A

Methane to Markets

JkoHomMmua MeTaHa Ha [erngparopax
[TpupogHoro [asa

[[aznpom — EPA
TexHnvyeckun CemunHap no CokpalyeHunto Imuccnm MetaHa

28 — 30 okTabp4, 2008 .


Presenter
Presentation Notes










I will be taking the next 30 – 45 minutes of your time to discuss what Gas STAR companies are doing to detect and repair methane leaks at compressor stations.  




P(Y)N dkoHomMmua MeTaHa Ha NaturalGas

Methane to Markets

EPA POLLUTION PREVENTER

Oernpgpatopax MNpupoaHoro Ma3sa:
CoaepxaHue

[ToTepn MeTaHa

= Bo3moxHocTun BocctaHoBneHuss MetaHa

= PeHTabenbHO N BocctaHoBneHne MeTtaHa?
* OnbIT [NMpOMBILLNEHHOCTH

= ObcyxpeHne



AYA NaturalGas

Methane to Markets

EPA POLLUTION PREVENTER

Hernapatopsbl: loTepu MeTaHa

3BNeYEHHbIN ra3 HacblWeH BO4OW, KOTOPYIO
HeobXo4AMMO OTAEeNUTb OT rasa asid TPaHCMOPTUPOBKNU
No NPOTAXXEHHOMY ra3onpoBoay

= [MkoneBble AernapaTopbl ABNATCS CaMblM
pacrnpoCTPaHEHHbIM YCTPONCTBOM, MPUMEHSAEMbIM
AN yoaneHusa Boabl U3 NPUPOAHOro rasa

— MHorne ncnonbayroT TpUaTUNEHrnmkons (TAIN)

= [nuKoneBble gernapaTtopsbl BbibpacbkiBalOT
MeTaH B aTMocdepy

— MertaH; netyyme opraHndeckue coegnHeHus (J10C);
onacHble atMocdepHble 3arpasHutenu (OA3);
6eHson, Tonyon, atunbenson, keunon (BTIK)
N3 KnanaHa pedownnepa

— MeTaH 13 nHeBMaTU4YECKNX peryndaroponB
N HAaCOCOB UMPKYIALUUN TTIMKOJA

NcTounnk: www.prideofthehill.com
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Methane to Markets

NaturalGas
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Water is absorbed into the glycol in the contactor along with a small fraction of methane. The water and methane are vented to the atmosphere in the reboiler vent.

A portion of the feed gas by-passes the contactor to drive the energy exchange pump. This gas is also vented in the reboiler vent.



Of the methane emissions from the reboiler vent about 1/3 comes from methane absorbed into the glycol while the remaining 2/3 is from the motive gas used to drive the energy exchange pump/


FYN NaturalGas(
Methane to Markets ne rwn paTO p bl I-I p M pon H O ro ra3a :

Bo3amoxHoctu BocctTaHoBneHna MeTtaHa

" OI'ITl/IMl/I3aLI,l/IFI CKOPOCTU UNPKYIALNN
[MNKOJTA

= YCTaHOBKa cenapaTtopoB-pacLUMpUTenen

= YcTaHOBKa
Hacoca ¢
QnekTpoaBuraTenem

MmukonesbIn ernapatop
NcTouHunk: GasTech



. OnTumusauua CKkopocTu i

Lunpkynauuum [ nukons

[1aBrieHne 1 rnoToK rasa Ha ra3oCOOpHLIX U
nepeKkavynBarLLNX CTaHUNAX BAPbUNPYHOTCA CO BPpEMEHEM
— OB6bIYHO UMPKYNALMSA IIMKONSA YCTaHOBSIEHa Ha
MaKCUMYyMaribHY CKOPOCTb
= 3nuwHasa LUUPKYITIAUNA TTTIUKOIA NPUBOOUT K POCTY
aMmUccum metaHa 6e3s CyLLeCTBEHHOIo NOHM>xXeHun4d
abCONTHOM BNaXXHOCTU rasa
— [lapTHepbl nporpammsl Natural Gas STAR npuwnu K
3aKMNYEHNI0, YTO CKOPOCTb LIMPKYNALUN TMNKONSA YacTo
npesblwaeT Tpebyemyto B ABa-Tpu pasa
= JOMUCCUM MeTaHa NPSAMO NPOoNopUNOHanbLHbl 06 LEMY
rMnKon4d, UMpKysrupyrowero B CuctemMe

— CHwmxeHune CKOPOCTH UMNPKYJTIALNN TTTNKOJA obecneymBaeT
COKpaweHne sMnmccmmn MeTaHa

— OueHka “OnbIT [NprUMeHeHna”: onTUMKU3aLma CKOPOCTUN LIMPKYNALMN
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Well head dehydrators experience declining throughput as wells mature, and glycol circulation is often set at the max. Gathering/Boosting stations do have fluctuating rates, but new wells are added as old wells decline, so they don’t experience the same increasing over-circulation as well head dehydrators.



Point 3, is the key point we want to get across. It is NOT WHAT GRI 1996 reported (incorrectly).




AYA NaturalGas

Methane to Markets

nnnnnnnnnnnnnnnnnn

BoccTtaHoBneHne MeTtaHa ¢ [lpyumeHeHuem
CenapartopoB-Pacwuputeneun

MeTtaH 1 JIOC, nornowéeHHble oborateHHbiM T3AIl, BbiNycKatoTCs
B aTMocepy 13 pereHepartopa TOl

= YcTaHOBKa cenapaTopoB-pacLUMpuUTEre No3BonseT oTaeneHme
rasa W >XUOKOCTU NMOOo npu BenuinHe gaBrieHns B raso-

TOMNNIMBHOW cucTemMe, NMBo Npu AaBreHNnn CUCTEMbI BCaCbiBaHUSA
KoMmnpeccopa

= CenapaTtopbl-pacluMpuTenu 3agepXxusaroT npubnnsnTenbHO
90 npoueHTOB MeTaHa

n 10 npoueHToB JIOC N

:> PereHepauus
= Heob6xoaum BbIBOA rasa ﬁrasa

HWU3KOIro AaBlieHnd

CHUWXXeHHas

I:I > Cenaparop- amuceumsn
- TOHJ—IMBO : pacwmpuTenenb
— Cucrtema BcacbiBaHua ~~
KoMnpeccopa
— KoHpoeHcaTtop - =

Huskne kanutanbHble 3anaTbI/6bICTpaﬂ OKynaemMocCTb
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In a flash tank separator, gas and liquid are separated at either the fuel gas system pressure or a compressor suction pressure of 40 to 100 psig. 

At this lower pressure and without added heat, the gas is rich in methane and lighter VOCs but water remains in solution with the TEG. 

The wet TEG, largely depleted of methane and light hydrocarbons, flows to the glycol reboiler/regenerator where it is heated to boil off the absorbed water, remaining methane, and VOCs. 



Most new dehydration units include flash tank separators as standard equipment. Approximately two-thirds of operating units, however, do not have flash tank separators; these are mainly smaller, older, or more remote units. 




e CtoumMoCTb NaturalGas(
Cenapartopa-Pacwunputens

AHanus Onbima lNpumeHeHuUs 0EMOHCTpUpYyeT
NPUHUKUNBI onpeaeneHnsa macwutaba sarTpar,
9KOHOMUK N BKOHOMUYECKMX NoKa3aTeneun

= KanutanbHble 3aTpaTtbl N PpaCxXxodbl HA YCTAHOBKY.

— KanutanbHble 3aTpaTbl BapbUpyoTCH B nNpeaenax
$3 300 - $6 700 Ha oguH cenapaTop-pacLUNPUTENb

— 3aTpaTbl Ha YCTaHOBKY BapbUPYOTCA B Npeaenax
$1 600 - $3 000 Ha oguH cenapaTop-pacLUNPUTENb

= 3aTrpaTthbl Ha 3KcnnyaTaunto U TEXHNYECKOE
obcnyXuBaHne He3HauYnUTENbHbI

McTouHnk: EPA Natural Gas STAR [okymeHT OnbIT [NpnmMeHeHunsa “Ontummnsauma Limpkynsuum
[mukonsa un NpumeHeHne Cenapatopos-Pacwuvputenen npu [nmukoneson dervgpaTtaunn”
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Costs from 2006 LL

Capital $3,300 - $6,700

Installation $1,600 – 3,000



Flash tank separators are manufactured in two designs—vertical and horizontal. In general, operations that have significant volumes of NGLs in their gas stream should use a three-phase horizontal separator (natural gas, TEG, NGLs) with a retention time of 10 to 30 minutes. Operations that do not have marketable amounts of NGLs can use a two-phase separator (natural gas, TEG) with a 5 to 10 minute retention time. 



Flash tanks are designed as simple pressure vessels, with few operating parts. Therefore, operating and maintenance (O&M) costs are negligible. 




AWM NaturalGas
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Gas-assisted pumps are the most common circulation pumps in remote areas that do not have an electrical power supply. They are basically pneumatic gas driven pumps, specially designed to take advantage of the energy of high-pressure natural gas entrained in the rich (wet) TEG leaving the gas contactor. 



Additional high-pressure wet production gas is necessary for mechanical advantage, and therefore more methane rich gas is carried to the TEG regenerator, where it is vented with water boiled off of the rich TEG. 




NaturalGas
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AWM
Methane to Markets 06”4”9 Bblronbl: COKpaLU‘eHMe

ImMmuccum Ha llerngpatopax

durHaHcoBas OKynaemMocCTb 3a CYET SKOHOMUM
rasa

* [loBbllleHNE 3PPEKTUBHOCTU IKCANyaTaLUn

= CHWKeHWe 3aTpaT Ha JKcnnyaTauuo un
TEXHMYeckoe obcnyxmBaHue (TOMMNUBHbLIN
ras, rmmkoneBsas KOMNo3nums)

= CoKpalleHne aMmmccum atMmocgepHbIX
sarpasHuTenen (JIOC, OA3, BT3K)



Methane to Markets

Cnoco6

OnTumMusaumn
CkopocTtu
LUupkynauun
MmMukons

BbirogHo nu
BoccTtaHoBneHue MetaHa?

QkoHoMmuyeckumn AHanna Cnocobos CoxpaHeHna MeTaHa Ha [HerngpaTtopax
OcHoBbiBasdcb Ha OnbiTe Komnanun-INaptHEpoB Natural Gas STAR

CtouMmocCTb

Peanusauun

He3HauntenbHasa

CtoumMocCTb

C3KOHOMIIEeHHOoro

Masza ($/ron?)

$2 800 - $276 000

NaturalGas

nnnnnnnnnnnnnnnnnnnnn

MNMepuvon
OkynaemocTtu!

MrHoBeHHO

YcTtaHOBKa
CenapaTtopa-
Pacwupurtens

$6 500 - $18 800

$8 000 - $75 000

4 - 11 mecsaueB

YcTtaHoBKa
Hacoca c
AnekTpoaBuUraTerniem

$2 700 - $15 100

$2 520 - $252 000

oT < 1 mecsaua
[10 HECKOMNbKMX
net

1 B cooTBeTCTBUM C 3aTpaTtamu U LieHamu Ha ra3 B CLUA; ueHa rasa $250/Tbic. m®

NcTtounuk: EPA Natural Gas STAR - [JokymeHTbl OnbIT NpuMmeHennsa “Ontummnsauusa Lnpkynauum Mmnkons un
MpumeHeHne CenapatopoB-Pacwmputenen npu MMnkoneson Oernapataummn’ u “3amena mukonesbix Hacocos
c NasoBbIM [IBuratenem Ha Hacochkl ¢ Onektpogsurarenem” 10
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NaturalGas

nnnnnnnnnnnnnnnnnnn

AWh
HononHutenbHble Cnocobbl

Herngpartauunu

= CuKKaTMBHbIE Aernapartopsbl

— KMcnonb3yoT KOMOHHY ynakoBaHHbIX MMIPOCKOMUYHbIX
conen (BMeCTO IMuKons) Ans yaarneHna Boabl U3 rasa

= JlermgpaTtopbl C HYJIEBOU SMUCCUEN

— CoyeTaloT HECKONBbKO Pa3nUYHbIX TEXHOMOMNIA
aernapartauumn (cenapatopbl-pacLUMPUTENN, HACOChl C
anekTpoaBuraTeneMm, nepeHanpasreHne CKuMmMmep-rasa,
aneKTpuyeckmne perynupytoLLme knanaxbl) ans
NpakTUYEKOM NUKBNOALMN SMUCCUM MeTaHa

= Cucrtema JATCO BeHTypu

— Wcnonb3yeT TAroBbIn ra3 nod BbICOKMM AaBlIEHNEM A4
OTNOBa rasa, NosTly4eHHOro rnpu NneperoHke B Kydax, u
nepeHanpaBneHnsa Ha BCacbIBaOLLYY YCTAHOBKY, TAKUM

obpasom co3gaBasi CUCTEMY 3aMKHYTOrO LMKNa
11
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Desiccant dehydrators can reduce methane emissions by eliminating the pneumatic devices, pumps, and reboiler fuel needed to operate a glycol dehydrator. Generally, desiccant dehydrators work best at low temperatures and high pressure. 

Some operators have reported problems with salt plugging downstream of these dehys so it is important to operate desiccant dehys within the recommended specifications.



Zero emission dehydrators are a total dehydration package that combine a number of existing technologies to reduce methane emissions from a glycol dehydrator drastically. Waste water and NGLs absorbed in the glycol are separated and stored while non-condensable still gas is used to fuel the reboiler. Additional make-up gas may be required to supplement the still gas to fuel the reboiler.



The JATCO BTEX Eliminator System is a natural air cooled heat exchanger condensing system used to capture and recycle BTEX and VOCs from the dehydrator still column.

Condensed liquids are collected in the skid mounted JATCO Tank, then automatically transferred to storage. The residual VOC vapors are sent to the reboiler main burner. A temperature controller is used to maintain a constant reboiler temperature. This closed loop system eliminates your BTEX and V.O.C. emissions.


A2 ' Y NaturalGas
Methane to Markets : I-IPOMbILIJneHHbIM On bIT: mmmmmmmmmmmmmm

KomnaHua EnCana Oil & Gas (CLUA)

KomnaHus EnCana B witate Konopago ucnonbayer
koHAaeHcaTopbl BTOK Jatco u knanaHbl BeHTypwu

TexHonornsa npumeHdaeTcsa Ang HanpasneHust Napos
oOpaTHO Ha YCTaHOBKY BCaCbIBaHUS

[1pn BbIXO4E N3 KOHOEHcaTopa, BCe napsl
HanpaBnATCA BO
BXO4HOM naTpyoOoK
nocpeacTBOM KranaHa
BeHTypu

Co3paétcsa cucrtema
3aMKHYTOro umkna

Nctounuk: EnCana iI & Gas (CLWA) Inc.
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AW

Methane to Markets

Ooowumun O630p:
Cucrtema JATCO BeHTypu

NaturalGas

EPA POLLUTION PREVENTER
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AGA NaturalGas (
Methane to Markets OnbIiT Komnanuum EnCana:

NMpnmeHeHne Cucrtembl JATCO BeHTypu

TpebyeTcs TAroBbIn ra3 Nnog BbICOKUM
OaBrieHUneMm

= TAroBbIN ra3 MOXeT ObITb OT KOMMpeccopa Unu
OCYLLUEHHbIV ra3 U3 gerngparopa

= TpebyeTcs HU3KOE gaBrieHNe Ha BcacbiBaHUM
N NOTOK ra3a noa HU3KUM JaBlneHnem

u |_|p0V|3BO,£l,CTBeHHbIe npoueccbl KOMNaHNA
EnCana B witate Konopago npuMeHUMbI Tak
KaK UCMNoJib3yeTCAd AaBJieHne Ha BCaCblBaHN B
pa3mepe 2,7 - 3,0 atm?

1 1 atmocepa (aTm) = 0 maHOMeETpUYeckoro aasneHuns oyHT/aonm? (psig) n 14.7 abcontoTHOro

AasneHus oyHT/gronm? (psia); 1 atm = 1.013 6ap n 101.3 knnonackanen (ka) 14



AW

Methane to Markets

NaturalGas
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OnbiT Komnanuum EnCana:
CtounmocTtb YcTaHoBKU Cucrembi

CpenHsia yaensHas ctommocTb ~ $12 000
CpeaHsas ctouMocTb npoknagkm Tpy6 ~ $1 300

CpepgHue 3aTpaTbl Ha MOHTaX ~ $6 500
[MonHasa ctommocTb ~ $19 800

TexHonorus npegycmMmaTtpuBaeT 3HaYNTESbHYIO
9KoHOMMIO MeTaHa. OH6BLEM YyNOBIIEHHOIO MeTaHa
HebonbLon 1 byaeT BapbMpoOBaTbCA C YyH4aCTKOM
obbekTa.

YcTtaHoBKa arperarta Jatco Ha obbekTax B LuTaTe
Konopago yctpaHuna noTpedbHOCTb KaMepbl
cropaHust bTOK.

15



NaturalGas

EPA POLLUTION PREVENTER

AQ)A
Methane to Markes JkoHoMmuAa MeTtaHa Ha [lermapartopax

NpupogHoro Nasa: O6cyxaeHune

= OnbIT MNPOMbILLINTEHHOCTN B NMPUMEHEHUN
OaHHbIX TEXHOMNOINMN U METO0B

= OrpaHu4veHunsi B NnpUMEHEHUN OaHHbIX
TeXHONormm n MeTogos

= [lencTBUTENBLHbIE 3aTpaThl N BbIroAbl

16
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Leased compressors



Some Partners have mentioned that they do no own some of the compressors used in their operations but contract them from third parties. Do Partners have any say in how the compressors are operated? Can they specify a rod packing replacement interval for recips?
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