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[TAO «TatHeTb»: BHEOPEHME HOBOIO «Kasmbpa
LLIIMH Ha ckBavkmHe HITLY «EnxoBHedTh»

Tatneft: New Sucker Rod Pumps Installed at
Elkhovneft NGDU
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F)assmme TEXHO0MMIN A00bIHM HETM 3aBUCUT he development of oil production technologies

OT Ka4yecTBa 1 06bemMa BHeOPEHNS HOBEMLLIMX depends on the quality and scope of the latest
nocTvxeHnin TOK B MPOMbILLNEHHOE NPON3BOACTBO achievements which have been implemented as part of
HEMOCPENCTBEHHO Ha MeCTOpOXaeHU. Ho nepep, the industrial production process, directly in the field.
BHEAPEHNEM HEOBXOONMO NCMbITaThb U A0Ka3aTb However, before any technology can be implemented,
3P PEKTUBHOCTL TEXHOOMMIM Ha CTaOUN BbINOJIHEHNS it needs to prove its efficiency at the pilot testing stage.
ONMbITHO-NPOMBILLIEHHBIX UcnbiTaHuia (OlNV1). Cpegm The adoption of a sucker-rod pump with a 50 mm
3HAYNTENBHOIO KOJIMYECTBA PaboT, MPOBOAVMbIX diameter plunger was one of the most significant of
cneuyanncTamm Npon3BoacTBEHHOro oTaena 4oobIHN projects undertaken by specialists of the O&G Production
HePTV 1 ra3a OOHUM 13 caMblX Spkux, B 2017 roay, Department in 2017.
CTa10 BHedpeHne LWTaHroBoro Fﬂy6I/IHHOFO Hacoca
C NPOMEXYTOYHbIM OVAMETPOM MJIYHXEPa, PaBHbIM What is so significant about this size? Plunger diameter
50 MMm. increments of 5-6 mm (reference Fig. 1) are typical of
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YeM >xe ocobeHeH 3ToT TunopasmMep? [NpriBbl4Hast BCEM
NnHenka HacocoB LUIMH xapakTepnayeTcs ONCKPETHOCTLIO
B AnameTpax nayHxepa 5-6 mm (puic. 1). Mpu aTom

13 CTaHOaPTHOMO Psiaa HE3aCy»XKEHHO BbiMasl Hacoc

C «MPOMEXXYTOYHOM>» ANAMETPOM MyHXepa — 50 MM,
MOPOW CTOSb HEOOXOANMBIN 07151 TEXHOSIOMMHECKNX HY>XK,
OcosHaHre gaHHOro akTa 1 NOATONKHYIO CNELVanNCTOB
HI Y «EnxoBHedTb» Ha Maeto pas3padoTKu 1 UCMbITaHNUS
Hacoca HOBOIro «Kambpa».

Cpeu Bcero MHoroobpasms crocoboB aKcryaTaumn,
MPUMEHSIEMbBIX B MpoLiecce HedpTeaodbun Hanboiee
pacnpocTpaHeHHbIM a1a yenosuin NMAO «TatHedTb»
aBnstoTCa yctaHoskm LLIMH. [1o HacTosLLero BpemeHu
CyLECTBOBASIO 2 TPaAMLMOHHBIX PELLIEHMS MO A06bIHe
YKUOKOCTY 06 BEMOM A0 40 M3/CyT — 3TO NPUMEHEHVEe
57-ro Hacoca B nape ¢ 00bI4HbIM CTAHKOM-Ka4auikow,
nmbo BHeapeHve 44-ro Hacoca ¢ 60MbLIEN IMHENHON
CKOPOCTBIO OTKaYKW. [pn STOM KaxKAoe U3 peLLIEHUN He
JIMLLEHO CEPBLE3HDBIX HEAOCTATKOB. C YeM 3TO »Ke 3TO
CBS3aHO?

1) LUMH-57 nmeeT
OrpaHNYyeHNst Nno

rnybuHe crycka, B

CBS31 C BbICOKMMM
rMOPOCTaTUHECKUMM
Harpyskamu ctonba
YKNOKOCTU, MPUBOOSALLIMMMI
K neperpyay rnyouHHo-
HACOCHOIr0 1 Ha3eMHOro
obopynoBaHus, B CBA3U
C 4YeM €ero NpUMeHeHue
OCYLLECTBMMO HE NS
BCex ycnoBuin. K Tomy e
aKcnayaraums rnyookmnx
CKBaXKMH C AaHHbIM
HaCOCOM Comnpsi>keHa

C 0OMNOSHNTENbHBIMN
pacxonamm Ha
npuodpeTeHne
YMPOYHEHHbBIX HACOCHbIX
LITaHr 1 Ha3eMHbIX
npVBOA0B 60bLIEN
rPY30M04bEMHOCTU.

A Bce 3T hakTops!

B COBOKYMHOCTU
06yCcnaBAMBAKOT U HU3KYHO SHEPrO3MdPEKTNBHOCTL
npeacTaBfiEHHOrO BapuaHTa.

2) OxBaTuTb Tpebyembl Ananas3oH AebUTOB BOZMOXHO
1 ¢ BHeapeHunem LLIMH-44. Mpwn aTom skcnnyataums
CTaHOBUTCS BO3MOXXHA B ABYX Clly4asx — 3a CyeT
YyBEJIMHYEHNS YMCNa KadaHWi U OJMHbl XO4a NpyBoaa.
B nepBoM cnydae — 3To 3anpeaesibHoe YCI0 KadaHui,
ABNSIOLLEECS, KaK N3BECTHO M3 MPOMBICIOBOrO OrbiTa
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the standard range of sucker-rod pumps (ShGN) while
pumps with a plunger of “intermediate” diameter i.e. 50
mm does not form part of the standard range. However,
this particular diameter is sometimes required for
technological reasons. When this was taken on board by
specialists of Elkhovneft’s Oil and Gas Production Board
(NGDU), they commenced development and testing of a
pump with this new bore.

In the broad range of artificial lift systems, the most
commonly used by JSC TATNEFT are sucker rod pumps.
Currently, there are two traditional solutions for fluid
production at a rate of 40 m®/day. These are 57 bore
pumps together with a common sucker-rod pump or the
use of 44 bore pumps with an increased linear pumping
speed. At the same time both solutions have significant
disadvantages. What is the reason?

1) ShGN-57 pump has a running depth restriction due to
the high hydrostatic load of the liquid column causing an
overloading in the down-hole pumping equipment and

Puc. 1. JInHerka Tvinopasmvepos LM
Fig. 1. Range of sucker-rod pump bores

surface facilities. This restricts the use of such pumps
under certain conditions. Moreover, the operation of deep
wells with this pump leads to additional costs related to
the purchase of reinforced sucker rods and ground-based
gears with a higher load capacity. All these facts together
result in the low energy efficiency of the pump.

2) ShGN-44 pumps can also be used for the required well
rate. In this case, pumping operations are possible provided
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HeraTVBHbIM PaKTOPOM C TEXHNHECKOW, TEXHOTIOMMHECKOM
1 SHEPreTUHECKOWM TOYEK 3PEHUS. DKCMTyaTaLmns e
OJIMHHOXOA0BOro 060PYA0BaHMIS, XOTb U ABSIETCS MCXOAS
N3 TEXHVKM N TEXHOMOMMM 00614 HETY 6NarONpPUSTHON,
Tem He MeHee B ycnoBusx [MAO «TatHedTb», 061a0atoLLEN
MHOTOTbICAYHBIM MAPKOM CTaHKOB-Ka4as1oK, CTaHOBUTCS
MEHee peHTabeNbHON.

Vicxoast N3 U3NOXKEHHOMO, CTano O4EBUAHO, YTO
HeobxoanmMa
paspaboTka HeOOPOro
obopyaoBaHus
coYeTatoLLero B cebe
NONIOXKUTESbHbIE
CTOPOHbI KaXXaoro

13 NpeacTaBAEHHbIX
BapuaHToOB,
MO3BOAKOLLENO TMOKO
perympoBaTtb 0T60p
Kak B 60/bLLYHO, TaK U
B MEHbLLIYHO CTOPOHBI
1 HMBEMPOBATb
MOrPeLIHOCTY B
onpeneneHnmn
[006bIBHbIX
BO3MOXXHOCTEN
CKBaXKMHbI. [epen
npou3BoauTeNeM
HedTENPOMBICIOBOIO
obopyaoBaHns

— 3aBogom OO0
«OJIKAM» 6bIna
rnocTasfieHa 3agaya
paspaboTaTb HacoC
«MPOMEXYTOYHOI O»
TUnopasmMepa

C AvameTpom nnyHxepa 50 MM 1 BrepBble ong
POCCUNCKMX HedTeaobbIBatOLLIMX KOMMaHWUM NogobHoe
obopynoBaHme BbINO U3rOTOBIEHO.

.e'H/

-r.r

Pwuc. 2. BrewHmn sug LLITH-50
Fig. 2. Pump ShGN-50

CornacHo nporpamMmbl SKCNepUMeHTabHbIX paboT

B 2017 rogy Ha gobbiBatoLLeln ckBaxkmHe HIIOY
«EnxoBHeM®Tb» MAO «TaTtHedTb» 6blN BHEOPEH

Hacoc 25-200-RWAM-18-4. Llensamu ncnbitaHnin
ABISNaCk NPOBEpPKa HAEXHOCTN, SKOHOMNYECKOW 1
TEXHOMOrMYeckom adhdeKTUBHOCTM Hacoca. B xone
OMbITHO-MPOMBILLIEHHBIX UCTbITAHUIA OLIEHNBASICS
LieNbIM KOMMIEKC MapaMeTPOB: HArpPy3Kn Ha Ha3eMHbIN
NPUBOL, 3arPy>XEHHOCTb LUTAHTOBOW KOJTOHHbI,
N3MeHeHWe 0ebuTa CKBaXXWHbI, YAEIbHOE NOTpebneHve
9NEKTPOSHEPI NN, HAAEXHOCTL 060PYAOBaHMS.

3a nepuopg OINN Hacoc 25-200-RWAM pokasan
COOTBETCTBWE 3aB/IEHHbIM TEXHNYECKNM
xapakTepucTkam. OTKasoB 3a nepuro, HabntoaeHNs
He MPOVCXOAMIIO.
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that the pumping speed or length of stroke is increased.
The first option implies excessive pumping speed, which is
a negative factor from the technical, production and energy
point of view. This has been proven by field experience.
Long stroke equipment is advantageous from the
technical and technological point of view for oil recovery.
However, this is less cost efficient from the point of view
of JSC TATNEFT which owns a sucker-rod pumping fleet
of thousands of units.
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25-200-RWAM-18-4

There is a need to design equipment which is cost
effective and combines the advantages of both

the lifting options described above. This is aimed

at ensuring the flexible control of production, to a
greater or lesser extent, and to mitigate any errors
when determining of the potential productivity of
wells. ELKAM LLC plant, was assigned with the task
of designing a pump with a plunger of “intermediate”
diameter, 50 mm. The equipment was fabricated by
Russian oil companies for the first time.

In accordance with pilot test program for 2017, JSC
TATNEFT adopted pump 25-200-RWAM-18-4 for use

at Elkhovneft NGDU'’s production well. The test was
performed to verify the reliability and economic and
technological efficiency of the pump. A wide range of
parameters were evaluated during the pilot test such as:
loads imposed on ground-based gear, rod string work load,
well fluctuation rates, specific consumption of power, and
the reliability of equipment.
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o ®akruneckue Harpysku CLLH-50
Actual loads for sucker-rod pump bore 50

—— PacuyeTHble Harpy3kn CLUH-50
Design loads for sucker-rod pump bore 50

—— PacuyeTHble Harpy3ku CLUH-57
Design loads for sucker-rod pump bore 57

Puc. 3. [JnHammka pacHeTHbIX 1 (aKTYECKX Harpy30K mpw akcnnyaradyn LLIMH-50 v LM H-57
Fig. 3. Design and actual load dynamics during operation of pumps ShGN-50 and ShGN-57

Cpeny Nony4YeHHbIX B paMKax UCMbITaHUI pe3y/ibTaToB
CTOUT OTMETUTb BOSMOXXHOCTb YBENMHEHUS TTyONHDI
noaBeckm noytn Ha 150M B cpaBHEHMM C Hacocamu

C OVaMETPOM MJIyHXepa 57MM C COXPaHEHMEM
TUNopasmepa Ha3eMHOro Npmeoga. A Npu TEXHUHECKX I
(M) TEXHONOMMYECKMX OrpaHNYeHnsx BHeapeHus LLIMH-57
HOBbI HACOC CNOCOBEH 0BECNEYNTD 1 AOMOAHNTENBHYHO
[006bI4y HEDTU 3a CYET yBENNYEHWS TyOMHbI MOOBECKM.

CTtount 0bpaTUTb BHUMaHNE 1 Ha UCMOSHEHWE Hacoca.

B ¢BA3M ¢ HEOOXOANMOCTHLIO COKPALLEHNS 3aTpaT

Ha npoBeaeHVe NOA3EMHbBIX PEMOHTOB, a TakXe
MOBbILLIEHVSI HAAEXHOCTU PE3bO0BLIX coeamnHeHnn HKT
B ycnoBusx MAO «TatHeddTb» HA CerogHALLHNA OeHb
peannayeTcsa MacluTabHasg nporpaMmma no opraHn3aLn
TEKYLLMX PEMOHTOB MO 3aMeHe OoTKasasLumx LLUMH,
NMKBMOALMM OBPbLIBOB, OTBOPOTOB HACOCHbIX LUTaHI
6e3 nogbemMa KOJTOHHbI HACOCHO-KOMMPECCOPHbIX TPYO.
OnTumanbHbIA AVamMeTP U BCTaBHAs TOHKOCTEHHAs
KOHCTPYKLUMS LLIFTH-50 oTBe4aeT HOBbIM TPEOOBAHMSAM,
NO3BOJIAS OCYLLECTB/IATL €r0 SKCr/lyaTaupto B HACOCHO-
KOMMPECCOPHbIX TPYOax C YCIOBHbIM OVAMETPOM 73 MM,
4YTO OBecnevmBaEeT ero B3aMMO3aMEHSIEMOCTb C HACOCamMu
MEHbLLEro TUnopasmepa.

Kak y»xe 0TMe4asioChb BbILLE, PEXMM OTKaYKM TECHO
CBsI3aH C 3HeproadhdekTnBHOCTLIO YLUIMH. B cBsAsun
C Tem, YTo paHee amanasoH gedutos ot 30 go 40 Mm%/
CyT He DblfT OXBaYeH «CBOVIM» TUMOPa3MEPOM Hacoca
3a 3TO NPUXOAMIOCH NMNaTUTb BONBLLVM YAENbHbIM

www.rogtecmagazine.com

The pilot test proved the compliance of pump 25-200-
RWAM with the declared specifications. No failures
occurred during the control period.

One of the test results which needs to be noted is the
possibility of increasing the setting depth by almost 150m,
in comparison with pumps fitted with a 57 mm plunger
diameter, while keeping the same size of ground-based
gear. Taking into consideration the technical and (or)
process restrictions related to the adoption of ShGN-57
pump, the new pump can also enhance oil production by
increasing the setting depth.

It is worth also considering the pump’s configuration.
Due to the need to reduce costs for underground repairs,
and to increase the efficiency of threaded connections of
the well tubing, JSC TATNEFT is currently implementing
an ambitious maintenance program by replacing failed
sucker-rod pumps, repairing the cracks and sucker rod
turn-aways without lifting the tubing string. The optimum
diameter and insert thin wall design of the ShGN-

50 pumps comply with the new requirements, thus
enabling operation of the pump within tubing with a rated
diameter of 73 m and ensuring interchangeability of the
pump with smaller bore pumps.

As has been already mentioned, the pump down

performance is closely connected to the energy efficiency
of the sucker-rod pumping unit. Previously no pump with
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aHepronoTpebneHnem. Conoctasnenne ¢ LLMH-44 npw
npoBeaeHNN NPOMbBICIOBbIX UCMbITAHWI, NOATBEPAMIN
OaHHbI Te3NC, NO3BO/IMB HAM COMTUMU3MPOBAaTb
CYTOYHOE noTpedneHne Ha 9,5% npu UOEHTUYHbIX
neburtax.

B uenowm, no pesynbTatam NpoBeaeHHbIX UCMbITaHNR,
Hacoc 25-200-RWAM-18-4 kak caMOCTOSTENbHbIN
TUMOpPasMep Nokasan TEXHOIOMMYECKYHO

3P PEKTUBHOCTb B COBOKYMHOCTN C SKOHOMNYECKOM
NPUBIEKATENBHOCTBIO, HA OCHOBAHWM Yero Obln OLEHEH
noTeHUpManbHbIn poHa No KoMnaHum B LENOM, KOTOPbIN
cocTaBun He MeHee 5% oT Bcero dorHaa YLUMH.

Hapsany ¢ akTnBHOW no3unumen pykosoactaa KomnaHmm
Mo COBEPLIEHCTBOBAHWIO TEXHUKN I TEXHO0MN
006bI4M HEPTN 1 rasa, HEMaNTOBaXKHYIO POJTb UrpaeT

1 TBOPYECKUI NOOXO0[, CMELMANIMCTOB K PELLEHUIO
HenpoCTbIX 3aa4, UMEHHO TakUM Ka4eCTBOM U
obnapaeT KONNekTB MNpon3BOACTBEHHOO OTAeNa NO
no6bide HedbTn 1 rasa HIFQY «EnxoBHedTb».

a special plunger diameter for the well production rate
range of 30-40 m®/day existed. This was compensated

by a higher specific consumption of power. The field test
proved this statement by reducing the daily rate of power
consumption by 9,5% for the same production rate (in
comparison with pump ShGN-44).

In general, as the test showed, the 25-200-RWAM-18-
4 pump as a separate typical size, is technologically

and economically efficient. On this basis, the company
decided that at least 5% of the total sucker-rod pumping
unit fleet throughout the entire Company should be
earmarked for the potential usage of this particular type
of pump.

In addition to the pro-active position of Company
management to enhance their oil and gas production
equipment and technology, the creative approach of the
specialists to resolve complex tasks is an essential factor,
and the team of Elkhovneft NGDU O&G Production
Department does indeed possess these qualities!
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