B BYPEHUE

HoBble TEXHONOrMN B
wommauum Jlywoun:
ruaponpueoA WIH <Tensep»

B 000 «JTIYKOMN-MEPMb» ycrneLHo npoLuen
MPOMBICJIOBbIE VCTIbITAHVSA W BHEAPSASTCH rapaBIN4ecKuii
npweog LM «"en3ep». MNaponpneog COCTOUT 13 ABYX
OCHOBHbIX YaCTen: pama C CUMOBbIM MAOPOLNIMHAPOM

— YCTaHOBJEHa HEMOCPEACTBEHHO Ha YCTHEBOW apMaType
CKBaKVMHbl, 1 HACOCHOW CTaHLIMK, KOTOPasi CMOHTUPOBaHa
PSAAOM CO CKBaXKMHOW B 610K Bokce. C1noBor LnnHOP U
CTaHLWs CoeaMHeHbl MMapaBIMHECKMN MarncTPaUISIMA.

[NepBbI OMbITHLIN 06pasel, rmaponpueoda I TILLMM

8*3.5 A.00.00.000 MEV3EP ycraHosneH 13 Hosi6ps

2009 r. Ha ckBaxKMHE Ne1291 KoKyMCKOro HETSHOIro
mecTopoxaeHuns LIJHM-10. MNponsseneHsl 3anyck
0b0opyaoBaHUs 1 HaCTPOWKa ero Ha pabo4ve napameTpbl,
OCYLLIECTBENEHbI MOABEM HEDTU, CHATUE AMHamMmorpamm. C
26 Hos16ps1 2009 r. HavaTa NOAKOHTPObHAS SKCMnyaTaums
rMaponpmMBoaa B aBTOMaTUHECKOM PEXNME.

K oTAn4nTenbHbIM OCOBEHHOCTSAM AAHHOrO 0OOPYA0BaAHUS

MO>XHO OTHECTW:

» HN3KMEe 3Hepro3artparbl - VCNONb30BaHNe CUCTEMBI
pekynepaLmm (MHEBMOrMAPOaKKYMYISTOPA) NO3BONSAET
CHU3UTb 3HEPro3aTpaThl, YTO B UTOre OTPaKaeTCs Ha
CHDKEHMM CYMMAaPHbIX SKCMTyaTaumMOHHbIX 3aTpaT;

» Masyto Maccy 2,7 T — GbICTPbI MOHTaDK 6e3
NpUBEYEHNST OPOrOCTOALLEN CMIELITEXHUKY;
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Lukoil-Perm recently completed field testing, and put
into action, the “Geyser” hydraulic rod well pump. The
hydraulic drive consists of two basic parts: the frame
with hydraulic power cylinder, which is installed directly
at the wellhead, and the pumping station, which is
mounted next to the well in a control room. The power
cylinder and the station are connected with

hydraulic lines.

The first pilot unit of the Geyser Hydraulic rod pump

was installed on November 13, 2009 at well #1291 at
the TSDNG-10, Kokuy oil field. Following the launch

of the equipment on November 26, 2009, the energy
consumption was carefully monitored and the follow data
was retrieved:

» low energy consumption using this recovery system helps
reduce costs, leading to decrease in overall operational
expenditure;

» light weight at 2.7 tonnes, and quick assembly without
engaging expensive special machinery;

» no foundation meaning it is possible to install in swampy,
undeveloped areas;

» electronic control system, with continuously variable
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» OTCYTCTBUE dJyH,EI,aMeHTa — BOSMO>XHOCTb MOHTa>Ka Ha
60n0OTUCTBIX, HeO6yCTpOGHHbIX y4acTKax;

» 3MIEKTPOHHYIO CUCTEMY YMPaBEHVS, BOSMOXHOCTb
nnaBHO 6ECCTYNeHYaTo perympoBaTh NapameTpb!
paboTbl (HACTOTY Ka4YaHWi, AMHY X04a)- LUNPOKMNM
OvianasoH BO3MOXXHOCTeN perynnpoBaHus padboTsl MTHO
npwn BHP:

» BOSMOXHOCTb OpraH13aLn «MHTENEKTYaIbHOro»
KyCTa — UCMO/b30BaHe OOHOro anmnapartypHoro
6noka anst paboTbl HECKOBKX MMOPOMPUBOOOB Ha
O[HOW KYCTOBOW NOLLaAKe, NMosHas aBToMarmsaLms
npouecca Ao0blHM, BKIOHas ANCTAHLMIOHHOE YrpaBfieHme
000PYOOBAHMEM W BUAEOKOHTPOSb 3a PaboToM YCTaHOBKM,
YTO 3HAYMTENBHO CHIKAET MOTPEOHOCTL B HENMOBEHECKIX
Tpyoo3atparax, a Kak CNeacTBme No3BOSIAET CBECTU K
MUHMYMY HEeTOBEHECKIIA (DaKTOP.

» [IMCTaHUMOHHOE yNpaBneHme peannsyeTcs MOCPEACTBOM
MOGMNBLHOIO TenedoHa 1 He TPebyeT BMeLlaTensCTea
CEPBWCHOIO MepcoHana. 3aTpaTbl Ha BUAeOHAbMoAeHME
1 CBA3b NPeanonaraoT Hanm4mMe yCTON4YNBOW COTOBOM
cBasn 3G.

adjustment (oscillation frequency, beam stroke) offering
a wide range of adjustments for downhole pumping
equipment at OWI;

» possibility of creating an “intellegent” well cluster — using
a single control unit to operate a number of hydraulic drives
at the cluster site, with full automation of the production
process, including remote control of the equipment and
video surveillance of the operation, which allows a reduction
in personnel. This also reduces the “human error” factor.

» Mobile phones can used for remote control and it
does not require engaging any service personnel. Video
surveillance and communications require a reliable 3G
cellular connection.

» possible to use for dual pumping operation;

Hydraulic drives test results

» Total hydraulic drive operating time at well #1291, Kokuy
oil field, since November 26, 2009 — 2664 hours.

» Total hydraulic drive operating time at well #2049, Kokuy
oil field, since January 12, 2009 — 1259 hours.

maponpueopg «feisep». OpraHnsaumMa NPUHLMNMANbLHO HOBOrO NoAXoAa K ynpaBsieHUuio

npoueccom A06bI14M HedpTU U rasa

Hydraulic drive “Geyser” Organization of new approach to the management of oil & gas mining
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» BO3MOYKHOCTb 1CMOSb30BaHWsS NP OAHOBPEMEHHO-
pasnenbHOn aKCrnyaTauum;

» All time of these operations, the equipment operated
without failure at an ambient temperature from 0°C to - 45°C.

maponpusoa «fensep». Mpumep AUCTaHUMOHHOIO ynpaBneHusa

Hydraulic drive “Geyser’ An example of remote control

PW3meHeHne napameTpoB paboTbl
CTaHKa-Ka4anku
Changing operating perameters on a conventional

pumping unit

Wtorn ncnbiTalnia rugponpyuBoJ0B

» ObLLas HapaboTKa rgponpreoaa Ha ckBadkMHe Ne1291
KOKYMCKOro HEPTSHOO MECTOPOXXAEHUS C 26 HOAOPS
2009 roga cocTtaBmnia 2664 vaca.

» ObLLas HapaboTKa raponpreoaa Ha ckBadkHe Ne2049
KoKyIMcKoro HedTAHOro MeCTOPOXKAEHNS C 12 aHBapS
2009 ropa coctaBunia 1259 vaca.

» ObopyaoBaHMe B TEYEHNE BCErO BPEMEHW SKCMyaTaumm
paboTaeT 6e3 cO60eB Mpu TeMMepaType BO3ayxa B
parioHe ucnbitaHuii o1 0°C po - 45°C.

» OBopyaoBaHve MO3BONMIO CTABUIN3NP

oBaTb paboTy
CKBaXKMHbI, NCKIIKOYUTL BbIXOL, B MPOCTOM MO MpUYnHe
CpbiBa noga4u.

[OOKOHTPOSBHbBIE UCTbITaHMS raponpmeonos LLIMH
«emzep» nposogunnce B «JTIYKOWI-MEPMW» ¢ Hosi6ps
2009 roga no mapt 2010-ro. TekyLlas HapaboTka no
ckBakmHe Ne 1291 Kokyinckoro mectopoxxaeHms LIH -
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M3meHeHre napameTpoB paboTbl
MWCHr «lensep»
Changing operating perameters on
HDRW “Geyser”

» The equipment enabled the well to be stabilized and
avoided any down time due to feed failures

Controlled testing of these pumps was started in November
2009 and finished in March 2010. The current total
operating time for well #1291 of TSDNG-10 at the Kokuy

oil field is 8712 hours, and for well #2049 — 4512 hours (this
hydraulic drive was upgraded twice to increase its reliability,
efficiency and durability, with a dome-shaped support, not
connected to the fittings, being made and one of the cylinders
was upgraded).

The implementation of the Geyser pump allowed us to
increase the delivery rate from 0.4 to 0.6 and 0.7, and
energy consumption decreased by 5.6% (“Geyser”

— 7.1 KWh; SK8 — 7.5 kWh). The temperature range

for operational testing was from +29°C to — 45°C. At

— 45°C however, the substation shut down. The pump
then initiated its launch preparation sequence however
(heating the oil and checking its level), and then launched
automatically, without an operator.

www.rogtecmagazine.com
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10 cocTtaBnsieT 8712 yacos, No ckBakmHe Ne2049 — 4512
4aCOB (3TOT MMAPONPUBOL, OblN MOASPHU3MPOBAH ABaKAbI
[ONs1 NOBbILLEHNS HAAEXXHOCTU, PABOTOCMOCOBHOCTU U
[ONrOBE4YHOCTU, - M3rOTOBIEHA ONopa LWaTPOBOro Tuna,
KOTOpas He CBsi3aHa C apMaTypoi 1 MOAEPHU3NPOBaH
UMAMHAP).

BHeppeHve «I ensepa» NO3BONIIO YBENNHNTL KOSMMDULINEHT
nogaw ¢ 0,4 0o 0,6 n 0,7. SHePronoTPedNEHNE CHU3NIOCH
Ha 5,6% («[enzep» - 7,1 kBT/4; CK8 — 7,5 kBT/).

ObopynoBaHMe oTpabdoTasno NPy TemnepaType Bo3ayxa
oT +29°C po - 45°C. Tak, npw - 45°C oTktouvmnnach
NMoACTaHLMS, a rnoce nofgaqm HanpshxeHnst cpaboTana
cucTema NoAroTOBKK Mycka (Moaorpes Macna, NpoBepka
€ro YPOBHS) 1 NMPON30LLIEN CaMOCTOSTESNbHbIN 3aryck
[MILUMH, - 6e3 yyacTust oneparopa.

OcHoBHble MpenmyLLIECTBA «[ el3epa» Bbl BUAUTE HA
cnange:
» HU3Kasi METANITIOEMKOCTb — 4,5 T;

» OTCYTCTBUE MaCCHBHbIX Y3II0B: pefykTopa, GanaHcmpa,
KPVBOLLMNA;

The main benefits of Geyser pump can be seen on the
image:
» low specific metal content — 4.5 t;

» absence of large units such as a gearbox, balance beam
or crank arm;

» does not require special foundation;
» easy to assemble;

» assembly and startup adjustments require 6 hours (a
conventional pumping unit usually takes at least 3
working shifts);

» variable control of stroke length and oscillation
frequency.

Currently, Lukoil Perm is in the process of a new intelligent
well cluster for oil and gas production. The main purpose
of the project is to create a principally new oil production
process, which would enable us to monitor and remotely
control the production process, in real time, with minimum
human staffing required.

Mmpponpusop «lensep». 3aTpaTtbl Ha 06CNy)XMBaHUe U cepBuUcC

Hydraulic drive “Geyser”’ Maintenance and service expenses
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» He TpebyeT cneLvanbHoro yHoaMeHTa;
» MPOCTOTA MOHTAXa;

» BPEMSA MOHTa>Ka U HaNagKy 3aHMMaeT 6 4acoB (CTaHOK-
Kadanka — 3 pabo4mx CMeHbl);

» MM1aBHOE PEryMpoBaHiie J/MHbI X048 U KadaHuii.,

Ha naHHbIn MOMEHT NPEeAnPUATUE PeasTN3yeT NPOEKT Mo
CO30aHMIO MPUHUMNalibHO HOBOIro KOMrIijiekca ,D,O6b|‘~|l/|
HEDTU — MHTENNEKTYaNTbHOIO KyCTa CKBavKUH.

OcHOBHas Liefb peannsaLmm NpoeKTa — co3aanHne
MPUHLMNASIBHO HOBOMO KOMIMeKca 006bI4M HedTH,
MO3BONSIOLLErO MPOBOAUTE MOHUTOPUHI Y AUCTAHUMOHHOE
ynpasreHne TeEXHOJIOrM4YeCKM NpoLLeCCOM B peXnme
peanbHOro BPEMEHN C MUHUMASTBHBIM Y4aCTNEM
OBCNMYy>KMBAIOLLIErO MEepCOoHana.

MOHWTOPWHI 1 ynpaBneHne napamMeTpamm 0o0blHm
BOSMOXXHO Kak CO CTaLMOHApHOro pabo4vero MecTa, Tak v
C MOBUIIBHOIO (CMapPTdOHa).

Ha 1-m aTane gaHHOro NpoekTa BeayTcsa paboTbl MO
CNeAyoLWMM HanpaBEHNSM:
» paspabaTtbiBaETCS MPOEKT 1 FOTOBUTCA K ODYCTPOMCTBY
KyCT 923 KOKYIMCKOrO MECTOPOXAEHNS (BCErO
5 CKBaXKWH);

» N3roTaBiMBaKOTCA B T.4. ABa rmgporpmnsoga C
ynpasJieHemM OT OAHOW CTaHLW;

» BeAyTCcsA paboThbl MO aBTOMaTU3aLMM CUCTEMbI
yrnpasneHvsi, 06ecrevvBatoLLel BbiBO, JaHHbIX Ha MyNbT
JmcneTyepa 1 ynpasieHne NpuBogoM C 3TOrO
Xe nynbTa;

» 3annaHnpoBaH BNOEOKOHTPOMb 3a paboTomn
obopyaoBaHKs.

Ha 2-m aTane nnaHnpyeTcs:

» CO30aHVe CUCTEMbI «CaMOKOHTPOJISA», - CAMOHACTPOMKA
napamMeTpoB paboThl «[ en3epar» (OMHbI XO4a, Ymcna
KadaHui) Nof, napamMmeTpbl CKBaXKMHbI (OMHAMUHECKNI
YPOBEHD).

» ONTMMN3aUnA YACTIEHHOCTW OneparopoB 000b14N.

B 2010 rogy B «JIYKOWI-MEPMW» 6ygeT ycTaHoBREHO
ewe 5 IMILUMH (utoro: 7).

Halummm cneuvannctamn pa3paboTaH MpoeKT
MPOrpamMmMbl 3aMeHbl CTAHKOB-Ka4a/loK Ha maponpuBoabl
Ha 2011-2013r.r. B Hee BktodeHbl 172 «['enzepa»,

B T.4.: 56 eAnHW1LL, — MO PEKOHCTPYKLMM 1 BYPEHNIO
HOBbIX CKBa>KMH 1 116 — Ha 3aMeHy CTaHKOB-Ka4aslok,
oTpaboTaBLnx bonee 30-TK NeT.

www.rogtecmagazine.com

The monitoring and production control may be
arranged either from a stationary control point or
from a mobile phone (smartphone).

At the 1st stage of this project, the following works

are being carried out:

» design work and preparation for well cluster 923
at the Kokuy oil deposit (total 5 wells);

» manufacturing of two hydraulic drives with a single

control station;

» Implementation of an automation control system,
with the data being streamed to the operator’s
console. The drive can also then be controlled
from the same console;

» equipment operation video surveillance is
also planned.

Proposals for the 2nd stage include:

» An automation control system for the Geyser
pump, allowing parameters such as strike length,
oscillation frequency etc to be changed remotely.

» Further training of personnel for these operations

In 2010, Lukoil-Perm installed 5 more hydraulic rod
pumps (making a total of 7).

Our specialists have developed a program to
replace all conventional pumping units with
hydraulic drives between 2011-2013. It includes
172 “Geysers”, of them 56 — for reconstruction
and drilling new wells and 116 — to replace
existing conventional pumping units that have
been in operation for over 30 years.

In 2011, we plan to purchase and assemble

42 “Geysers” in total, of these 32 will be under
ONSS (equipment not included in the construction
estimate) program and 10 — for reconstruction sites
and new wells.

By 2020, about 3000 conventional pumping units
of Lukoil-Perm will have worked two normative
lifetimes (30 years), and thus modernization in this
sector is key.

B 2011 rogy nnaHvpyeTcs 3akyninTb 1 CMOHTUPOBAaTL 42
«[ensepa», N3 HUX — 32 eanH1Ll Mo nNporpamme OHCC,

10 - N0 PEKOHCTPYKLUMM 1 BYPEHIO HOBbIX CKBaXKMH.

K 2020 roay okoso 3000 kadanok «/TIYKOW-MEPMW»

oTpaboTatoT 2 HopMaTVBHbIX cpoka (30 neT).
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