M. H. MarapuH (OO0 «TiomeHH I rnporas»)

000 «TtomeHHUrvnporas» npu paspaboTke
TEXHONOMMHECKINX PELLIEHWI ANS pean3aLmn NPoeKToB
obycTponcTBa HeTEra30BbIX MECTOPOXKAEHU yOENAET
BOMPOCY YTUAN3aUMI MOMYTHOrO HEPTSHOMO rada ocoboe
BHUMaHME. Bo BCcex BbINONHEHHbIX MPOEKTax yTUIM3aLIns
MHI" gpocTturaet 100 %.

Mo npoektam OO0 «TtomeHH M rnporas» NoCTPOeHb!

1 Bonee NATU NET 3KCMITYaTUPYIOTCS YTUNM3ALMOHHBIE
KoMnpeccopHble cTaHumn KC-1 1 KC-2 Ha LMC-1 w
LIMC-2 YpeHromckoro HFKM ¢ nogrotoskov MNHI B
Ka4ecTBe ra3mmMaTHOro B TPebyeMbIix 06 beMax 1 OCYyLLKE
OCTaBLLEroCs rada Ha yCTaHOBKE HU3KOTEMIEPATYPHOM
cenapauun ¢ noJaden ero B MarmcTpasbHbii ra3onpoBog,
YTnnmsaumsa HedpTaHOro rasa nosBosvIa OTKasaTbCs

OT MUCMOSIB30BaHNS, B KA4eCTBE ra3nmndTHOro,
Ba/laHXMHCKOro rasa.

OCHOBHOE TEXHOMOMNYECKOE W KOMMPECCOPHOE
obopynoBaHme KC-1, KC-2 npuHATO NpomsBoacTBa

OAO «CMHIO um. M.B. ®pyHse» 1. Cymbl (YkpaunHa).
MNpegycMaTprBatoTCs LIEHTPOOEXHbIE ABYXKOPMYCHbIE
TpexcTyneH4aTble KOMMPeccopHble arperaTbl TKA-LI-
8b/[1/0,3-8,16 ¢ rasoTypbuHHbIMI MPUBOAAMN €OUHNYHON
MOLLIHOCTHHO 8,0 MBT. PaamelLgHmne KOMMPECCOPHbIX
arperaToB NpeaycMaTpUBasTCA B aHrapHbIX YKPbITUSX, rae
npenycMaTpUBagTCS TakxKe YCTaHOBKa MPOMEXKYTOUHbIX
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M. N. Gagarin (LLC TyumenNllgiprogaz)

In the Russian Market, there are almost no widely available
cheap technologies to collect and process associated
petroleum gas, or APG. Similar technologies and projects can
be found abroad, but these can be very expensive and would
also need to be adjusted to Russian climatic conditions and
legislation. Also, the penalty fines for air emissions are much
less than the costs for APG utilization.

At TyumenNllgiprogaz, we pay a lot of attention to APG

utilization when we are designing process solutions for oil and
gas fields and infrastructure development. Indeed, we achieve
100% APG utilization when we deliver our engineering projects.

For over 5 years, our projects at the KS-1 and KS-2
compressor stations at the Central Gathering Facility-1 and
2 from the Urengoy oil and gas condensate field has been
completed with an APG processing plant, which is used for
gas lifting. The remaining gas, that has been dried at low
temperatures during separation, is then fed into the gas
trunk pipeline. By using this APG as a liting agent, we do
not have to use the Valangian age gas for this purpose. The
development and implementation of the complex solutions
for the modernizing and upgrading of the production
technology and the efficient use of APG at the Urengoy field
won TyumenNllgiprogaz an award from Gazprom in 2011. The
amount of APG used at the KS-1 and KS-2 compressor stations
totals 1280 min.m*/year.
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PRODUCTION

1 KOHLIEBbIX CenapaTopoB 415 YaBMBaHUA XKUOKOCTU
MOCNe MEXCTYMEHYATOroO 1 KOHLIEBOIO OXNabKAEHS
CKOMMPUMMPOBAHHOIO rasa B annaparax BO3ayLLIHOMO
OXJTKIAEHNS.

O6bem ytunmsaumm HedbtaHoro rada Ha KC-1 n KC-2
cocTtaBngaeT 1280 MnH m%/rog,

C BBOZOM YTUNM3ALIMOHHBIX KOMMPECCOPHbIX CTaHUMA 1
NIMKB/AALIMEN CXXUIraHMs MOMYTHOrO rada Ha dakebHbIX
YCTaHOBKaX YMeHbLLIEHE BASTOBbIX BbIOPOCOB
3arpA3HAIOLLMX BELLECTB B aTMOCHEPHBIN BO3AYX
cocTaBnsaeT 102 TbiC. TOHH B rofg, no KC-1 1 86 TbIC. TOHH B
ron no KC 2 (Bcero bonee 188 TbiC. TOHH B rof).

KOMMpEeCCopHbIe CTaHLmM BOLLN B MASIOTHBIV MPOEKT
COBMECTHOIMO OCYLLIECTBNIEHNS «YTUN3aLNS
MOMYTHOMO HEPTAHOMO ra3a Ha YPeHroMckom
Hed)TeErasoKOHAEHCATHOM MECTOPOXKAEHN» B
pamkax KnoTckoro npoTokona.

B 2011 roagy paspaboTka 1 BHeOpeHne
KOMIJIEKCA TEXHUHECKX PELLEHWIA MO
YCOBEPLLEHCTBOBAHWIO TEXHOIOMW 400bIMU
Hed TV 1 SPPEKTUBHON YTUANIALMM MOMYTHOMO
HebTAHOro ragda Ha YpeHromckom HI'KM
otMedeHa npemmen OAQ «[ asmpoms.

Bonee oByx net skcnnyatnpyeTcs,
nocTpoeHHasa no npoekty OO0
«TtoMeHHWIrmnporas» yTnanMsaumoHHas

ra3oKoMnpeccopHas ctaHLms (TKC-1) npu YINH BaSSRREERE O
Compressor Station CS-1 at the Central Gathering Facility-1

Ha KasaHckom HI'KM OAQO «Tomckrasnpom».

B 2013 r. BbINOMHEH MPOEKT BTOPOW o4epen
ra30KOMMPecCopHOM cTaHuum (TKC-2) no yTunm—-3aumm
MOMYTHOMO HEPTAHOMO rasa, B TOM YMCIE rada KOHLEBOW
cenapaLyoHHOM YCTaHOBKM.

[NepBast ovepenb coaHa B akcrnyataumio B asrycte 2011
roga. Bropas - B npouecce CTpouTenscTea.

B cocTtase 'KC-1 3anpoekTipoBaHb! TpW KOMMPECCOPHbIE
YCTaHOBKW Ha 6a3e komnpeccopa «Ariel» ¢
rasonopLuHeBbIM apuratenem «Caterpillar», TKC-2 —
YeTbIPEe aHaIOMNYHBIE KOMMPECCOPHbBIE YCTAHOBKM.

Beop B akcnnyataumto MKC-1 cokpatun BeI6poch!
3arpsaAsHAOLLMX BELLECTB B aTMOCHEPHbIN BO3OyX Ha

8,5 TbiC. TOHH B rog. BeegeHne B akcnnyataupo 'KC-2
MO3BOSMUT COKPATUTL BbIOPOCH! ELLE Ha 12 ThbiC. TOHH B oA,
3a CHET COKpPALLIEHNST CXKUraHKs MOMYyTHOrO HEPTAHOMO
rasa.

[OMMMO 3TOro, Mbl MPOEKTUPYEM YCTaHOBKY KOMMIEKCHOM
noaroToBku rasa 1 kongeHcara (YK nK) Ha Tom »xe
KazaHckom HI'KM ¢ ncnonb3oBaHneM KOMMpUMMPYEMOro
MHI" Ha TKC nepBolt 1 BTOPOW oYepenen CTpouTeNsCTea.
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The key process and compressor equipment for KS-1, 2 were
manufactured by OJSC SMNPO, named after Mr M.V. Frunze
from Sumy, Ukraine. They are double hulled, three-stage
centrifugal compressor units - TKA-LI-86[1/0,3-8,16 - with
80MW gas turbine drive units. These compressor units are
placed in the hangars, where intermediate vessels and gas
boots are used for fluid catching, after the interstage and end
cooling of the compressed gas in the air-cooling units.

The emission reductions total 102,000 tons per year from
compressor station KS-1 and 86,000 tons per year from
KS-2, when there is no flaring and when, of course, the
compressor stations are being used. Both stations were part
of the program entitled “Utilization of associated petroleum
gas at the Urengoy oil and gas condensate field” which was
implemented in line with the Kyoto protocol.

The gas compressor station (GKS-1) at Tomskgazproms
Kazanian oil and gas field was constructed as per our design
and has now been in operation for over 2 years. APG from the
second phase gas compressor station was delivered in 2013.

At GSK-1, the compressor units were designed by Ariel,

and the gas turbines by Caterpillar. There are four similar
compressor units at GSK-2. The compressor units at GSK-1
have reduced emissions by 8.5 thousand tons per year. Once
GSK-2 has been commissioned, we will be able to reduce
emissions by a further 12 thousand tons per year due to a
further reduction in APG flaring.

We have also designed an integrated gas and condensate
processing unit at another Kazanian oil and gas field that uses
compressed APG. This is unique because it can process
unstable condensate that is released while processing dried
gas obtained by low temperature separation methods with
the use of turbo expanders, and stable condensate and
propane/butane at the mass-transfer apparatuses.

The total potential of APG at both compressor stations will
be roughly 1000 M.m&/year if the field is fully developed.
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B [JOBbl4A

["a3okoMnpeccopHasi cTaHLma [
Gas Compressor Stations GCS-1

OTnmumnTensHon ocobeHHocTuo YKIT UK bynet The construction of an Integrated Gas and Condensate
SABNATLCS NepepaboTka HeCTabubHOro KoHaeHcara, Processing Unit is also in progress. As per the contract
BbIAENAOLLErOCH MPW NOArOTOBKE OCYLLEHHOIO with Tomskgazprom, we are delivering a Gas Compressor
rasa MeTo4OM HU3KOTEMIMEepaTypPHOM cenapaum ¢ Station project for the utilization of APG, including gas from
npuMeHeHVeM TypboaeTaHaepHbix arperatos (THA), ¢ the Terminal Separation Unit at the Severo-Ostaninskoe oil
nosy4eHeM Ha MacCOOOMEHHbIX annapaTtax KOSIOHHOMO and gas condensate field which is fed to the Myldzhinskoe
Tyna cTabubHOro KOHAEHcaTa 1 NponaH-dbyTaHa Integrated Gas Processing Unit. The total potential APG

TEXHNHECKOrO. OBLLMIA 0OBEM YTUM3ALMN HEDTAHOTO utilization will be roughly 470 M m®/year.
ragda Ha 'KC-1 1 'KC-2 npwv nonHoM passutum .

HedbTenpombicna coctasuT 1000 maH M3/rog, B
HacTosLLee Bpemsi HadaTo cTpouTenscTeo YK K.

Kpome TOro, Mbl BbIMOHSAEM MPOEKT
razokomMnpeccopHom ctaHumm (FKC) no
YTUIM—3auuKn NOMYTHOrO ra3a, Bkodas raz KCY
Ha Cesepo-OcTaHnHckoM HI'KM ¢ nogadent ero
Ha MbinbmkuHCkyto YKIT. Ob6bemM yTunmaawmm
HedTaHoro rasa coctaeut 470 MnH M%/rog,

PazpaboTaHHbIe TEXHNHECKNE PELLEHMS U OMbIT
VX MPUMEHEHNST HA OENCTBYOLLIMX OOBbeKTax
[06blbM HedbTu 1 rasa, OyaeT UCMoNb30BaH
MpW MPOEKTUPOBaHUM MOA0OHBIX OO BEKTOB
MECTOPOXAEHN YINEBOAOPOOHOMO ChIPbs B ["asokomMnpeccopHas ctaHuma TKC-2 (cTposLuascs)
BocTouHon 1 3anagHoi Crbupw. Gas Compressor Stations GCS-2 (under construction)
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