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AQA 5@5&5@2@3&6

Methane to Markets

MnaH PeweHuna 3agaun

Amuccumn MetaHa B Cektope [loobiuu CLUA
— [loTepun meTaHa

3akaH4YMBaHME CKBaXXWH U
KanuTanbHbI PEMOHT

CHmKeHne BbIDPOCOB Npu

3aKaH4YMBaHUN CKBaXXUH
— CbepexeHne metaHa/Bbiroga

— BbirogHa nu pereHepaunsa?
— [NlpOMBbILLSIEHHBIN OMbIT
= YaaneHue Xuakocteu

— TnyHxepHble NnogbeMHbIE
CUCTEMbI

— CobGepexeHne meTaHa/Bbiroga VIcTOuHMK: BP
— BbIrogHa nu pereHepauna?
— [lpoMbILLSIEHHBIN OMbIT



AQA 5@5&2@!93355

gy BL10pockl MeTtaHa B CekTope
NoO6biuu B 2008 r (103 mnpAa. od3)

BeHnTunauyms
yaaneHne XnaKocTtu pe3epByapoB- ,El,pyrme NCTOYHUNKN

13 ra30BbIX CKBaXKVH 6 XpaHunuLy 6 mnpa. g3

Mnpa. g3 4 Mﬂp%. ¢b® /

IBPOCHI Ha y3nax yueTta \

U Teun U3 HHesmaqueCKme
Tpy6onposogos yCTpOMCTBa3
6 Mpa. B° 37 mnpa. @
HeopraHnsoBaHHbIe
yTEeYKM KOMMnpeccopa,
BEHTUNMPOBAHUE, U
BbIXIOMbI ABUraTens
10 mnpAa. g3
[ervgpartopbl
n Hacocbl 11 mnpa. 3 YTeuku npn gobblye 13
MOPCKNX MECTOPOXOEHNN
23 mnpa. 3
UcTtouHnk: AOOC MHeeHmapu3sayus ebibpocos u ymedek napHukosbix eazoe 1990 - 2008. Anpesnb, 2010. 2

JocTyneH no cceinke: epa.gov/climatechange/emissions/usinventoryreport.html.
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Methane to Markets

[MoTtepu MeTtaHa — CekTop Oo6biun CLUA

= Csbllwe 695 000 NnpoayKTUBHbIX ra3oBbIX
ckBaxnH' B CLLA.

* [lo oyeHkam BbIBPOCHI N3 YCTbA CKBaXXWUH
npun gobbive raza cocrtasnsatoT 4 700 MrH

KyGu4ecknx MeTpoB B rog?
— [lpegnonoxutensHo 6,8 Thic. Ky6. M B roa Ha
OAHY CKBa>XWUHY

— CtommocTtb - 113 600 py6. / Ha ckBaXkuHy B rog?

LAOOC CUWA. NHeeHmapusauus Amucculi u Ymeyvek lNapHukosbix [asoe 8 CLUA 1990 — 2008. Anpenb, 2010.
2A0OC. fokymeHm TexHuueckol [Moddepxku ¢ McxodHbiMu JaHHbiMu (nocke # EPA-HQ-OAR-2009-0923) anst
Mogpasgena W

.3 Mpw oTnyckHoi LeHe 3a Poccuiickuin ras Ha EBponeiickoM PuiHke B 2008 r. $370/Tbic. Ky6. M (11360 py6./ Thic. Ky6. M)
eia.doe.gov/cabs/Russia/NaturalGas.html
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Methane to Markets

MnaH PeweHuna 3agaun

EIP\AIaturalGas(s

POLLUTION PREVENTER

nccum MetaHa B Cektope Nob6biuu CLUA
[TloTepn meTaHa

3akaH4YnBaHNE CKBaXKMH U
KanuTanbHbI PEMOHT
— CHwmxeHne BbIbpocoB
NpU 3aKaHYNBaAHNN CKBaXXWH

— CbepexeHne meTaHa/Bbiroga
— BbirogHa nu pereHepauuna?
— [lpOoMbILINEHHbIN ONbIT

= YaaneHue Xuakocteun

— [nyHXepHble NOABbEMHbIE CUCTEMBI
— CbepexeHne meTaHa/BbIroga

— BbirogHa nu pereHepaumns?

— [NpomblIWNeHHbIN onbIT

NctouHuk: Newfield




AW NaturelGas (‘

EPA POLLUTION PREVENTER

Methane to Markets nOTepM MeTaHa an 3aKaHLIMBaHMM
[[a3oBbIX CKBaXuH

[1ns ra3oBbIX CKBaXXWH B MarsrionpoHnuaemblX nyiacrtax Heobxoaum
rmapasJiM4eCKNN pa3pbiB Mi1acTta

Heobxogmmo NMPOYNCTUTb CTBOJT CKBAXWUHbI U onusnexawme nnacTbl

— [locne nepBoHavanbHOro 3akaH4nBaHuA
CKBa>KMH

— [locne kanutanbHOro peMOHTa CKBa>K1H,
CBA3aHHOIo C NOBTOPHbLIM pa3pbiBOM

OnepaTopbl HaNpaenAT NPOAYKLUUIO
B OTKPbLITbIN pe3epByap unm

eMKOCTb Anda cbopa necka,
BblOYypeHHOW nopoabl

XXMOKOCTEN ANs UX yaaneHus

BbinyckatoT unun cxuratoT 4o0bITbIN
ra3 B dpakenbHOM yCcTaHOBKe

1 530 mnH ky6. mimeTaHa
BbIMyCKaeTCsa UNKn CXnraeTcs

B (pakenbHbIX yCTaHOBKax B
pe3yrnbTaTe 3akaH4YnBaHUSA e ——— o
CKBaXVH N NX KaNMUTES1IbHOIO Williams E&P, Glenwood Springs, CO
pemoHTa B CLUA; Bmuncena metaHa

coctaBnsieT 765 mMnH ky6. m!

Tonbko Anst 3aKaHYMBAHUA CKBAXXMH U UX KanuTtanbHoro peMmoHTa. AOOC. [JokymeHm
TexHuyeckol Noddepxxku ¢ NcxodHbimu [JaHHbiMu (pocbe # EPA-HQ-OAR-2009-0923) ons
Mogpasgena W. <www.regulations.gov>. NepecmotpeHo AOOC. 5
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Methane to Markets
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PereHepauusa MetaHa co CHMXeHuem
BbibpocoB npu 3akaHynBaHun CKBaXuH

YTNnNuanpynuTe npupoaHbIA ra3 u KOHAEeHcaT, NonyyYeHHbIe npu
obpaTHOM NPOMbIBKE CKBaXXWH, BCrnea 3a ruapaBiinyeckum paspbiBOM

MNepenBmkHoe 06opyaoBaHNE NO3BONSAET OTAENUTb NECOK U BOAY,
nepepaboTaTtb ras 1 KoOHAeHcaT C Lienblo Npoaaxu

[MponycTuTe pereHepuUpoOBaHHLIN ra3 Yepes gerngpaTop U CHETHUK U
HanpaBbTe ero B CObITOBYIO BETKY TpyOOMNpoBoaa, cokpaTneB 00bem
rasa, Bbl[yCKaeMoro un cXmraemoro Ha gpakerbHOM yCTaHOBKe




AQA HWXxXeHne BbiOpocoB npu NaturalGas (
aaakdaiay’ 3aKaHYMBaHUM CKBaXXUH:
NpeaBapuTenbHble YCNoBuUs

= HeobxoauMo Hann4me NOCTOAHHO YCTaHOBIIEHHOO
o6opyaoBaHUA [0 NPOBEAEHNSA OYNCTKM

— Tpyb6onpoBoa OT YCTbSA CKBaXMHbI 10 CObITOBOM BETKU
TpybonpoBoaa

— Herngpatop

— ApeHOoBaHHbIM ra30HOCHbLIM Y4acTKOM Yy3en yyeTa

— Cknagckune pesepByapbl A5 CKBaXXMH, MPON3BOASLLMX
3Ha4YuTeNbHbIE 0ObeMbl KOHOeHcaTa

= [a3 u3 cobITOBOM BETKM TpybonpoBoga MOXHO
Mcnonb3oBaTth A1 Nogayvun Tonamea B KOMNPECCop
n/vinn rasnndTa B CKBaXXMHaAX HU3KOro JaBreHus



AGA VoG Y
By’ CHukeHune BbiGpocoB npu 3akaH4YMBaHUM
CkBaxuH. ObopypoBaHue

NepenBuxHoe obopyaoBaHue, ycTaHaBNMBaeMOE Ha canaskax
Unn aBTonpuLene Ans ynaenvMBaHus rasa, oopasyoLlerocs npu
NPOYMCTKE

— JloBywka onsa necka
— TpexdasHbin cenapaTop
= lcnonb3yuTte nepeaBmxHoOU gerngpartop ¢ Teepabim

nornoTutTenem Ard KannmtalibHbiIX PEMOHTOB, TpGGyI'OLLI,I/IX
TeXOGCJ'Iy)KI/IBaHI/IFI NMUKOJ1EBbLIX BOOOOTAESIUTEIIEN

’ N MKOCTb A5 ra3a

B nernagpatop
—

[MeckonoBka

las

YCTbe CKBaXMHbI

>

KoHgeHcat

dakenbHble J'IVI'HVII/I
L _,X, | >< >

BpemeHHble, NepenBuxHble

Ha3emHble YcTtaHoBku, NcTtoyHuk: BP

NcTtouHuk: Williams



AQA NanrGas Y
iy CHuXeHue BbiGpocoB npu 3akaHYMBaHUU
CkBaXxuH: CkBaXxunHbl Hnskoro [laBneHus

= [lapTHepbl 1 NpoaaBLIbl COBEPLUEHCTBYHOT UCMOMb30BaHMe
nepeaBWKHbIX KOMMPECCOPOB MPU CANLLKOM HU3KOM 14
NOoAKIIoYEeHNs K CObITOBOW BETKE JaBreHun B pe3epByapax

— WckyccTBeHHbIN rasnudToBbIN NOABEM A0 YPOBHSA NPO3paYvyHON
XXMOKOCTU

— [lognop rasa 4o YpOBHS AaBreHusi B CObLITOBOW BETKE
— YnpaBrneHue npobKkoBbIM NOTOKOM
— YBenuumeaeT 3aTpaTbl NpoeKTa

NcTouHuk: Herald
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Methane to Markets
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CHunxeHue BbiOpocoB npun 3akaHYMBaHUU
CkBaxuH: Bbirogbi

CHWXeHne aMmmuccum MmeTaHa Npn 3aKkaH4YnBaHUN N
KanntalJibHOM PEMOHTE CKBa>X1H

Noxon oT Nnpogax pereHepupoBaHHOro rasa u
KOHAeHcaTa

YnyduwleHne OTHOLWEHUN C NpaBUTENbCTBEHHbLIMU
opraHusaunsamMm n MeCTHOM OO ECTBEHHOCTbIO

CHmXeHne BO34eNCTBMA Ha OKpYXatoLLyo cpeay
[ToBbIlLeHMe 6e3onacHoCTH

CHuXeHune 3aTpart Ha yaasieHme oTxoaonB

10



AQA InbIT NapTHepoB No CHMXeHUI0 BbIOPOCOB NG
iy’ TPy 3akaHuYMBaHMKM CKBaXuH: British
Petroleum

KanutanbHble BrnoxxeHusi okono 15 000 000 pybnen Ha oavH
KOMMJIEKT Ha canaskax, COCTOALLNN N3 NepenBMmKHbIX
TpexdgasHbIX cenapaTopoB, NOBYLUEK O51F necka, 1 pe3epByapoB
B okpecTHocTaX Rocky Mountain Region (CLLUA)

icnonb3oBaHue rasoynosutenen Ha 106 ckBaXXnHax

Ob6Luiee KONMYECTBO COXPaAaHEHHOIO NPUPOAHOro ra3a cocTaBnsieT
npumMepHo 9,9 MnH. KyD. M B roa.

— 93,4 MIH. Ky6. M Ha CKBaXXMHY B CpeHEM

* KoHcepBaTuBHaga oLEHKa YMCTOM CTOMMOCTUN COXPaHEHHOrO rasa
coctasnsaet 700 000 pybnen Ha ckBaXkuHy?!

6 700 bappenen B rog Ans coxpaHeHHOro KoHAeHcaTa

1,5 roga cocTtaBuUT Nepuon OKynaemocTu And NpUpoagHOro rasa u
KOHOeHcaTa Ha OCHOBE LieH KomnaHuu BP Ha npupoaHbin ras

. 1 CtonmocTb NpnpoaHoro rasa no oueHke kKoMnaHum coctasuna 7,600 pybnen/MnH. ky6. m 11



PIAIN DnbiT MNapTHepoB No CHUXeHUIo NaturalGas )
ey’ BL1I0pocoB npun 3akaHYMBaHUM

CkBaxuH: BP

= K koHuy 2005 r., BP coobwinna o coxpaHeHuu:

— 116 MnH. Ky6. M rasa u
— 53 000 6appenen koHaeHcaTal

[MepenBwmxkHOM TpexdasHbin cenapartop, cTtouHuk: BP

1 KombuHauusa pgeatenbHocTu B wWtatax MoHTaHa u Banomuur, CLUA. 12



DnbiT MapTHepoB No CHMXeHUKo NaurdCas (Y

NcTtouHuk: Williams
,D,Ba paga 6]'IVI3KOpaCI'IOJ'IO>KeHHbIX YeTblpeX CKBaXH 13



PIAIN DnbIT NMapTHepoB no CHMXXeHuro =
aiaddias’ BL1I0pocoB npu 3akaHYnBaHUU CKBaXXuH:
Williams

[MpoayKTUBHbLIV rOPU3OHT MecTopoxaeHna Williams Fork
(Piceance Basin) — HU3KONpoHULUaeMbIN, MNOTHbIW, NTMH30BUOHbLIN
necyaHuk (nopuctoctb 10%, ananasoH NpoHMuaemMocT oT 1 o
10 mukpogapcwm.

CKBaXXuHbI MpodypeHbl Ha rnybuHy ot 2 000 go 2 750 meTpoB
[laBneHne notoka HaxoauTca B gnanasoHe ot 100 go 170 atm

[na akoHoMn4Yeckon adPEKTUBHOCTU CKBaXXUH TpebyeTcs
CTUMYynUMpoOBaHWe pasfioma

[ naopaBnnyeckuim paspbliB MPUMEPHO 3a 5-6 3TarnoB Ha CKBaXXUHY

[MpumensieTca obopynoBaHne BRECO Ha canaskax gng
NPOMbIBKM OBpaTHBLIM MOTOKOM, KOTOPOE UCNONb3yeTcs Ans
pasgeneHns necka, Boabl U rasa npu nepBoHa4vanbHou
NpoMbIBKE O6paTHBIM NOTOKOM

BRECO Ha canaskax a5si NpoOMbIBKM 0OpaTHbLIM MOTOKOM
pasmellaeTca Ha TUNOBOM KyCTe 13 4 CKBaXXMH Ha CPoK 32 OH4

14
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Methane to Markets

NaturalGas(‘

EPA POLLUTION PREVENTER

OnbiT NMNapTHepoB no CHUXeHuo BbiIOpocoB

npu 3akaHunBaHum CkBaxuH. Williams

3akaH4nBaHMe CKkBaXnH B Piceance

OcyLLl,eCTBJ'IFIeTCFI obpaTHas npombIBKa
CKBa)XMH, BOOOW B TeYeHue nepBbix 12 yacos,
KOTopas NoTOM HarnpaBnaeTcs B o6opy,u,osaHV|e
BRECO Ha cana3skax

YcTaHaBnmBaeTca 3arnyLika gnsa u3ondauum ot
aTana rmapasnunyeckoro paspbiea (B cpegHeM 5
- 6 9TanoOB Ha CKBaXXWHY)

3arnyu.||<a BbiCBeEPJINBaAETCA NMpm noMoLumn
YCTaHOBKWM OJ14 KalnTalibHOIro peMoHTa
CKBa>XUH

[[@a3 nogaeTcst B KOMMSEKT NS NPOMbIBKUA
O6paTHbIM NMOTOKOM rocrne rmgpaBrin4ecKkoro
pa3pbliBa U 0O BbiICBEPJINBAHNA 3alfnyLleK

15
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Methane to Markets OanT napTHepoB no CHM)KQHM'-O Bb|6pOCOB

npu 3akaHunBaHum CkBaxuH. Williams

Komnnekt BRECO Ha canaskax 4ng npoMbIBKU

obpaTHbIM NOTOKOM
| N - E:sl(ocn:
a asa

\H N EMKOCTb

‘‘‘‘‘‘

NaturalGas(s

16



Methane to Markets

NaturalGas
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OnbiT NMapTHepoB no CHUXeHUO BbiIOpocoB
npu 3akaHuynBaHum CkBaxuH: Willilams

Kak pabotaet BRECO?

B eMKOCTM Ansi necka Nnecok otTaensaeTcd oT 0bpaTHOro nNoToka
XUOKOCTU

B eMKoCTU s rasa NPouUCXoanT OTAeNeHne rasa ot Boabl,
KOTOpasi UCMoNb3yeTcs ANA rmapaBnn4ecKkoro paspbisa

— [a3 HanpaBnsaeTcs B cOLITOBYO BETKY TpybonpoBoaa
[lecok BbIrpy>XaeTcd B 3anacHoOW pe3epByap BPY4HYHO
Bopna cbpacbiBaeTcsi B COOpHblIE EMKOCTU aBTOMaTUYECKN

— Bopa dunbTpyeTcs 1 NOBTOPHO UCMONb3yeTcsa Npu nocrnenyoLmnx
paboTax no rmapaBin4eckoMy paspbiBy

KomnnekT Ha canaskax anst (poMbIiBKM 06paTHbIM NOTOKOM
paboTaeT nog AaBneHneM Ha 2-4 aT™ BbllLEe OaBNEeHUs Ha
cbOpHOM NMMHMK, KOTOPOE COCTaBNAET NPUMEPHO OoT 19 Ao 23 aTm
B Piceance Basin

17
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Methane to Markets

OnbiT NMapTHepoB no CHUXeHUO BbiIOpocoB
npu 3akaHuynBaHum CkBaxuH: Willilams

Korga ncnosnb3yeTcs KOMMEKT A MPOMbIBKM 06paTHbIM
MOTOKOM?

= [locne cTMmMynmpoBaHuA paspbliBa B KaXX40W 30He

= [locne paspbiBa BO BCEX 30HaX BO BPEMSA OXUOAHUSA
NPUMEHEHNS YyCTaHOBKM KanuTanbHOro peMoHTa CKBaXKUH 44
BbICBEPNMBAHNSA 3arnyLwek U OKOHYaTeNnbHOro 3akaH4mMBaHus
CkBaXuH (4o 10 cyTok)

= [lpounsBoguTenbHas CKBaXKMHA AOMKHA UMETb NPOMbICIIOBLIE
TpybonpoBoabl, BeayLime B cuctemy cbopa

= Pa3BenoyHble N BHOBb NPOOYpPEHHbIE CKBAXXUHbI HE
3aKaH4MBaKTCS C NPUMEHeHNeM TEXHOSIOTMN pereHepawmu
rasza (REC Technology). B TeyeHue 1 mecsiua ckBaXkuHbl Ha
TUNOBOM KYyCTe U3 4 CKBaXXWH COeNHEHbI C KOMMJIEKTOM Ha
canaskax ansi NpoMbIBKM 0OpaTHbLIM MOTOKOM

18



() \ NaturalGas
Methane to Markets CH nxeHume Bb|6pOCOB n p“ EEEEEEEEEEEEEEEEEEEE
3aKkaHYuBaHUN CKBaXWH:
JKOHOMMNYECKUn AHanus
CTATUCTUKA NMPOMbIBKU OBPATHbIM NMOTOKOM,
YCPEOHEHHAA ONA OOQHOU CKBAXWHDbI
CpenHee KonmyecTBo AHen obpaTHOM 3aKavky = 32
CpenHee KonmyecTBO rasa B MiH. Ky6. M COXpaHEHHOro npu 651
obparHom 3akauke =
CpenHee KonmyecTBO rasa B MiH. Ky6. M COXpaHEHHOro npu 20
obparHom 3akayke B AeHb =
CpegHss Bblpydka oT obpaTHoM 3akadku ($) = 4 300 000 py6.
CpegHue 3aTtpaTbl Ha BypeHne/3akaH4YnBaHne ckBaXKuHbl ($) = Ot 43 pno 46 MnH py6.
CpegHue 3aTtpaTbl Ha o6paTHyto 3akadky ($) = 364 200 py6.
CpenHsasa ynctas akoHoMust OT obpaTtHom 3akadkm ($) = 4 000 000 py6.
CH, pereHepupoBaHHbIN B 2005 T. = 169 MnH Ky6. M unu
0.45 mrH ky6. M /cyT.

OueHka cpefHero 3HaYyeHnsa KoHLUeHTpauun meTtaHa B rase: 89.043 % o60.
HaHHble, cooblieHHble napTHepom Mporpammebl Natural Gas STAR (Williams)

19
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NaturalGas
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CHunxeHune BbiOpocoB npu 3akaHYnBaHUN
CkBaxuH: BbiBoAbI

CHuxaeTca aMmccust MetaHa, MOLLIHOTO
napHukosoro rasa (I

Tun 3akaH4YNMBaAHMA CKBaXKMHbI onpeaensiet
)KN3HECMOCOOHOCTb TEXHOMNOIMMN CHUKEHUS]
BbIOPOCOB NMpu 3akaH4YNBaAHMUN CKBaXKMH

Bona v xxmngkocTtb, obpasyrolmecd B pesynbrare
OENCTBUIN NO CHWXXEHUIO BbIBPOCOB npu
3aKaHYMBaHUN CKBaXXWH, NUCMOMNb3YOTCS MOBTOPHO

YcTpaHaTca BbIOPOCHI, LWYM U NPUYKHBI AN
XanoO rpaxkgaH, cBA3aHHbIX C daKesbHbIM
CXKUraHmem

[MoBbillaeTca gobaBrieHHas 9KOHOMUYecKas
LEHHOCTb

20
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EPA POLLUTION PREVENTER
Methane to Markets

MnaH PeweHuna 3agaun

F O9muccun MetaHa B Cektope [o6bium CLUA
— [loTepn meTaHa

=  3aKkaH4YMBaHWE CKBaXXWH M KanuTanbHbIN PEMOHT
— CHwmxXeHune Bbl6pOCOB npun 3akaH4nBaHU
CKBa>XVH

— CbepexeHne metaHa/Bbiroga
— BbIrogHa nu pereHepaunsa?
— [1pOMbILLSIEHHbIN ONbIT

YaaneHue XXngkocteu
— TnyHxXepHble NogbEeMHbIE CUCTEMBI
— CbepexeHne meTaHa/Bbiroga
— BbIrogHa nu pereHepauna?
— [1pOMbILLSIEHHBIN ONbIT

NcTouHuk: BP

21
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Methane to Markets

NMoTtepu MeTtaHa — YpoaneHue XXnakocTtu
n3 CkBaxxuH NMpupoaHoro MNasa

= [lpoayBku AnNg ygoaneHua XXUMOKoCTU MOryT NpUBOANUTb K
BblOpocy B aTMocdepy OT 2 00 45 Tbicad Ky6. M B rog

Ha OAHY CKBaXkKUHY 1

= HakonneHue Xnaknx yrneBogopoaoB U BoAbl B
obcagHbIX Tpybax CKBaXXUHbI CHMXKAET
NPON3BOANTENBHOCTb N MOXET NPUBECTHU
K OCTaHOBKE NpoM3BOACTBa

= OnepaTtopbl BEHTUSNPYIOT
(T.e. npoayBatoT)
CKBaXXWHbI B aTMocdoepy
ONS BbITECHEHUS! XKNOKOCTU

1 Mobil. MccnedosaHue Ha koHkpemHom ripumepe Pig Piney (1997). U3noxeHo
Ha cemuHape Natural Gas STAR. Takke moxHo HanTtu B: AOOC. M3eneyeHHbIe
Ypoku: YcmaHoeka rnnyHXepHbIX MOObEMHbIX CUCMEM 8 2a308bIX CK8aXUHaXx.
OxkTabpb 2006. epa.gov/gasstar/tools/recommended.html

WNcToununk: BP 22



) NaturalGas(s

Readdaay’ YaaneHue Xungkoctu c Nomolbro
[nyHXepHbIX NMoagbeMHbIX Cuctem

B TpaaMUNOHHbIX NNYHXEPHbIX NOAbEMHbIX
CMCTEMaX UCMNOSNb3yeTCHA POCT JaBMEHNs B
ra3oBbIX CKBaXXMHAX BO BPeEMS UX
OCTaHOBKM ANS BblTankneBaHus cTBomna
KNOKOCTM Ha NOBEPXHOCTb 6e3 BbINycKa
rasa

= [azoBble ckBaXuHbl CLLUA obycTpoeH®b!
175 000 nnyHxepHbIMKN cnctemammt

= B pe3ynbTarte NPUMEHEHUS NITYHKEPHbIX
CUCTEM, SMMUCCUKN COKpaLLalTCA Ha
4 600 MmnH m3/ron?

= [lpon3BoauTENBHOCTb ra3a NoBbILLAETCS
Ha 10% 3a c4eT NNyHXepHbIX NOAbEMHbIX
CUCTEM

10ueHka npoaaBLOB NITyHXEPHbIX NMMATOB

2B npeanonoxeHun o ToM, 4to 40% nnyHXepHbIX CUCTEM OCHALLEeHbI “pa3ymHon”
aBTomMatukoun, 50% cokpalleHNss IMUCCU NPON3ONOET 3a CHET NPUMEHEHUS
nyHxXepoB N 75% cokpalleHusi 3a CHYET pasyMHON aBTOMaTUKK

Hcrounuk: Weatherford



AGQA paavUunOHHbIe lnyHXepHble NaturalGas(
sy MoaobeémMHble Cuctembl O6nagaroT
3HauumTenbHbIMU HegocTaTkamm

= [loCTOSIHHbIE LMKITbl MOTYT HE COOTBETCTBOBATb
pabovnM XapakTepucTMKam CKBaXKUHbI

— LnknupyoT CnNnLKOM 4YacTo (BblCOKaA CKOPOCTbL 3anycka)
* [InyHXep He MOJSIHOCTbLIO 3arpyeH

— UuknnpytoT cnuwikom no3gHo (HM3Kasi CKOpOCTb 3arycka)
» [InyHXep neperpyxeH, 3actpesaeT

* ,EI,aBneHme NP OCTaHOBKE CKBaAaXWMHbl HE JOCTATO4YHO OJ14
NOAHATUA NMIYHXEepa U XNOKOCTEN Ha NOBEPXHOCTb

* MoeT BO3HUKHYTb NOTPEOHOCTL NPOAYBKU C LIENbHO
MNOAHATUSA NMIyHXepa

= B pesynbTaTte neperpyXeHHbIX NIyHXepHbIX
CUCTEM CO30aeTca He0bXoaAMMOCTb
HeaBTOMAaTM4YECKOro BbiNycKa rasa
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AQGA NaturalGas(
Methane to Markets BblnyCKM ra3a Ha CKBa)KMHax —

“PasymMmHasa” ABTomMmaTuka

= ABTOMAaTU3ALNS MOXET YNyylUnTb paboTy
MNYHXEPHbIX NOABEMHbIX CUCTEM 3a CHET
KOHTPOMNS NapamMeTPOoB YCTbS CKBaXKMHbI, TAKNX KaK:

— TpybHOEe 1 MeXTpybHOe aaBneHue
— MpPOrnycKHasa cNnoCOBbHOCTb
— BpeM4 xoda nnyHxepa

= [lcnonb3ysa gaHHY MHGOPMaLMIo, cCUCTEMA MOXET
ONTUMU3NPOBATL BPeMS LMKIA NyHXepa C Lenblo:

— COKpalleHUs BbIMyCKOB ra3a 13 ckBaXkuH B atmocdepy
— BOCCTaHoOBNeHus bonbliero oobeéma rasa

— [AanbHenllero cokpalleHust aMnuccuin metaHa

25



P((Y)N NaturalGaSA

Methane to Markets

ABTOMaTU3npoBaHHble PerynaTtopbl

T = Hn3KOBOSbTHbLIE; MUTAKOTCS OT

Selikt Papel ——

| nepesapsxaemMomn CoriHe4YHON baTapeu

Lybricator

RSN = HaGnogaloT 3a napaMeTpamm CKBaXKUHDI

Controbip! e | ﬂ’

=  KOoppeKTUpYIT UMK NNyHxXepa

NcTouHuk: Weatherford

= NwuctaHUuMOHHOE ynpaBrieHne
CKBaXXUHOW

— HenpepbiBHas pernctpauus
NHopmMaLum
— [ucTaHumoHHas nepefadva gaHHbIX

— [OunctaHumoHHOE NpuHaTHE
NHCTPYKLNW

Nctounuk: Weatherford
— HabnogeHue 3a gpyron annapaTtypomn 26



A NaturalGas

EEEEEEEEEEEEEEEEEEEE
Methane to Markets

CoepexeHnsa MeTtaHa

= ONTYMU3UPOBAHHbIN LMK NAyHXepa ANs 0TBoAa
XXMOKOCTEN NOBbILLAET NPOM3BOANTENBHOCTbL Ha
10% - 20%01
— ,D,OI'IOJ'IHI/ITeJ'IbHOe noBbllLEHNE NMPON3BOANTESIBHOCTU HA
1% pocTuraeTcs 3a CYET NpeaoTBpaLleHns Bbiycka rasa

= COepexeHnsa aMnmccum meTaHa
Ha TUNM4YHou ckBaxkuHe B CLUA,
TpeobyLen yaaneHns
XUOKOCTEWN, OLLlEHMBAKOTCA B
12 TbIC. Ky6. M B roa

1 CoobuweHo Weatherford, TexHonorun MNponssogutenen no MNMporpamme
Natural Gas STAR NcTouHunk: BP
CemuHap no nepeaave texHonorunn, Anpens 2008.

epa.gov/gasstar/workshops/techtransfer/index.html 2r
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Methane to Markets

Thic. pyT3/mecsu

—_
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MNMoBbiweHHan Npon3BoauUTenNnbLHOCTL
Asnserca OcHoBHOU Bbirogoun

NMpumeHeHus MNnyHxepHbIX MNogbEMHbLIX Cuctem

Cnyx6bl ynpaBrneHusi NponM3BoACTBOM
CkBaxxmHa 9N-27E nnacta Spiro

= ﬂpOM3BO,qMTeanOCTb CKBaXXWHbI HOTeHLmaanag HenpepbiBHas |
H6e3 MNyHXEPHOW CUCTEMBl  nobblua C NMyHXEePHO CUCTEMO
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[lpopyBKa CKBaXWH
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[ToTeHUManbHas MHKPeMeHTHas
[o6bblva ¢ NNyHXepHON CUCTEMON

NaturalGasA

ObopynoBaHa
NNyHXepHas
cucrtema
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NaturalGas
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AW

Methane to Markets

Opyrve Bbiroabl

CHWXeHHble 3aTpaTbl Ha paboyyto cuny
HenpepbiBHO oNTUMM3npyemble yCroBus 0obblum

[OuctaHuMoHHOe onpeaeneHne BeposTHbIX ONacHbIX
NMPON3BOACTBEHHbIX YCNOBUMA

[MpoBepka 1 perncTpauns JaHHbIX annapaTtypbl Ha
y4yacTke

— ['nmnkoneBbIM gerngpartop

— Komnpeccop

— PesepByap onsa xpaHeHus

— YcTaHoBKa ons cbopa pesepByapHbIX NapoBs
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AW NaturalGas

EEEEEEEEEEEEEEEEEEEEE
Methane to Markets

BbirogHa nu pereHepauuns rasa?

CTOMMOCTb YCTaHOBKM “pasyMHON” aBTOMaTU3UPOBAHHOW CUCTEMbI
perynaunu: ~ 323 000 pyoO.

— CTOMMOCTb TPpaaUUMNOHHOIO peryndartopa I'IJ'IyH>KepHOIZ CCTEMbLI.
~ 162 000 py6.

CbepexeHns Ha paboyein cune: yaBoeHHasi MpoayKTUBHOCTb

[ToBbiLLEHME MPU3BOANTENBHOCTU: yBENNYEHNE BbipaboTkn oT 10%
no 20%

(TbiC. Ky6. M/roa) X (10% ysenunyeHue BblipaboTkKM) X (LleHa Ha ras)
+ (TbIC. Ky6. M/roa) X (1% akoHOMMA Ha BbIOpocax) X (LueHa Ha ras)
+ (paboune vacol/rog) x (0,5) x (cTaBka 3apaboTHOM NNaThbl)

= OKOHOMMA B pybnsx 3a rog

30



AW NaturalGas

EEEEEEEEEEEEEEEEEEEEE
Methane to Markets

JKOHOMMYeCcKkum AHanus

= HeamckoHTMpoBaHHbIE cOepexeHns Ha
yCPEeOHEHHYI CKBaXXUHY =

(1 400 TbIC. KYD. M/roa) X (10% ysenunyeHue BbipaboTkun) X (11 360
py0./TbIC. Ky6. M)

+ (1 400 TbIC. KYy6. M/roa) X (1% akoHoMMA Ha Bblibpocax) x (11 360
py6./TbIC. Ky6. M)

+ (500 pabouume yacbi/ron) x (0,5) x (490 py6./4ac)
- 3aTpaTbl Ha ycTtaHoBKy (323 000 py6.)

QkoHomuma 1 550 000 py6. 3a nepBbIN rog
Cpok npocToun okyrnaemocTtu 3 mecqua
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AW o . NaturalGas
Methane to Markets I-IPOMbILIJneHHbIM OanT: BrItISh EEEEEEEEEEEEEEEEEEEEE

Petroleum (BP)

[TepBbIN NPOEKT MIyHXePHOMN NOgbEMHON CUCTEMBI
3annaHmpoBaH n cybcuauposaH B 2000 r.

OKCnepuMeHTarnbHas yCTaHOBKa U TeCTUpPOBaHME
B 2000r.

— YcTaHOBMEHbI NIyHXePHble NOAbEMHbIE CUCTEMBI C
aBTOMaTU3npPOBaHHbLIMN CUCTEMaAMU perynsaumm Ha
~2200 ckBaxnHax

— 3aTpaTbl Ha YyCTaHOBKY yaaneHHoro tepmuHana (RTU)
coctaBnsaT ~460 800 py6. Ha OHY CKBaXXUHY

— 3aTpaTbl Ha YCTAHOBKY rMaBHOW CUCTEMbl COCTaBMAOT OT
1 536 000 oo 23 040 500 py6.

CokpalieHune ammccuim Ha 50% c 2000 go 2004 .

YcTaHoBKa NporpaMmMmpyeMbIX TOrMYeckux KOHTPOJINepoB B
2006 .

CokpauleHune Bbinycka rasa Ha 90% B 2007 r. npotms 2000 r.




NaturalGas
CokpauweHue BoinyckoB Naza Ha CKBaXMHaxX ¢ = =

Ucnonb3oBaHuem lNnyHxepHbix NogbeEMHbIX Cuctem
n “PasymHon” Astomatuku - Komnanna BP

A

Methane to Markets

ExxeaHeBHble 06bEMbI BbiNycka
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CKOpPOCTb YTe4YKU, ThIC. Ky0.cpyT/CyT.
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NaturalGas
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() \
Methane to Markets Ko H Ta KT H a;I M

JononHutenbHaa UHdopmauus

bonee nogpobHasa nHdopmaumns od aTMX metogax n o
cBbilwe 80 gpyrnx MeTogoB UMEETCH Ha caunTe:
epa.gov/gasstar/tools/recommended.html

= [Ina nony4vyeHns nHopmMmayMoHHON NoaLEePKKN B
OanbHenwem npocbba HanpaesaATbL BOMNPOCHI:

Cbro3u Bornnmuep [loH PobuHcoH
AceHmcmeo o OxpaHe Okpyxaroweu ICF International
Cpedbi CLLA, lpoepamma STAR drobinson@icfi.com
waltzer.suzanne@epa.qgov (703) 218-2512
(202) 343-9544

Lessons

0 By

OPTIONS |

l ‘ tes Ny
€d OnbIT £

"% NIPUMEHEHUS
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