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BYHTOBbIE HACOChI KABATALIMOHHOMO TUIMa XOPOLLIO
3apeKoMeHaoBav cebsi rpu paboTe C NMPUMEHEHEM
TBEDAbIX BELLIECTB U BSISKVX XULKOCTEH, XOTs
paspabaTbiBalOTCS HOBbIE MOAE M, SKCTITyaTaLmst
6OJIbLLVHCTBA HACOCOB B HACTOSILLIEE BpemMs 60siee
orpaHmHeHa ro Temrepatype v ro riybyHe, rno CPaBHEHWIO
C ApyrvMm cucTemMamu rnogbema. Hacocel ob1agarot
XOPOLLIEN MPOU3BOANTESILHOCTBIO, OAHAKO MasonPUroaHs!
47151 paboTbi C ISTYHVIMI YITIeBOAOPOAaMM 13-3a
arpeccyBHOO BO3AEHCTBYS Ha CTATOP, BbIMOSHEHHbIA

13 pesuHbl. B cTatbe nepeqcieH psif BOrpoCcos,
OTHOCSILLMXCSI K SKCI/lyaTaLjyil BUHTOBbIX HACOCOB
KaBUTALIMOHHOIo Tvna B Poccun m K npobsiemam,

KOTOpbIe MOIyT BCTPEYaThCS npv paboTe ¢ HumMm. Beerja
M0/Ie3HO CPABHUTBL 3aMeHaHIst 10 dKCrIIyaTaLuy y Apyrix
0r1epaToPOB, MPOLO/KATEIBHOCTE C/TYXXObl CUCTEM U
MPUHIHBI BOSHUKLLIVIX OTKA30B.

KakoBbl 0CHOBHbIE NpeuMyLLEecTBa BUHTOBLIX HACOCOB
KaBUTaLUWNOHHOro TUNA Nepej NPoYyMu MeToaammn
MeXaHn3upoBaHHoi Jo6bluK B Poccun?

EBreHmi YawmH: BUHTOBbIE HACOChI KaBUTALMOHHOMO
TWMNa NPEeBOCXOAHO 3apeKoMeHaoBaM cebst Kak CUCTEMbI
MEXaH3MPOBaHHOM 000bIHM NMpK paboTe C TAXKeNon
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Progressive Cavity Pumps (PCP) are noted for handling
solids and viscous fluids. Although new models are under
development, most now used are temperature limited and
more depth limited than other lift techniques. The power
efficiency is good but they also have and aversion to light
hydrocarbon liquids that can attack the rubber stator. This
article lists a series of questions that relate to PCP operation
in Russian and what operational concerns may be from the
users. It is always useful to compare operational notes with
other operators and also useful to compare the run lives of
the systems and the cause of failures encountered.

What are the key henefits of PC Pumps over other forms of
artificial lift in Russia?

Evgeny Chashin: Progressive Cavity Pumps are known
to be excellent Artificial Lift systems used especially in
scenarios where heavy oll, fluids containing sand and
other abrasives are present. PCP’s are also good for
handling fluids containing gas (unlike conventional ESP’s
which would present gas lock). High volumetric efficiency
is another property that supersedes Jet Pumping, Beam,
Gas Lift and low volume ESP that allows oil companies
in Russia to minimize lifting cost through power savings.
PCP’s are also used at low flow rate regimes.
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PRODUCTION M

HedTbO, hroMaaMM C COAEPXKAHNEM MECKA N MPOHMX
abpasvBHbIX MaTepranoB. OHNM Takxke 3(EKTVBHbI NP
paboTe ¢ razocogepxxaluymMn dontongamm (B OTAMHme oT
0BbI4HbIX [TOH, ncnonb3oBaHe KOTOPbIX MPUBOAUT K
NOSIBMEHNIO ra30BbIX MPOBOK). OBbeMHbIN KOSHDULIMEHT
NONE3HOr0 AENCTBUS — eLLie OfiHA XapaKTEPUCTUKA,
NPEBOCXOAALLIASA aHANOMMYHbBIN NOKa3aTesb 415 CTPYMHbIX
HacOCOB, CTAaHKOB-Ka4Yas10K, ra3nndtoB 1 Mario06beEMHbIX
[M3H, 4TO NO3BOUT POCCUNCKMM KOMMAHMSM
MUHMM3MPOBATL SKCMyaTalMOHHbIE PacXOfpl 3a CHET
SKOHOMUM SHEPrv. BUHTOBbIE HACOCHI KaBUTALMIOHHOIO
TVNa NPUMEHSAIOTCS TaKXKe B PEXXMME Cnaboro NpuToka.

KepTtuc Xenpge: BUHTOBbIE HACOCh! KABUTALIMIOHHOMO

TVNa OENCTBYIOT MO MNPUWHLIMMIY OCEBOrO Hacoca C

HN3KOWN CKOPOCTBIO TEHEHNS BHYTPEHHEN XKNOKOCTY,

YTO NO3BOSIAET MUHUMN3MPOBaTL COanTbiBaHMe

YKUOKOCTN, CHIDKas (DOPMUPOBAHME SMYIBCUM 1 SPO3UM

BCNEACTBME BbIPabOTKM CyxX0ro octatka. BoT HekoTopble

NPENMYLLIECTBA BMHTOBbIX HACOCOB KaBUTALMIOHHOMO T1Na

nepes NPOYMMN CUCTEMaMM MEXAHU3NPOBAHHOM 000bIHM:

» COKpaLLleHVe KanutanbHbIX 3aTpar;

»  BbICOKas 3DDEKTVBHOCT HACOCHOM YCTAHOBKM 1 CUCTEMBI,

» CHVDKEHME CMOCOBHOCTY MOATOBAaPHOM BOAp!
06pa30BbIBaTb OTNIOXKEHNST 61arofapst NOABVKHbLIM
OTMETKaM YMIOTHUTENS;

» BblpaboTka Cyxoro octarka B 60/blUeM 0ObeMe Mo
CPaBHEHWIO C MPOYMMN METOAAMU MEXAHU3MPOBAHHOM
006eHm (ML);

» HN3KNE Pacx0odbl HA TEXHUHECKOE OBCTY>KNBAHNE;

» MPOCTasi HACTPOWKA ANs yBENMHEHNS OOBEMOB
MPOV3BOACTBA;

» OPMEKTVBHOE MPOU3BOACTBO Pa3NNYHbIX BUOOB BA3KMX
OroVaoB.

®paHumucko [uas Tennu: BUHTOBbIE HACOCHI
KaBUTaLMIOHHOIO ThMNa NPeacTaBnstoT COOOM
BbICOKO3I(MEKTVBHYIO CUCTEMY MEXAHN3UPOBAHHOW
SKcnnyataummn HePTsAHbIX CKBaXKMH. OOHaKO, ST HACOChI
ABMAOTCA XOPOLLUMM PELLIEHNEM TOSBKO B ONPeaeneHHom
obnactu, a He O4N19 BCEeX CKB2XKMH U MECTOPOXKAEHWIA.
MO>KHO CkasaTb, YTO TakMe HaCOChl MOAXOOAT MaeabHO
07191 CKB2XKMH C BbICOKUM COEPXKaHMEM Mecka

NN 0119 CKBXKWH C BA3KOWM HETHIO, YHNTbIBASA 1X
YOOOHYHO MOBEPXHOCTHYHO YCTAHOBKY MO CPaBHEHWIO CO
LLITAHrOBbIMU TTYOVHHBIMM HACOCaMN.

HecMoTpst Ha TO, YTO 3TU HACOCHI TPEOYIOT MEHBLLINX
KanuTasbHbIX BOXEHWIA ANS NOMYHYEHNSt MOHOM CUCTEMBI
MEXaHV3NPOBAHHOM 3KCMyaTaLum, He BCE onepaTopsbl
3HAKOMbI C 3TOV CUCTEMON.

Kakue pervionbl U KaKuie MecTopo)XAeHua onTUManbHo
noAxoAaT Ana npMMeHeHnA BUHTOBbIX HAGOCOB
KaBUTaUNOHHOIO THNa?

EBreHui YawmH: MecTopoxaeHunsi ¢ orpaHn4eHHbIMM
3anacamm, HU3KOMPOLOYKTUBHbIE MECTOPOXOEHNS, HOBbIE
MECTOPOXOEHNA C OMNCAHHBIMU XapaKTePUCTUKaMM.
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Curtis Heide: The flow through a PC pump is a unique

axial flow pattern with low internal fluid velocity. This

feature minimizes fluid agitation resulting in reduced

emulsion generation and erosion due to solids production.

Some of the key benefits of PC pumps over other forms of

artificial lift are:

» Reduced capital cost

» High pump and system efficiencies

» Reduced scaling tendency due to moving seal lines

» Capable of producing higher levels of solids than other
forms of artificial lift (AL).

» Low maintenance

» Easily adjustable to increase production

» Ability to effectively produce a full range of fluid viscosities

Francisco Diaz Telli: PC Pumps are a highly efficient
Artificial Lift System (ALS). Nevertheless, they are only a
good solution for some niches and not for every well or
field. They provide an excellent behavior in wells with high
sand cuts or with viscous oil and they also have a friendly
superficial installation in comparison to Rod Pumps.

Although they demand a small investment to get the
whole ALS, not all operators are familiar with them.

Which are the optimal regions
and fields for PC pump production?

Evgeny Chashin: Marginal, low production fields as well

as new fields where the constraints described above are
present are good candidates for the PCP technology. PCP
are also used in fields where the customer wants to replace
existing old technology (namely beam pumps) by a more
technologically advanced, more efficient system is desired.

Curtis Heide: Heavy QOil regions predominated by sand
production and depths less than 6000ft. Low temperature,
heavy ail plays where maximum fluid production rate cannot
be achieved by other AL means due to issues such as rod
fall for beam pumps, low mixing of gas in heavy oil for gas Iift
applications and fields that cannot be produced by an ESP
due to the intersection points of the IPR and OPR curves
being in an unstable zone leading to high risk of failure.

Francisco Diaz Telli: PC Pumps are very flexible and

are facing a large number of new developments. This
makes them a good alternative in different fields. They
can be used in shallow or in deep wells, with small or
large production flows. Temperature used to be the

main limitation but nowadays there are pumps that have
overcome this inconvenient. Our guess is that the main
limitation is the field personnels knowledge on the system

What adaptations or options are required for equipment
running in Russia’s harsh locations (downhole or surface)?

Evgeny Chashin: PCP can be used in either deviated or
vertical wells. For deviated wells a new downhole string
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BuHTOBbIE HACOCHI KABUTALIMOHHOMO TMA TaKXe
MPUMEHSIKOTCHA Ha TEX MECTOPOXAEHWSA, rae No
>KeNaHWIO KNMeHTa CyLLECTBYIOLLAS CTapas TEXHOMOMS
(HanpuMep, CTaHKU-KaYauikm) MOXXET OblTb 3aMeHeHa
Bonee TEXHONOMMHYECKN COBEPLLEHHON 1 SO(EKTUBHON
CUCTEMOW.

Keptuc Xenpge: MecTopoxaeH1s Tshkenon HedpTu,
MPEeVMYLLIECTBEHHO C BbIHOCOM Mecka B NpoLecce
006bI4K, Ha rnybuHax meHee 6 000 dhyToB. B ycnosusix
HU3KMX TEMMNEPATYP, B HEPTEHOCHbIX MIaCcTax TSHKENoN
HehTW, roe HEBO3MOXHO AOCTUHb MaKCHMabHOM
HOPMbI OTOOPA NPU UCMONB30BaHUN VHBbIX MeToA0B M/
B CBSA3M C HEYCTONYNMBOCTHIO HACOCHBIX LUTAHI CTaHKOB-
Ka4auloK, HU3KWUIA YPOBEHb NMepeMELLIMBaHNA ra3a B
TSDKENOM HEPTU ANS ra3NNTHBIX YCTPOUCTB, U Ha TeX
MECTOPOXAEHNSX, FOe pas3paboTka C UCMONB30BaHMEM
[NMOH HeBO3MOXHA BCNEACTBME TOMO, YTO TOYKM
nepecedeHnst Kpuebix Nokasatens IPR n OPR HaxogaTca
B 30HE HECTABWIBHOCTU, YTO CBA3AHO C OMpeaeeHHbIM
PUCKOM.

®paHumcko [uas Tennu: BUHTOBbIE HACOCHI
KaBUTALIMIOHHOIO T1MNa ABNAKOTCHA OYEHb MMOKMMN, YTO
MO3BOJISIET MPOrHO3MPOBATL UM MHOXECTBO PaspaboToK
1 MoandvKaumi B ByayLLEM U HTO OEaET NX XOPOLLEN
anbTepHaTVBOM AN MCNONb30BaHWA Ha PasanYHbIX
MECTOPOXOEHWSAX.

OHN HaxoOAT NPUMEHEHME, KaK B HEMMYDOKMX, Tak 1

B FNYyOOKMNX CKBaXKMHAX, KaK C BbICOKOW, TaK 1 HU3KOW
NPON3BOANTENBHOCTLIO. [peaenbl TeMnepaTtyp ABNAKOTCA
OCHOBHbIM OFPaHNYEHNEM STUX HACOCOB, HO B HACTOSILLIEE
BPEMS Y>Ke ECTb HACOChI, KOTOPbIE CAPaBASOTCS C STUM
HeOoCcTaTkoM. Mbl cHMTaeM, YTO OCHOBHbIM OrPaHNYEHNEM
SBSIETCA HEAOCTATOK 3HAHWIN MepcoHana, padoTaroLLEero
Ha NaoLagKe ¢ CUCTEMOMN.

B KaKux gopa6oTKax Hy)XXAaeTcA o6opyAoBaHUe
(CKBA)XXVIHHOE NN Ha3eMHOoe), UCToNb3YeMOoe B CYPOBbIX
ycnoBuAx Ha Tepputopun Poccun?

EBreHui YawuH: BUHTOBbIE HACOCHI KABUTALIMIOHHOMO
TyNa MOMYT MCMOMb30BATLCS B HAKITOHHO-HaMPaBIEHHbIX
NN BEPTUKASTBHBIX CKBEXKMHAX, MPW STOM B HAKITOHHO-
HanpaBEHHbIX CKBaXKMHAX YCTaHaBMMBAETCSt HOBAs
HDKHSS YacTb KOMOHHbI ¢ cucTemol ESPCP, Ha
noeepxHocTn — YIMNC. B BepTUKanbHbIX CKBaXKMHAX
BO3MO>KHO MPVMEHEHWE BUHTOBbLIX HACOCOB
KaBUTALWOHHOIO TWMa C MOBEPXHOCTHbBIM MPUBOAOM B
nape ¢ 4rC. Cuctema NpocTa B yCTaHOBKE, KOTOPYHO
MO>XHO MPOW3BECT C MOMOLLbHO 0BbIMHOMO 060PYA0BaHVISA
07151 3aKa4YVBaHNSA CKBXKVIH.

Keptuc Xenpe: [Ans paspaboTki NtobbIX BUHTOBbLIX
HaCOCOB KaBUTALMIOHHOMO TUMa HEOBXOAVMO MPOBECTU
aHaNM3 JaHHbIX OMPEAENEHHOM CKBaXKMHDI, 8 TakKe
rnapameTpOB MeCTOPOXAEHMA. B HacToslee Bpems
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containing the ESPCP will have to be ran and VSD (Variable
Speed Drive) installed on surface. For vertical wells a Rod
Driven PCP can be used and again, a VSD will be used. The
installation is simple and will require conventional completion
equipment.

Curtis Heide: An analysis of specific well data and

field parameters would be required for any PC system
design. NOV PCP systems are currently installed in harsh
environments all around the world including (but not
limited to) Venezuela, Canada, USA, Argentina, Africa,
Egypt, Albania, Mexico, Columbia.

Francisco Diaz Telli: PCP systems are used in harsh
locations all around the world, from Alaska to Australia.
They can face extremely cold environments as well as
warm weather. No special adaptations are needed for
Russia but a careful selection process should take place.

How can operators maximize production
while minimizing lifting costs?

Evgeny Chashin: By running the corresponding Compatibility
Tests between well fluid and PCP components (elastomer)

a proper material selection is obtained which will provide

a long runlife for the systerm making this a good reason for
optimization. Efficiencies are excellent in these type of pumps
hence low power consumption.

Curtis Heide: Utilization of VFD pump off controllers and/
or downhole gauges will greatly enhance the performance
and durability of the PCP system. Well optimization can be
achieved while reducing the risk of pump damage due to
low pump efficiencies.

Francisco Diaz Telli: If we include the maintenance cost
in the lifting cost evaluation, a large amount of money

is invested in failures reparations. If operators minimize
failures they would increase production time and reduce
maintenance costs. For this, all equipment (pump, rod
string, drivehead, etc.) must be reliable. For example,
although a flush connection hollow rod string is more
expensive than a conventional one, it increases the tubing
lifespan and gives the operator high reliability in the rod
and tubing operational performance.

A failure reparation cost is similar if the well has a pump,
sucker rod, tubing or wellhead failure, so all elements need
to be selected to increase the well reliability. Although a

flush connection hollow rod string is more expensive than a
conventional one, it increases the tubing lifespan and makes
the operator forget about failures in these two elements. This
is what should be done with all the ALS parts.

What is your systems average run life in Russia hefore any
form of failure occurs?

Evgeny Chashin: The run-life varies significantly depending

www.rogtecmagazine.com
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HacocHble cucTeMbl NOV paboTatoT B XKECTKNX BHELLIHUX
YCNOBUAX BO MHOIMX CTpaHax Mmpa, Hanpumep B
Benecyane, KaHane, CLLUA, ApreHtuHe, Abpuike, ErvnTe,
Anbannun, Mekcuke, Konymbun.

®paHumucko Ouas Tennu: CUCTEMbI BUHTOBbIX HACOCOB
KaBUTaLMIOHHOIO TVMa UCMOSb3YHOTCS B CYPOBbIX YCNOBMSIX
OKpY>KaroLLier cpedbl Mo BCeEMy MUPY, OT ANSCKU A0
ABcTpanum. OHM a0anTUpPOoBaHbl Kak K YpesBblHaiHO
HU3KIM, TaK 1 4pe3BblHafiHO BbICOKMM TEMMepaTypam
OKPY>XatoLLIEN cpedbl. Hnkakmnx crieumanbHbIX
npucnocobneHnn ons Poccun He TpebyeTcs, 3a
VCKITIOHEHMEM BHMATENBHOIrO NOAXOAa K npouenype
noabopa Hacoca.

Kakum 06pa3om MO)XHO yBeNnUYMTb 06bEMbI MPOU3BOCTBA
npyY MUHUMKU3aUUN 3KCNNYaTaLUMOHHbIX PacXoaoB?

EBreHun YawmH: NpoBeaeHne COOTBETCTBYIOLLVIX TECTOB
Ha COBMECTVMOCTb CKBaXKMHHOIO (hrtonaa v KOMMOHEHTOB
BMHTOBOIO HaCOCa KaBUTaLMOHHOIO TuMna (3nacTtomep)
MO3BONSET ONpedenTb NOAXOOALLMA MaTepualn,
CMOCOBHbIN 0becne4nTb JONrOBEYHOCTb CUCTEMBI U

TEM CaMbIM OMTUMU3MPOBATL pacxodbl. B aTom Tvne
HACOCHbIX YCTaHOBOK Kl O4EHb BbICOKM 3a CHET HUSKMX
3SHeprozarpar.

Keptuc Xeunpe: 3Ha4mTeNbHbIA POCT
MPOU3BOAUNTENBHOCTY U M3HOCOCTOMKOCTY BUHTOBbIX
HaCoOCOB KaBUTALWIOHHOMO TUMa BO3MOXXEH bnarofapst
1ICMOJIb30BaHNIO PEryISTOPOB W/W CKBaDKUHHbBIX
N3MepUTESbHbIX MPUOOPOB HACOCHbBIX YCTAHOBOK C
cuctemon BJ1. Onmummsaumsa npon3BoaCTBa TakKe
[OCTUraeTCsl 3a CHET COKPALLIEHMS pUCKa MOBPEXAEHNS
HACOCHOW YCTaHOBKW BCcneacTaue H13koro KI[ Hacoca.

®paHuucko Auvas Tennu: Ecnv Mbl BKIKOHYAM pacxompl
Ha TEXHUYECKOE OBCNYXMBaHWE B OLEHKY CTOMMOCTM
9KCMNyaTaumMoHHbIX Pacxo4oB Ha NPOMbICHE,
B0bLLIOE KONMMHYECTBO AEHEXKHbBIX CPEACTB yXOOUT Ha
PEMOHT BCEBO3MOXXHbIX MONIOMOK. ECcniv onepatopbl
CMOTYT CBECTU [0 MUHVMYMa MOSTIOMKK, OHU CMOTYT
YBENNHYNTB NMPOU3BOLCTBEHHOE BPEMS CKBaXKMHbI U
CHU3NTb pacxofpl Ha TEXHNYECKOE 0BCNYXMBaHME.
Y706bI 4OCTWHYL 3TOFO, HEOOXOANMO MCMOB30BaTb
BbICOKOHAAEXHYIO CUCTEMY.

Pacxogpl Ha PEMOHT Henonagok 6y,EI,YT aHaJ10rm4HbIMIA,
6y,El,b TO Henonagka ¢ HaCOCOM, HACOCHOW LUTaHroNn,
KOJIOHHOW 1N YCTbEBbIM O60py,D,OBaHI/IeM — MNO3TOMY
BC€ 3J1IEMEHTbI JOJDKHbI ObITb TwarenbHoO I'IO,EI,O6paHbI

C LUENbKO NOBbILLEHNS HAAEXHOCTW CKBaXKHbI. XOT4A
rnagKonpoxonoHoe coegmnHeHme noJioro LWTtokKa 1 JopoXxe
06bI4HOr0, OHO YBENMMYMBAET CPOK CJ'Iy)K6bI KOJIOHHbI, U
orneparop MOXeT 3abbITb O Henonlagkax Ha aTnxX AByXx
anemMeHTax. Bot atoun crefyert BbINOJIHNTL Ha BCEX
HacCTAX CUCTEMDI MexaHI/I3I/IpOBaHHOI7I QKcCrnyaraunmn
CKBa>KUNH.
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on the well conditions (sand properties, temperature, oil
APletc.). It could be all the way from several months to
several years. Another essential contributor to longer run-life
is proper design, installation, maintenance and service. Thus
we have a customer in Volga-Urals region where there are
about 150 Baker Hughes PCP units running with the average
run-life exceeding 700 days.

Curtis Heide: In Canada, typical run life in heavy oil regions
with continuous sand production is ~12 months. Mature
wells or wells equipped with pump off control can typically
achieve 24 months while PCP systems in high watercut,
medium to light oil applications can exceed 36 months.

Francisco Diaz Telli: Tenaris doesn’t produce Progressive
Cavity Pumps but we have seen that when the system is
property designed, longer running life is obtained as a result. As
mentioned before, it's important to consider all the elements and
their running procedures before running them in the well.

How can downhole wear and tear he
minimized to increase pump and part run life?

Evgeny Chashin: By selecting the appropriate materials

for well conditions as well as running appropriate fluid
compatibility tests we are making sure that the system has
been correctly selected for a particular application so no
over-torque or poor efficiency is avoided.

Curtis Heide: Automation! Monitoring data such as downhole
pump intake pressure, pump discharge pressure and well
production can lead to better optimization strategies. Proper well
design where pump, tubing, rods, drive systems are selected to
ensure good run time performance based on specific well data
including oil/gas/water analysis.

Francisco Diaz Telli: As rod-tubing contact in PCP systems
is always located next to the rod coupling, the tubing lifespan
is usually brief (especially in deviated wells). There are several
ways to maximize the tubing lifespan but, although it’s not
the best solution, rod guides is the most used.

A flush connection distributes the tubing wear all along the
sucker rod and therefore gives dramatic benefits. In our
opinion, this is the best alternative because the number

of elements in the well is reduced and because this
alternative maximizes the tubing and rod lifespan.

What are the latest technological
developments that you are using with your PC pump?

Evgeny Chashin: New elastomers can be run at higher
temperature and higher API gravity, exclusive breaking
system to prevent drivehead damage due to back
spinning, proprietary seal system which is environmentally
friendly is now part of the catalog we can offer, new

high temp. sensor that will provide intake and discharge
pressure and motor temperature.

www.rogtecmagazine.com
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KakoB cpeHWi cpoK CRYX6bI BalIMX CUICTEM B YCIOBUAX
Poccuu 1o nepeoil nonomKu?

EBreHui YawmH: CpeaHuin Cpok Crny»Obl 3HAHUMTENBHO
Pa3HUTCH B 3aBUCUMOCTI OT YCIOBU CKB2XKUHDI
(cBoCTBA Necka, TeMneparypa, XxapakTepUCTUK HETI

1 T.0.) U MOXET COCTaBATb OT HECKOJbKMX MECSLIEB

00 Heckonbkux NeT. [NpoaneHns cpoka Cry>kobl

MOXXHO JOBUTBCS 38 CHET OCOBEHHOCTEN KOHCTRYKLINN,
YCTaHOBKM, yxoAa 1 0BCAy>XMBaHUS. Tak, CPeaHUn CPOK
cny>x6bl 150 BUHTOBBIX HACOCOB KaBUTALMOHHOIO ThNa
HaLlero knveHTa B Bonro-YpanbCckoM pervioHe npesbiLLaeT
700 pgHewn.

Keptuc Xenpe: B KaHane cpenHuli Cpok Crny»xobl
YCTaHOBOK B PErVIOHaX C 3asiexxamu TshKesion HedpTu

1 MPOZAOIKUTENBHON J06bIHEN Mecka COCTaBNAET
npumepHo 12 Mecsaues. Tpy NPUMEHEHNN CUCTEM Ha
OABHO NCMOMNb3YEMbIX CKBEXKMHAX UM CKB2XKMHAX, FOE
MPON3BOANTCS KOHTPOSTb 32 OTKAYKOM, CPOK CITy>KObl
COCTaB/seT NPUMEPHO 24 Mecsilia, a Ha CKBaxKMHax C
BbICOKOW 0OBOAHEHHOCTBIO, MPY J00bIMe HEPTU CPEAHErO
WM HN3KOIO YPOBHS MIOTHOCTY — 36 MECSLEB.

®paHuucko Ouas Tennu: KomnanugTenaris He
MPOV3BOONT BUHTOBbIE HACOChI KaBUTALIMOHHOMO TuMa,

HO Mbl 3HAEM, YTO MPaBUIBHOE MOCTPOEHNE CUCTEMBI
rapaHTUPYET MPOOOKUTENBbHBIN CPOK CNy>KObl. Kak
FOBOPWNIOCH paHee, BaXKHO MPOBECTU TLATENbHbIN aHaIM3
BCEX 3IEMEHTOB CUCTEMbI U MPUHLMNA X paboTbl, Mpexxae
4YeMm 3anyckaTb WX 018 PaboTbl B CKBaXKMHE.

Kakum 06pa3om BO3MOXXHO YMEHbLUMTb N3HOC U
YBENUYMTb CPOK CNYXK6bI Hacoca U 06opyaoBaHNA?

EBreHui YawwuH: 3a cueT Bbibopa onTuMasibHbIX
MaTepuasioB B 3aB1UCKMOCTU OT YCIIOBUIA CKBaXKMHBI, &
TaKKe 3a CHET MPOBEAEHNSI COOTBETCTBYHIOLLIMX TECTOB Ha
COBMECTVMOCTb C (hSItOMA0M C LIENbBIO YAOCTOBEPUTLCA B
NpPaBWIbHOCTY BbIBOpa CUCTEMbI B K&XKOOM KOHKPETHOM
Cny4ae U UCKIMKOHNTD Takle (haKTopbl, Kak Ype3MepHOCTb
BpALLEHNS NN HUKWA KN,

Keptuc Xenpge: 3a cuet asTomatmaaummn! MOHUTOPUHT
TakMX JaHHbIX, KaK JaBfieHne Ha BXode B 3ab0VHbIN HAacoC,
[JaBneHne Ha BbIXO4e W3 HACcOoCa, a TakKe AeOUT CKBaDKMHbI
MOXKET MOMOYb B paspaboTke bonee aheKTUBHOM
cTpaTernm onTuMu3aumn.  Takke NMEeeT 3Ha4YEeHe
nMpaBUbHas KOHCTPYKLUMST CKBEXKWHbI, FAE BEPHbBIN BbIGOP
Hacoca, CUCTEMbI TRYD, HAMOPHOW CUCTEMbI OBECTIEYT
BbICOKME MoKa3aTeM BpeMeH HEMPEPbIBHOW padoThbl Ha
OCHOBE OMPEAENEHHbIX AAHHBIX O CKBaXKVHE, MOMYyYEHHbIX, B
TOM 4MCrie, MpY MPOBEAEHUM aHaNn3a HedbTw, rasa 1 Bodp!

®paHuucko Aua3s Tennu: Tak Kak KOHTaKT Mexay
LLITOKOM U KOJTOHHOW B CUCTEMAX BMHTOBbIX HACOCOB
KaBUTALMOHHOMO TWMNa BCEraa HaXOAUTCS PAAOM C
COEAVNHUTENBHOM LLTAHrOBOW MY(DTON, CPOK Cy>KObl
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Curtis Heide: NOV has developed a patented TopTag™
system that eliminates accessories below the pump
intake. This allows for unobstructed flow to the inlet of the
pump while still maintaining access via coil tubing and
protecting the elastomer during coiling operations.

NOV has developed a patented Insert PCP system
that allows PC pumps to be ran and retrieved on the
rod string inside the tubing. NOV patented system also
allows for the pressure testing of the tubing during
installation and retrieval.

Francisco Diaz Telli: Tenaris produces sucker rods
and works to increase the PCP system reliability and
working capacity.

Under this framework we have seen that conventional
sucker rods were designed many years ago (when
PC Pumps were not applied in the Oil Industry) and
therefore they present several limitations that reduce
the PCP system reliability. In order to overcome this
problem, Tenaris developed PCPRod® Hollow series
with a connection designed for torque applications,
with higher torque capacity and elasticity reduction
(backspin and stick slip effects reduction). Their flush
and near-flush connections make them ideal for use
in deviated wells, increasing the tubing lifespan. They
are also run in the well with conventional tubing tongs
as they don’t require any special tool or rig, in contrast
with other solutions to rod-tubing wear problems.

Tenaris has also developed a Premium Connection

rod that given its diametrical interference increases the
connection torque capacity and reduces the tendency to
get loosen during a backspin effect. In conclusion, they
also increase the PCP system reliability.

KOMOHHbBI OObIMHO KOPOTKMIA, OCOBEHHO OTKITOHEHHbIX
CKBaKMH. CyLLIECTBYET HECKOSBKO CMOCOO0B
yBEIMHEHUST CpoKa CIy>KObl KOMOHHbI, 0OMH 13 Hanbonee
PACMPOCTPAHEHHbIX - MCMOb30BaHME HAMPAaBAAOLLIX
LIEHTPAaTOPOB, XOTHA 3TO U HE CaMOe Ny4LLIee peLLEHVE.
Kak 6bI110 Cka3aHo paHee, rnaaKonpoxoaHOe CoeanHeHe
pacnpenenseT N3HOC KOTOHHbI MO HACOCHOWM LUTaHre,
BCNeOCTBME Yero aeT 60mbluve MpenMyLLECTBA.

o HaLeMy MHEHWIO, 3TO ABNSIETCS HAUTYYLLIEN
anbTEPHATVBOM, TaK Kak KONMMYECTBO 3/IEMEHTOB B
CKBaXKVHE YMEHBLLAETCS N Tak Kak 3TO MO3BOSISAET
YBENYUTb CPOK CIY>XXObl KOMTOHHbI U LLITAHIW.

PaccKaxure 0 HOBeMLUX TEXHONOrMYECKUX paspaboTKax,
NPUMEeHAeMbIX B BUHTOBbLIX HACOCAX KABUTALWMOHHOro TMNA?

EBrenui YawmH: Hosble anactomepbl MOryT
NCMONb30BaTLCA MPK 6OEE BbICOKMX TEMMNEpAaTYpPax w1
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nokasarensax API, akCckno3mBHas TOPMO3Has cuctema s
He[onyLEHS NOBPEXOEHVSA HArOMOBHUKA /151 3a0UBKN
obcagHbIX TPYO BCNEACTBUE OBPATHORO BpaLLEHS.
Tenepb Mbl MOXXEM MPEOSIOXKUTL KITMEHTAM HalLly HOBYIO
pa3padboTKy — SKOMOMMHECKN MPUEMNIEMYIO CUCTEMY
YMNOTHEHWS U HOBBI AATHMK BbICOKUX TEMepaTtyp AJis
MOHUTOPVHIA OaHHbIX O OABNEHUM Ha BXOOE B 3a00MHbIN
HaCOC 1 Ha BbIXOAE 13 HACOCa, a TaKkxKe O Temreparype
apurarens.

KepTtuc Xenge: NOV aBnsieTcs paspaboTHNKOM
3anaTeHToBaHHOM cucTeMbl TopTag™, KoTopas NO3BONAET
COKPAaTUTb KONMHECTBO BCMOMOraTeSlbHbIX YCTPOWCTB Ha
YPOBHE [10 BCaCbIBAOLLIErO OTBEPCTUS, YTO 0becneqmBasT
CBODOOHYIO MPOXOAMMOCTb MOTOKA BO BXOAHOW KaHau
Hacoca, JOCTyM Yepe3d HaCOCHO-KOMMPECCUOHHbIE

TPYObI 1 3alLMLLAET 3M1aCTOMEP Mpw paboTe 3MeeBVKa-
nornoTuTens.

PazpaboTkon NOV Takke SBIseTcs 3anaTeHToBaHHas
cuctema Insert PCP, obecnedvBatoLLas paboTy 1
N3BMIEYEHME BMHTOBbLIX HACOCOB KaBUTALMOHHOMO T1na

Ha KOJIOHHE HACOCHbIX LUTAHI B CUCTEME HAaCOCHO-
KOMMPECCUOHHbBIX TRYD. 3anateHToBaHHasa cuctemMa

NOV Tarxoke NO3BONAET U3MEPATL OaBMEHVE B CUCTEME
HaCOCHO-KOMMPECCUOHHBIX TRYO B MPOLIECCe YCTaHOBKM 1
N3BMEYEHVS.

®paHuucko Ouas Tennu: Komnanng Tenaris NponssoanT
HaCOCHbIE LUTaHM 1 paboTaeT B HaNpPaBfeHn yBENYEHNS
HaOEXKHOCTU 1 SKCMNyaTaUMOHHOW NPON3BOOUTENBHOCTU
CUCTEM C BMHTOBbIMM HACOCaMM KaBUTALMIOHHOIO TuMa.

B pamkax a1or paboTbl CTaI0 MOHATHO, YTO
TPaOVLMOHHBIE HACOCHbIE LUTaHM X Bbl CO3aaHbl MHOMO
NET Ha3af, KOrAa BUHTOBbIE HACOChI KaBUTALMOHHOIO TuMna
HE UCMONb30BaNCE B HEPTAHOW MPOMbILLIEHHOCTH, W,
MO3TOMY OHM MPEACTaBAAT HECKOIbKO OrpaHn4eHni,
KOTOPbIE CHYPKAIOT HAAEXKHOCTb CUCTEMBI BUHTOBOIO
Hacoca KaBUTaLMOHHOMO TUMNa. YTobbl peLnTb 3Ty
npobnemMy KOMMaHKsa Tenaris paspaboTana ceputo

MOJIbIX HACOCHBIX LUTAHI C COEAMHEHNEM MPUNOXKEHNS
MOMEHTa 3aTKKM C MaKCUMAaTTbHBIM KPYTALLIMMCS
MOMEHTOM W MOHMXKEHHOW 3/1aCTUHHOCTBIO (CHYDKEHME
athdeKkTa NOAKPYTKN 1 MPEPBIBUCTOMO TPEHWS). 11X
rMagKOMPOXOAHbIE 1 MOYTU MaAKOMPOXOAHbIE COEOVHEHNS
obecnevBaroT naeanbHOE NPUMEHEHNE /151 OTKITOHEHHbIX
CKB2XXVMH, YBENUHMBASA CPOK CIy>KObl KOIOHH. Kpome Toro
OHU TaKXKe UCMOSMb3YKOTCS B CKBaXKMHE C TPAANLIMOHHBIMMA
TPRYOHBIMM KIto4aMK 1, MOSTOMY, He TPebytoT creupalibHbIX
WMHCTRYMEHTOB 1 6ypPOBOM YCTaHOBKW, Kak Apyr1e
PeLLEeHNst MPOBEM M3HOCA LUTAHI 1 KOJTOHHbI.

Tenaris Takke pazpadboTany NCKMIOYNTENBHYIO
COeQVHUTENBHYIO LLITaHry, KoTopas Grarogaps
OVaMETPASIbHOMY KOHTaKTY, YBEIMYMBAET MaKCUMasTbHbI
KRYTALMIA MOMEHT COEOVHEHWS U YMEHBLLAET TEHAEHLMIO
paccrnabnennst BO Bpemst adhdhexTa NoaKpyTKu, B
pe3ynbTare Yero NOBbILLAETCS HAOEXHOCTb CUCTEMBI
BMHTOBOIO Hacoca KaBUTaLMOHHOMO TUNa.
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Evgeny Chashin,

Director of Marketing, Production

Baker Hughes, Russia Caspian Region

Evgeny Chashin graduated from Moscow State University in 2001 and joined Baker
Hughes in 2003. Over the years he has held various domestic and international
positions in sales, operations, manufacturing and marketing with primary focus on
oil production solutions including artificial lift and production chemicals.

Curtis Heide,

Applications Engineering Manager,

NOVMonoflo

Curtis Heide is a Professional Engineer registered with the Association of
Professional Engineers, Geologists, and Geophysicists of Alberta, Canada
(APEGGA). He holds a Computer Aided Design and Manufacturing Diploma from
Kelsey (Saskatchewan Institute of Applied Science and Technology) as well as a
Bachelor of Mechanical Engineering Degree from Lakehead University. In 2009, he
Jjoined NOVMonoflo in the Engineering and Design department. As the Applications
Engineering Manager, he brings his experience and perspective to NOV’s global
customers on issues relating to production, optimization, operations, and design
when addressing the high demands placed on the Artificial Lift Systems (ALS) of
today’s heavy oil reservoirs.

Francisco Diaz Telli

Tenaris Sucker Rod

International Technical Sales

Francisco Diaz Telli earned an industrial engineering degree from the Universidad
Nacional de Cuyo, Argentina, and a mechanical specialization from the ENISE,
France. He also received an MBA degree at the IAE - Universidad Austral,
Argentina. Mr. Diaz Telli has been developing technical assistance with customers
for more than 7 years and is part of the Tenaris’s Sucker Rods Technical Sales
team.

EBrenuni Yawmu

[IMpeKTop No MapKeTUHry 1 NPOM3BOACTBY

Baker Hughes, Poccua, Kacnniickuii pervox

B 2001 rogy EBreHwi YarumH 3akoH4nn MIY n ¢ 2003 roga sBisieTcst COTpYaHUKOM
Baker Hughes. B npoLuesiuve rofsl OH 3aH1Mast Pas/in4Hble JOPKHOCTU B FOJI0BHOM
Y MeXyHapoaHbIX ohrcax KoMraHuy, paboTasi B o14es1e CobITa, aKCrilyataLmm,
rpou3BoACTBa 1 MapKeTUHra. OCHOBHbIMI HAMPAaBIIEHVSIMIA €ro AesTe/bHOCTU
SIBASIOTCS PeLLeHVs] /151 S00bIYM HEDTH, BKIKOHAS MEXaHN3VPOBAHHYIO
SKCIIyaTaLmio 1 UCrIOIb3yemble rpu J0ObIHE peareHTbI.

Keptuc Xeiige

MeHeaKep No NPUKNaAHOMY VHXUHUPUHTY,

komnanna NOVMonoflo

Keptuc Xevige (Curtis Heide), funnommpoBaHHbI HXEHEP, HYieH Accoumarim
LMrNIOMUPOBaHHBIX VHXKEHEPOB, re0/10roB v re0hU3VKOB NPOBUHLMN AnlbbepTa
(APEGGA), KaHapaa. OkoH4mn Cacka4eBaHCKA MHCTUATYT MPUKIaAHbIX HayK

Y TEXHOJIOMVK C AVIM/IOMOM 10 @BTOMATU3VPOBaHHOMY MPOEKTVPOBAHMIO 1
MPOV3BOACTBY, a Takxe YHuBepcuTeT Jlerikxeaa co cTeneHsko bakanaspa
MaLLmHocTpoeHusi. B 2009 roagy Xevige npuiien B komnaHumo NOVMonofio B

orgen pas3paboTok 1 NPOeKTVPoBaHUS. PaboTas B JO/MKHOCTY MeHempKepa no
PYIKIIEAHOMY VHXXVHVPUHIY, OH VCTIOMB3YET CBOM 3HaHWSI 1 ObIT, YTOObI IOMOraTb
3akaz4ukam NOV co Bcero myipa peLuatb 3a4a4v, CBSI3aHHbIE C MPOEKTVDOBaHMEM,
POVI3BOLACTBOM, OMTVUMU3ALMEN 1 SKCTIyaTaLUmMes CUCTEM MEXaHN3VPOBaHHOM
L106b141, MPYMEHSIFOLLMXCS B pa3paboTKe COBPEMEHHbIX HEQDTSIHBIX MECTOPOXAEHI
1 K KOTODbIM MPEeabsIBASIOTCS BbICOKME TPEO0BaHUS.

®paHuumcko nas Tennu

TexHnyeckanA noaaepxkka oT koMmnaHum Tenaris Sucker Rod

Mo LUTAHroBbIM HACOCaM Mo BCeMy MUpY

®@parHymcko [ras Tesmm 3aKoH1UT TEXHONOMMHECK (haKkyIbTeT yHBepcUTeTa
Nacional de Cuyo B APreHTyHe 1 MpoLLIES CreLmMan3aLmio MHXeHepa-MexaHka B
ENISE Bo ®paHumm. OH Takke nosy4mn CTereHs Marvctpa B yHusepcuTeTe IAE -
Universidad Austral B ApreHTtuHe. [ocrioguH [uaa Tesnnv umeeT cBbiLue 7 IET OrbiTa
paboThl MO OKa3aHMIO TEXHNHECKOM MOMOLLM 3aKa34mKam 1 (hakTUHECKM SBASETCS
PYKOBOAUTEIEM MOAPA3AENEHVS KOMaH Tenaris ro okas3aHuo TeXHNHECKOU
OABEPXKKU 10 LUTAHIOBbIM HAacocaMm o BCeMY MYDY.
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