consumer. In Europe shale layers are located deeper
and population density is higher, resulting in higher rental
and land restoration costs. Meanwhile, no other oil and gas
production technology impacts nature as much as shale
gas production. Suffice it to say that to produce one ton of
shale gas, a producer needs to inject at least 100 kilograms
of sand and 2 tons of water.

But the main setback for large-scale deployment of
shale gas wells is their short lifespan. Shale gas production
rate depletes within 5-10 years; to maintain the gas produc-
tion level a company is forced to continuously drill new
wells linking them with gas pipelines. This is unlikely to
please the residents of Austria or France, who enjoy consid-
erable revenue from tourism.

Four exploration projects have been launched in
China. However, CNPC is not that excited: it plans to edge
up to 0.5 bem per year by 2015, boosting production rate to
15 billion cubic meters per year by 2020 and to 30 billion
cubic meters per year in the long run. These estimates are
based on ultimate geological and technological limits, with
no consideration given to environmental, economic or
social factors. In our view, shale gas production in China in
2020 will not top the 5-7 billion cubic meter plank.

The table below shows our shale gas production fore-
cast (bcm) for the next 20 years, with due consideration of
all discussed conditions.

Spiraling growth in U.S. shale gas production in the
beginning of the millennium is largely due to shortage of
high profitable reserves, business activity, governmental
policies and high gas prices. Sizeable money was invested in
shale gas production at the time when annual average com-
mercial price was exceeding $400 per 1,000 cubic meters.

However, huge capital intensity of the gas industry
makes it sensitive to price fluctuations and means that
price regulator is required. In many countries regula-
tory watchdogs are the state-owned gas companies; in the
United States and possibly in Europe this function could be
taken by transnational giants. With assets across the globe,
large transnationals have an adequate safety margin to cut
down production of difficult reserves, forcing gas prices
to an acceptable level. We expect this process to take two
to three years; shale gas production is set to expand once
gas wellhead prices increase to $250-300 per 1,000 cubic
meters. However, this expansion is likely to be a gradual,
rather than quick, process.
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Cooper B ABCcTpannu. PacipocrpaHeHue INIMHUCTBIX CIAHIEB
u3BecTHO B CeBepHON Adpuke (A/mxkup, Mapokko), IOxHOHU
Amepuke (Komym6us, Benecyana), Poccuu.

B 2010 roagy B EBpore cTapToBajo 9 IPOEKTOB PA3BEAKU
Ha CIAaHIEBBIN I'a3, U3 KOTOPHIX 5 uayT B ITonbure. Bypenue pas-
BEIOYHON CKBA’KUHBI TaM 00x0oauTCs B $20 vurH. ITepBoIii ra3 ¢
ray6uHbl 1620 M MOTyYeH B CKBaKUHE MapkoBosis-1. Cyzst o
TOMY, YTO B COOOIIECHUAX HE YKA3aH JeOUT, IPUTOK OBLT 3aTy-
xaromun. IIpe3uIeHT NONIbCKON rOCYAApCTBEHHON KOMIIAHUU
PGNiG Muxan [Iy6CKH CYUTAET IIEPBBIC PE3YIBTATHI PA3BEIKU
«HE OYE€Hb XOPOIINMH», HO MO-IIPEKHEMY BEPHUT B IIEPCIIEKTH-
BBI CJIAHIIEBOTO I'a3a.

VcnoBus it OGBIYU CIAHIIEBOTO ra3a B EBpone CHIBHO
OTINYAIOTCS OT AMEPHUKAHCKUX. 3/16Ch HET PA3BUTHIX I'A30BBIX
ceTell HU3KOTO JABJICHUS, KOTOPBIE JIETKO JOCTABAT ra3 IOT-
peburemo. CraHneBble TOPOALI 3a1eraioT B EBporne miyoike,
IUIOTHOCTb HACEJIEHHUS TAM BBIIIE, PE3YIbTATE€ YETrO BO3pac-
TAIOT 3aTPATBl HA APEHAY MU PEKYJAbTHBAILHIO 3€MEIb. MeXay
TeM, B HE(DTEra3oBOH OTPACIH HET IIPUMEPOB CTOJIb MOIIHOTO
BO3/JICHCTBHS HA HEAPa, KaK IPU JOObIYE CIAHIIEBOTO Ia3a.
JOCTaTOYHO OTMETUTB, YTO JIS IOOBIYU 1 T 3TOrO ra3a Hy>KHO
3aKa4aTh B IU1aCT HE MeHee 100 Kr recka v 2 T BOJbI.

Ho I71aBHBIM IIPETIATCTBUEM JIJISI MACIITAOHOH pa3padboTKU
CJIAHIIEBOTO I'a3a ABIAETCSA HEJOJTOBEYHOCTh CKBAXKUH. Yepes
5-10 7€T MPUTOKH CIAHIIEBOTO I'd3a WCTOMIAIOTCS, U, YTOOBI
MO/IIEP>KUBATh YPOBEHb I'Aa30CHAOKEHMUS, IIPUJETCS ITOCTOSTH-
HO OypHUTh HOBBIE, CTPOUTHh K HUM I'a30IIpOBOABL. Bpsn 1u 31O
o6pajayer xureneil ABcTpuu win ®paHIN, KOTOPbIE UMEIOT
HEMaJIbIE JOXOABI OT TYPU3MA.

YeTpIpe NPOEKTA pa3BeAKu HadaTel B Kurae. OpHAKO
xommranusi CNPC He TopornuTcs 6UTh B IUTaBPHL: K 2015 roay
OHA IJIAHHUPYET BBIATH HA TOJOBOM YpOBEHb J06buHu 0,5
mipa M3, k 2020 rogy HaMepeHa yBETUIUTD €€ 10 15 Mapg M3,
Jajgee OHa JONYCKAET BO3MOKHOCTbh pocTa 10 30 miupa M3 B
roJi. OTH OLICHKH OCHOBAHBI HA IIPE/IEIBHBIX T€OTOTHIECKUX
U TEXHOJOTUYECKUX BO3MOKHOCTAX, 6€3 yuyeTa dKOJIOTHuYec-
KHX, 9KOHOMHUYECKUX M COIUAAbHBIX (pakTopoB. Ha Ham
B3I/Is/1, OOBIYA ciaaHneBoro rada 8 KHP B 2020 1. He IIpeBbI-
CcUT 5-7 MuIpa M3.

Hrioke, B Ta6/IMIIE MBI IIPUBOJIUM CBOM IIPOT'HO3 /I00BIYH
CJIAHIIEBOTO ra3a (B MIpA M3) Ha 6irpkariniee 20-1eTue, yIuThl-
BAIOIIUI BCE OITMCAHHBIE BBIIIE OOCTOSTEIbCTBA.

VHTEHCUBHBIN POCT AOOBIYM CJIAHIIEBOI'O I'a3a B Ha4ajle
2000-x rogos B CIIIA siBisiercs ciaeacTsueM jgedurura 6oaee
BBITO/IHBIX 3aI1ACOB, NPEAIIPUHHUMATEIbCKON aKTHBHOCTH,
11€JICHAIIPABICHHBIX JEUCTBUI BJIACTEN U BBICOKUX LI€H HA I'a3.
3Ha4uTEIbHBIE NHBECTUIIMU B €0 JTOOBIYY OBUIM C/I€JIAHBI B
YCIOBHAX, KOTIA KOMMEpPUYECKHE IIeHbI ra3a B CIIIA HaXOWINCh
HA UCTOPUYECKUX MAKCUMYMAaX, IIPEBBINIAA B CPETHETOAOBOM
ucuuciaeHuu $400 3a 1 000 m3.

OfHAaKO Ia30BBIM OM3HEC B CWJIy CBOEIH OIrpPOMHOI (DOH-
JIOEMKOCTU GOJIE3HEHHO Pearupyer Ha pe3Kue KoaeGaHus [eH
U HY)KJA€TCA B UX PETYJIUPOBAHUH. BO MHOTHX CTpaHaxX MHpa
(YHKIIUIO PETyIHPOBAHUSA OCYIIECTBIIAIOT T'OCYAaPCTBEHHbIE
razosblie Komiranuy, a 8 CIIA u, oryacry, B EBponie 31y poJb,
BEPOSITHO, BO3BMYT Ha €€06sl KPYIHBIE TPAHCHAIIMOHAIbHBIC
Koprnopanuy. Pacronarast akTuBaMu 0 BCEMY MUY, KPYIIHBIE
KOPIIOPAIUH UMEIOT JOCTATOYHBIH 3a11AC IIPOYHOCTH, YTOOBI
COKPATUTh JOOBIYY TPYJHOU3BICKAEMBIX 3AI1ACOB U BEPHYTH
HAa IIPUEMJIEMBIA YPOBEHDb I'a30BbI€ II€HBL. MBI OXKXHJAEM, YTO
3TOT IIPOLIECC 3a¥IMET 2-3 T0/1a; II0CJ/IE IIOBBIIICHMS LICH IIPOU3-
BoauTesnaei 10 $250-300 3a 1 000 M3 go6GBIYA CIAHIIEBOI'O I'a3a
HAYHET IIOCTEIIEHHO BO3PACTATh, HO YK€ HE OYPHBIMU, 4 MEJI-
JIECHHBIMH TEMITAMHU.
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