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Il Beepexue

LLITaHroBble rnybuHHble Hacocekl (LUTMH)-- Hanbonee
pacnpoCTPaHEHHbIN CMOoco6 MexaHn3npoBaHHOM
£06b14n HedTU (~60% [o6bivm B CeBepHON
Amepunke n ~70% BO BCeM Mupe). Camad yacTas
npobnemMa, ¢ KOTOPOW NPUXOLUTCHA UMETb LENO
npun akcnayataynum 3TUX HaCOCOB, - 9TO WX HU3Kas
NPoOV3BOANTENBHOCTL B pe3yfbTaTe HEeMoOMHOro
3anofIHEeHVSs HAacOoCa XXULOKOCTbIO. DTO NPOUCXOAUT,
€C/IM MPOU3BOAUTENBHOCTL HAacoca NpeBbIlaeT
0Ee0UT CKBaXKMHbI MM 13-3a NJIOXON cenapaunm
rasza Ha npueme. [1pom3BOANTENBHOCTbL Hacoca
CHWXaeTCs n3-3a nonagaHus B Hero rasa. Ecnu
CKBa)XUHblI ByayT 06Cny>XMBaTbCs HACOCOM,
3anoJIHEHHbBIM XUOKOCTbIO, TO 3TO 0b6ecne4ynT

nx 6onee ahHeKTUBHYO paboTy U CHUXKEHME
NPOV3BOACTBEHHbBIX PAcX04oB. s TOro 4tobsl
paboTaTb C NOSHOCTbLIO 3aMOJIHEHHBIM XNOKOCTBIO
HacCOCOM, HeOBXO4MMO YCTpaHuUTb MonagaHue
raza n KOHTPOMPOBaTb MPOLO/IKUTENBHOCTb
paboTbl Hacoca, C TeM 4TOObl 06 beMHas
npou3BOANTENBHOCTbL HAacoca COOTBETCTBOBANA
MPUTOKY NnacTtoBoro gpawounga. Heobxoagnmo
nepnoanyecKn KOHTpoampoeaTb paboTy

CUCTEMbI, 4TOObI HE BO3HUKAIN MEXaHNYeCKne
HEeNCNpaBHOCTM B HAcCOCE 1 NoggepxmBanach
ahdexkTMBHAA aKCMNyaTauns CKBa>knH.
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I Introduction

The most common method used to artificially
produce wells is sucker rod pump (SRP) systems
(60% of lift in N America, 70% worldwide). Low
efficiencies caused by incomplete pump liquid

fillage is the most common problem experienced by
these the SRP systems. Incomplete pump fillage is
the result of having a pump capacity that exceeds
the rate of the well or poor gas separation at the
pump intake. Pump capacity is reduced due to gas
interference. More efficient operations and lower cost
will result, if these wells are operated with a pump
filled with liquid. To operate with a full pump eliminate
gas interference and control pump run time so pump
displacement will match reservoir inflow. Periodically
monitor the system to insure that the pump has no
mechanical problems and efficient operations are
maintained.

Inefficient energy use is one of the most common
problems experienced with SRP systems. The pump
being only partially filled with liquid is a common
reason for low efficiency and usually the largest
source of energy waste. More efficient operations and
lower power use will result, if wells are operated with
a downhole pump filled with liquid. First eliminate

any gas interference in the pump and insure that the
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OpHOM N3 Hambonee 4acTo BCTPeYaoLLMXCa Npobiem
npu pabote LLUHI aBnsaeTca HespdpekTnBHOE
NCNONb30BaHNE 3Heprun. YacTu4Hoe 3anonHeHne
Hacoca XWAKOCTbIO Ble4eT 3a COOOMN €ro HU3KYO
NpPOM3BOANTENBHOCTb U SBAAETCS 0OblYHO CaMbIM
O0NbLUMM UCTOYHNKOM NOTEPb SHeprun. Ecnn
CKBaXKMHbI 3KCNNyaTUPYOTCS NOCPEACTBOM
3aMN0JIHEHHbIX XXWNOKOCTbIO 3ab0MHbIX HACOCOB,

TO pe3ynbTaTtoM ByaeT ux 6onee ahdekTrBHada
paboTa n HM3Koe NoTpebneHne saHeprun. Bo-
nepBbIX, HEODXOOMMO UCKIYNTL Atoboe nonagaHue
rasa B Hacoc 1 gobutbes, 4Tobbl B HACOCE He

Obl1I0 MEXAHMYECKMX HEMONAAOK, U, BO-BTOPbIX,
ONTMMKU3NPOBAaTb MPOU3BOANTENBHOCTbL HAcoca aAns
TOro, 4YTobbl NOCTOSIHHO YOANSTb BCKO MMEIOLIMECS
dAonapl U3 CTBOMA CKBaXXUHbI. MOXHO BHECTU
NPOCTbIE NBMEHEHUS B YMCNO KadaHWU 1 ONHY Xoaa
NyHXKepa, 4Tobbl Nogada Hacoca COOTBETCTBOBANA
noTeHUnanbHOMy OebuTy CKBaXKUHbl. KOHTPONNpys
NPOAOMKNTENBHOCTb PabOoThbl HACOCA C MOMOLLIbHO
KOHTponnepa otbopa »xunagkocTtn (KOXK) nnn
NPOLIEHTHOIrO TarMepa 3anonHEHNS Hacoca, MOXHO
perynmpoBaTb YMCNO XO0O40B Hacoca B MUHYTY, YTOObI
OTOOP XNAKOCTU OblN paBeH AeOUTY CKBaXKUHbI.

B ckBaxkmHax, akcnnyaTmpyemMbiX B HEMNPEPLIBHOM
pexnmMme, NPOU3BOAUTENBHOCTL KOTOPbIX NpeBbILaeT
0EOUT CKBaXKMHbI, MPU ABMXXEHWN NyHXepa BHU3
MPOMCXOONT ero CTO/IKHOBEHME C ra3oM, a 3aTem

N C XKMOKOCTBIO. [NyHXep NpoxoguT Yepes ras

N BCTPEYaET XNOKOCTb. B MOMEHT OTKpbITUS
NOABMXXHOIO KianaHa NPOUCXOAUT BbICTPbIN cOpoc
Harpy3Ku LWTaHr, NPy 3TOM BO3HUKAET ygapHas
Harpys3ka Ha HacoCHYylo cuctemy. OHa MOXeT
Bbl3BaTb CNMPasbHbIA N3rMb KOMOHHbLI HACOCHbIX
LUTaHr, U3HOC HacocHoro obopyagoBaHua 1 HKT,
Cepbe3Hble N3MEHEHUS HArpy3KM Ha HACOCHbIe
WTaHM 1 3aMETHYHIO OLLyLLLIaeMyto BUBpaLmio
HacocHon cuctemMbl. Cuctema byaeT MMeTb 6ONbLLNIA
SKCMAyaTauMOHHbIN pecypc, ecnu He 6yaeT
npoucxoauTb “yaap” nayH>xepa rno >XUAKOCTU B
cepefunHe ero xoga BHUS3.

AHanuns paboTbl Hacoca TpebyeT NpoBeAEHNS
NHTErPUPOBAHHOIO aHann3a NPUBOLHOIO ABUraTend,
HaseMHoro obopynoBaHusa, 060pyaoBaHNA CTBONA
CKBaXKVHbI, 3a60MHOro Hacoca, razocenaparopa u
KONnekTopa. OTOT aHanmM3 OCHOBLIBAETCHA Ha AaHHbIX,
MOJTYYEHHbIX OT 4aTYMKOB YPOBHS, AMHAMOMETPOB,

N 0ATYNKOB MOLLHOCTU anekTpoasuratensd. Jltobblie
SKCMyaTaumMOHHble YCOBUS, MOIyLLMEe MOMeLaThb
paboTe 060pyaOBaHNS U COOTBETCTBEHHO O0ObIHE

N3 CKBa>XWHbl, HEMELJIEHHO aHaNMM3npyrTCs C
MOMOLLbIO MMEIOLLLeNCs Ha NioLllagke nopTaTtnBHON
CUCTeMbl. VICnonb3ys NHTerpupoBaHHbI aHanma,
onepaTop MOXeT YCTaHOBUTb MPUYMHY 060N
BO3HMKatOLen B mMpouecce akcnayaTaumm npobnemsi,
KOHTPOJIMPOBAaTh YCNOBUA PYHKLNOHNPOBAHWS

pump has no mechanical problems and secondly
optimize the pump displacement to continuously
remove all the available liquid from the wellbore.

To match the pump capacity to the production
potential of the well some simple changes in pumping
speed and stroke length can be made. Controlling
the pump run time with a pump-off controller (POC)
or a percentage timer can adjust the strokes per
minute (SPM) so the pumping equals producing rate.

Wells that operate continuously and with capacity
above the well’s producing rate have the plunger
encounter gas and then liquid on the downstroke.
The plunger travels through gas and encounters
liquid. The quick release of rod loading as the
traveling valve (TV) opens, causes shock loading
through the pumping system. This shock can cause
rod buckling, pump & tubing wear, severe rod loading
changes, and audible and observable pumping unit
vibration. Longer system life will result if the plunger
does not “pound” liquid near the middle of the
down stroke.

Analyzing the performance of the pumping system
requires an integrated analysis of the prime mover,
surface equipment, wellbore equipment, downhole
pump and gas separator, and the reservoir. The
analysis is based on information obtained from liquid
level instruments, dynamometers, and motor power
probes. A portable system at the well site allows
immediate analysis of any operational conditions that
may be hindering the performance the equipment
and the resultant production. The operator using the
integrated analysis method can identify the cause of
any operational problem, monitor pump conditions,
and optimize withdrawal rates, thereby efficiently
producing the SRP well.

Performing an acoustic producing liquid level survey
in the casing, dynamometer survey, and power
survey begins the process by determining the
producing efficiency of lifting the liquid to the surface.
The energy efficiency of lifting the liquid to the
surface plus a pump dynamometer card indicating
percent pump fillage provides the information
necessary to optimize the operation of the sucker rod
lift system.

B Acoustic Fluid Level Survey

An acoustic fluid level survey should be conducted
to determine the depth of the producing fluid level
with respect to the pump intake depth. If there is
fluid above the pump intake, then the well may not
be produced at or near its maximum production rate.
If incomplete pump fillage is due to gas interference,
then there will be some fluid above the pump intake
(Fig. 1). If the producing efficiency is low and the
incomplete pump fillage is due to over-pumping the
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Hacoca, oNTUMMU3NPOBaTb TeMMbI 0T6opa dhonaos,
1N TeM caMbiM 3MDEKTUBHO SKCMNYyaTUPOBaTb
CKBaXXUHbI ¢ LLITMH.

Npouecc onpeneneHns apPeKTMBHOCTN NOAbeEMA
>KMOKOCTU Ha MOBEPXHOCTb Ha4YMHaeTCcsa ¢
npoBeaeHUs akyCTUYecKoro o6cnenoBaHns ypoBHS
nob6biBaeMoro nonaa B KooHHe obcagHbIixX

TPyb, AMHAMOMETPUYECKNX N3MEPEHNN 1 3aMepOoB
MOLLHOCTU. DD DHEKTMBHOE NCMONb30BaHME dHEpPrm
npw NoOObEME XNOKOCTU Ha MOBEPXHOCTb B
COYeTaHMM C AMHaAMOrpamMmMon Hacoca, yKasblBaroLLEen
MPOLEHT 3anofIHEHNA Hacoca XXUOKOCTbIO,
obecneynBaeT BCO HEOOXOQNMYIO MHOPMaLUIO O/1s
onTUMM3aLmmn paboTbl CUCTEMbI NOABbEMA XXUOKOCTU
LUTAHTrOBbIMUW F1YyOUHHLIMW HacocaMmu.

AKycTUuYecKoe obcneoBanne

YNOBHA A06bIBAEMOI XXMAKOCTH
[Onsa onpegeneHns rnybuHbl ypoBHA 40ObIBAEMOro
dhnomaa oTHOCUTENBHO rNYyBUHBI MPpMemMa Hacoca
HeO6XOAMMO MPOBECTUN akyCTU4eCKOe 0bCcnefoBaHue
YPOBHS XXMOKOCTU. 1pn Hanu4inmn dpniovaa Hag
npruemMoM Hacoca 4ebUT CKBaXKNHbI BOSMOXHO He
OyaeT MakCUManbHbIM UM APUBAVXKEHHBIM K HEMY.
Ecnn HenonHoe 3anofiHeHne Hacoca BbI3BaHO
noCTynJIEHNEM B HEro rasa, To Hag NPMEMOM Hacoca
OyLoeT HaxO4UTbCA HEKOTOPOE KOSIMHYECTBO XXUOKOCTU
(puc.1). Ecnn addekTBHOCTL A06bIHYN HM3KasA 1
HernoHOe 3anOfIHeHNE HacoCca BbI3BAHO YPE3MEPHBIM
OTOOPOM XUNAKOCTU U3 CKBaXKMHbI, TO B 3TOM Cryyae
YPOBEHb XNAKOCTU OOJHKEH HAXOAUTLCS Ha Npueme
Hacoca nnn B6nn3n Hero (puc.2).

BonbLUMHCTBO OMepaTopoB XOTAT, YHTOObLI A0ObLIHA
Benacb NMpu MakCManbHOM UM BIN3KOM K

HeMy O0ebuTe CKBaXKMHbl. BNonHe BOSMOXXHO, YTO
MPOV3BOANTENBHOCTb CKBaXXMHbI MOXET OKa3aTbCs
BblLLIE NPON3BOANTENBHOCTU HACOCHOW CUCTEMbI, HO
3TO He SBNSEeTCs HopMon. MakcumanbHbIi 4ebut
(moTeHuWan) CKBaXkMHbl OCTUIFAeTCs B TOM Cry4ae,
Korga 3aboMHoe OaBfeHne B 3KCMayaTnpyemMom
CKBaXXWHE HUXXe, YeM CTaTUCTU4YEeCKOe daBrieHne B
3abo0e. Ecnn Ha cKBaXKnHE MMeeTcsi 0bopyaoBaHme
[OCTaTOYHOM MOLHOCTU, TO AN OOCTUXEHUSA
MakCUManbHOro aedbunta CKBaxXknHbl HEOOXOAMMO,
4TOObI faBneHne Ha 3aboe CoCTaBASANIO MEHee
10% cTaTtnctudeckoro 3abonHOro gaBneHus.
BonblWMHCTBO 3HA4YEHUIN 3a00MHOIO K
CTaTUCTUYECKOro AaBfeHNs U aHanM30B NoayvatoT
OT 3aMEPOB Ha YCTbe CKBaXKMHbI, MPON3BOAS
aKyCTUYECKNE 3aMepPbl PACCTOAHNA A0 YPOBHSA
>KNOKOCTU B 3aTPYOHOM MPOCTPaHCTBE Mexay
obcagHom KofoHHOM 1 HKT, 3amepbl aaBneHns B
obcagHOM KOIOHHE, 1 pacyeT 3aboMHOro AaBneHus.
Bo Bpems npoBeaeHnsa akyCTUHECKNX 3aMepOoB
YPOBHS XKMOKOCTM MOXXHO MPOBECTU HEBONbLLOE
MCMbITaHWe A5 onpeaeneHnst 3aBMCUMOCTU
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well, then the fluid level should be at or near the
pump intake, (Fig. 2).

Most operators desire that wells be produced at or
near their maximum production rate. It is possible the
well’s productivity could exceed any pump system
capacity but this is not the norm. The maximum
production rate (potential) of a well is obtained

when the producing bottom hole pressure (PBHP)

is low compared to the static bottom hole pressure
(SBHP). If sufficient capacity equipment exists on

the well, the PBHP should be <10% of the SBHP for
maximum production. Most PBHP’s & SBHP’s and
analyses are obtained from surface measurements by
acoustically measuring the distance to the liquid level
in the casing/tubing annulus, measuring the casing
pressure and calculating the PBHP.

When acquiring an acoustic fluid level measurement,
one can perform a simple test to determine the
casing pressure buildup vs. time by closing the
casing valve while the sucker rod lift system
continues to pump. The casing pressure buildup rate
is used to determine the annular casing gas flow
rate and the pressure contributed from the gaseous
liquid column above the pump. If the casing pressure
increases with time, then gas is accumulating in the
casing annulus and free gas is at the pump intake.

If separation of the free gas from the pump is not
effective, then incomplete pump fillage results.

To determine the exact conditions at the pump the
results from the producing fluid level survey should
be used in conjunction with a pump dynamometer
card indicating percent pump liquid fillage.

By knowing:

1) If the well is being produced at its maximum
production rate,

2) If the height of fluid column is above the pump
intake depth,

3) If the pump is incompletely filled with liquid, and

4) If free gas is flowing up the casing annulus

The operator can determine if possible low producing
efficiency is caused by incomplete pump fillage due
to gas interference or over-pumping the well.

Il Dynamometer Determines Percentage Pump Fillage
Using an integrated data acquisition system,

motor power and dynamometer data can be
obtained simultaneously. One technician can make
the fluid level, dynamometer and power/current
measurements in minutes. The load cell can either
be of the horseshoe type, which is positioned on

the polished rod between the carrier bar and the
polished rod clamp, or of a special design that is
easily clamped directly onto the polished rod. The
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HapacTaHusa AaBNeHns OT BPEMEHW, ANSA HYero
3aKkpblBaeTCcs 3aTpybHas 3aaBuxKa, B TO BPEMS

kKak cuctema LLUMH npopomkaeT yHKLNOHUPOBATD.
[ns onpeneneHns cCKOpPOCTU ra3oBoOro NoToKa B
KOJIbLLEBOM MPOCTPAHCTBE 1 06CaAHON KOOHHE 1
JaBeHns, KOTOPOe co34aeT CTONO ra3oxXmnaKOCTHOW
CMECK Ha[l HACOCOM, NCMONb3YyeTCH BENNYMHaA
nogbema AaBneHus B 06cagHon KonoHHe. Ecnu
BO3pacTaHne AaBfeHns B KOJIOHHE NpomncxoanT

C TeYeHNEM BPEMEHU, TO 3TO O3HAYaeT, 4TO ras

current/power sensors measure power and current
input to the motor. Analysis of the downhole pump
operation is performed by calculation of the pump
dynamometer card from measured surface load

and position data. The pump card is a plot of the
calculated rod loads at various positions of pump.
Identifying how the pump is performing and analysis
of downhole problems are primary uses of the
pump card.
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Puc.1 Huskas aghdheKTUBHOCTb 406bIUM MO NPUYMHE HEMOMHOMO 3anofiHeHMA Hacoca 13-3a NnoraaaHWa B Hero rasa

Fig. 1 Low Producing Efficiency Due to Incomplete Pump Fillage From Gas Interference

AKKYMYJIMPYeTCst B 3aKONOHHOM  KOJTbLEBOM
NPOCTPaHCTBE, a CBOBOAHBIN rad HaxoouTcsa Ha
nprvemMe Hacoca. HenonHoe 3anofHeHne Hacoca
ABNAETCS pe3dyibTaTOM TOro, YTO cenapauus
CcBO6GOAHOrO rasa 13 Hacoca He apdPeKTUBHa.

[ns Toro 4Tobbl TOYHO ONPeaennUTb YCOBUS B
KOTOpbIX paboTaeT HacoC, HEODXOAMMO Hapsaay
C pe3ynbTatamm 3aMepoB YPOBHSA XULKOCTU

B OEVCTBYIOLWLEN CKBaXKNUHE NCMONb30BaTh U
OMHamMorpamMmy Hacoca, KoTopas ykasblBaeT
MPOLEHTHOE HaMOJIHEHNE Hacoca XUAKOCTbIO.
Ecnu onepatopy n3BecTHO, YTO:

1) ckBaxknHa aKcnayaTmpyeTcs ¢
MakcuMasbHbIM 0ebUTOM,

2) BbicoTa cTON6a XKULKOCTA BbilLE MyOuHbI
npvema Hacoca,

3) Hacoc He NMOMHOCTBLIO 3aMosTHEH XKUOKOCTLIO U

4) cBo60HbIN ra3 MOCTyrNaeT BBEPX B 3aTpybHoe
MPOCTPAaHCTBO

Fig.1 shows that incomplete pump fillage is the
cause of this well’s inefficiency and the shape of the
pump dynamometer card gives an indication that

gas interference due to inefficient downhole gas
separation is the reason. The downhole dynamometer
card indicating a pump fillage of 42% of the 782

BPD pump displacement coupled with a high
gaseous liquid column above the pump (in Fig. 1) is
conclusive evidence that inefficient gas separation is
occurring. From analysis of the acoustic survey data
the maximum liquid potential of the well is 428 BPD
and this well’s production could be increased by 19
BOPD by installing a good downhole separator. If
good gas separation were to occur at the pump
intake, then the pump’s liquid displacement would be
greater than maximum potential for liquid to flow into
well bore and the run time would have to be reduced
to operate this well in an efficient manner.

Fig. 2 shows incomplete pump fillage due to over-
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B TAKOM CJlydae ornepaTop MOXET OnpeasnnTb,
Bbl3BaHa 1 BO3MOXHAsA HN3Kas 3 MEKTUBHOCTb
[06bI4M HEMOHbIM 3aMOJIHEHEM Hacoca 13-

3a nonajaHvsa rasa Unm 4pe3MepHbiM 0T60POM
YKUAKOCTU N3 CKBAXKUHbI.

AunamomeTp onpegensaer

NMPOLUEHTHOE HANoJIHEeHUe Hacoca
C NOMOLLIbIO NHTErPUPOBAHHOM CUCTEMbI cOopa AaHHbIX
MO>XHO OHOBPEMEHHO MOJTYYNTb AaHHbIE O MOLLHOCTU
OBuraTens n guHaMoMeTpudeckne gaHHble. OamH
TEXHNYECKNIA CMEeLManncT MOXET 3a HECKONIbKO MUHYT
NPOW3BECTU 3aMep YPOBHS XNOKOCTU, ANHAMOMETPUIO
N HAMPSKEHVST 1 CUMbl TOKA. TeH30A4aTUNK MOXKET
MMETb NMOAKOBOOBPAa3HY hopMy 1 yCTaHaBANBATLCS
Ha MoNMPOBaHHOM LLUTOKE Hacoca MexXay HEecyLLM
Opycom banaHcupa 1 XOMyTOM HACOCHOM LUTaHM WUn
NMETb 0OCOBYIO KOHCTPYKLIMIO, KOTOPAast Ierko KpenuTcs

pumping the well. In addition to the problem of
inefficient operation this well has the problem of
“pounding” fluid on the downstroke that will reduce
system life. The pump dynamometer card indicates
incomplete pump fillage of 10% of the 135 BPD
pump displacement plus the acoustic survey showing
that the fluid level is at the pump intake (in Fig. 2) are
conclusive evidence that excellent gas separation is
occurring at the pump intake and that the maximum
liquid potential of the well is being produced.

Since good gas separation is occurring and the
pump displacement is greater than maximum well
production, then controlling the run time is required
to for best efficiency.

To ensure that the pump has no mechanical
problems, both standing valve (SV) and traveling
valve, TV tests should be performed as part of
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PUc.2 Huskas ahheKTMBHOCTb A0ObIM U3-3a HEMOMHOTO 3arofHEeHWA Hacoca Npy Ype3mMepHOM 0TOOPE N3 CKBaXKUHbI

Fig. 2 Low Producing Efficiency Due to Incomplete Pump Fillage From Over-Pumping the Well

K MOIMPOBaHHOMY LUTOKY. [aTymkn cunbl Toka 1
HaNPsPKeHVS N3MePSAOT NOABOAVMbIE K ABUrATENMO TOK
1N HanpspkeHve. AHanna paboTbl 3aBOMHOro0 Hacoca
BELETCS NyTeM pacyeTa AuHamMorpaMMbl Hacoca
no AaHHbIM Harpy3Ku 1 MOMOXKEHNS, 3aMEPEHHbIM
Ha ycTbe. [uHamorpamma npegcraBnseT cobom
OnarpaMmMHYI0 KpUBYHO PaCcHETHbIX 3HAYEHWNN
Harpysku Ha KOJIOHHY LUTaHr Npu pasinyHbIX
nonoXxeHmsix Hacoca. OCHOBHOE Ha3Ha4veHune
anHamorpammebl LLIMH nokasatb apdeKTUBHOCTb
paboTbl HAacoca 1 gaTb aHann3 Npobnem,
BOSHMKAIOLWMX C BHYTPUCKBa>KMHHBIM HACOCHbIM
060pyaoBaHNEM.

the dynamometer survey. Although SV & TV tests
are routine, interpretation requires that tests are
performed correctly. A series of valve measurements
should be performed to insure reproducibility

and validity.

H Identifying Wells with Low Energy Efficiency

One method of identifying problems is to determine
the overall efficiency of the well’s pumping system.
Experience has shown that determining the overall
efficiency requires only the measurement of input
power to the prime mover, determination of the
producing bottom hole pressure (PBHP) and accurate
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B [JOBbIHA

Puc.1 nokasbiBaeT, 4TO NPUHUHON HN3KOW
NPOU3BOAUTENBHOCTU 3TOW CKBaXXWHbI ABASETCA
HenoJfIHOoe 3anofIHeHNe Hacoca, a opma
OnHaMorpammbl Hacoca yKasbiBaeT Ha TO, YTO 3TO
BbI3BAHO MonafaHnemM rasa B HacoC BCRencTBue
HeaekTMBHOM 3aD0ONHOW cenapaumm rasa.
3abonHaga guHaMmorpamMmma, U3 KOTopom BUAHO, YTO
3anofIHeHNe Hacoca cocTaBnAeT 42% OT O6BEMHOM
NPON3BOANTENBHOCTM Hacoca 782 bappensa B CYTKK

B COYEeTaHUN C BbICOKMM CTONBOM radoXXnaKoCTHOM
CMECU Hafl, HACOCOM (Kak nokasaHo Ha puc.1),
aBnseTca ybeanTenbHbiM O0OKA3aTENBCTBOM
HeaEeKTMBHOM cenapaunn rasa, NPOUCXOOsILLEN

B Hacoce. AHanNn3 JaHHbIX aKyCTUYECKOro 3amepa
NoKasbIBaET, YTO MaKCUMaSIbHbIN XXUAKOCTHbIN
noTeHUMan CKBaxkuHbI-- 428 6appenent B CyTKn, oedut
3TOW CKBaXKMHbI MOXXHO yBENU4YMTL Ha 19 Bappenen

B CYTKW, YCTAHOBWB XOPOLLNI 3aB0MHbIN cenapaTop.
Ecnn 6bl Ha MpremMe Hacoca NPONCXOAMIa XopoLlas
cenapauus rasa, To Torga NnpousBOOUTENBHOCTb
Hacoca 6bina 6bl bonble MakcUmanbHOro noTeHumana
NPUTOKA XXNOKOCTW B CTBOJ1 CKBaXKUHbI 1 ONA

3P MOEKTUBHON SKCAyaTaLnmn CKBaXKMHbI NPULLIIOCH
Obl COKPaTUTb MPOAOIIKUTENBHOCTL PaboThl HAcoca.

Ha puc.2 nokasaHo HEMONHOE 3anOfIHEHWE Hacoca
1N3-3a YPE3MEPHOro O0Tbopa XKUOKOCTU U3 CKBaXKMHbI.
[TOMUMO TOro, 4TO 3Ta CKBaXKMHA UMEET HN3KYHO
NPOu3BOAUTENBHOCTb, B HEW MPONCXOOAT yaapbl
NAyH>XXepa Mo XUAKOCTU Npu xoae niyHXxepa

BHW3, COKpallarLLmMe pecypC HACOCHOM CUCTEMBI.
Ounnamorpamma LLIMH nokasbiBaeT, 4To Hegobop
KNOKOCTU U3 CKBaXkMHbl cocTaBnseT 10% oT
06BEMHOWN NPON3BOANTENBHOCTU Hacoca 135
6appenen B CyTKU, MIIOC akyCTUYECKME 3aMepbil,
CBUOETENBLCTBYOLME, YTO YPOBEHb XUOKOCTH
HaxoOuTCs Ha MpuemMe Hacoca (Kak B puc.2); Bce

3TO CNYXXUT y6eauTenbHbIM 00KA3aTENbCTBOM

TOro, 4TO Ha NMpMemMe Hacoca UMeeT MECTO OTNNYHAsA
cenapaums rasa n YTo CKBaXKMHa SKCMyaTupyeTca ¢
MakcuManbHbIM 4ebuTtoM. NocKoNbKy cenapauns rasa
xopoLlas 1 NPpon3BOANTENBHOCTb HACOCA NPEBbILLAET
MakCUManbHbI AEOUT CKBaKWMHbI, TO ANs obecnedeHns
MakcumManbHoro Kl Hacoca Heobxoanumo
KOHTPONNPOBAaTb MPOAOIKNTENBHOCTL €ro PadoThl.

YT06bl y6EOMTbCH, YTO HACOC HE UMeeT
MEXaHNYEeCKNX HENCMPAaBHOCTEN, HEOOXOANMO
MPOBECTWN UCMbITAHNA BCaCbIBAOLLErO KianaHa

1 NOOBWXXHOIO KjianaHa Hacoca, YTOo ABNAeTCs
H4aCTbto AMHaMOMETPUNHECKNX 3aMepPOB. XoT4
NCNblITaHNA 3TUX KanaHoB ABNAKOTCHA CTaH,EI,apTHOI7I
npoLueaypon, MHTepnpeTaumnsa pesynbtaTtoB TpebyerT,
YTOObI UCMbITAHUSA nposognJINCb NpPaBuJibHO. ﬂ,ﬂﬂ
obecneyvYeHns BOCMPON3BOANMOCTU PE3yNbTaToB U
NPOBEPKM NX MPaBUNBHOCTM HEOOXOOANUMO MPOBECTU
CEPUIO UBMEPEHUI KanaHoB.
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production test data. A complete motor power and
current analysis is performed using the well and
acquired data. The pump system efficiency should be
approximately 50% and if lower than 35% action

is required.

The following Decision Table 1 can be applied to the
analysis of wells where the system efficiency is less
than 35%. For the well of Fig. 2, the fluid level is low
and the pump fillage is low, therefore the potential
exist for the operator to improve the efficiency of the
well by controlling pump run time. Decision Table

2 can be applied to the analysis of wells where the
system efficiency is greater that 35%. For the well

in Fig. 1, the fluid level is high and the pump fillage
is low, therefore it should be a high priority for the
operator to correct the gas interference problem in

the pump.

Decision Table 1 — System Efficiency < 35%

Low Producing

Low Producing

High Producing

BHP or Low BHP or Low BHP or High
Fluid Level Fluid Level Fluid Level
Pump Full Low Pump Low Pump

Fillage Fillage

Low Priority Potential to High Priority

Study Surface | Improve Study Study Gas
Efficiency Control Run Interference
Time

Low Producing

High Producing

High Producing

BHP or Low BHP or Low BHP or High
Fluid Level Fluid Level Fluid Level
Pump Full Pump Full Low Pump

Fillage
Well OK Potential to High Priority
Improve Study Study Gas
Pump Capacity Interference

Decision Table 2 — System Efficiency > 35%
The primary objective of acquiring power data is to
determine the efficiency with which the pumping

unit is being operated. The following techniques can
improve the overall system efficiency:
1) Maintain high volumetric efficiency (VE):
a) Match pumping requirements with wellbore inflow.
h) Eliminate Gas interference
¢) Use Full Pump Capacity by controlling the unit
with a POC or Timer
2) When System Efficiency is low, find and fix problem.
3) Verify power meter calibration.
4) Mechanically / electrically balance pumping unit.
B) Properly size pumping unit to match well loads (GB
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B [JOBblHA

OnpefeneHue CKBaXXUH ¢ Mano3mheKTUBHLIM
ucnonb3oBaHuem 3Heprun
OOHUM 13 METOLOB BbIABNEHNSA MPOBNem
SABNSETCS onpeaeneHne oduen aheKTUBHOCTH
HacoOCHOW cucTeMsbl. Kak nokasbiBaeT onbIT, AN4
3TOro HeOHXOOANMO TONBbKO MPOW3BECTUN 3aMepbl
MPUBOAHOW MOLLHOCTW MNEPBUYHOrO ABUraTens,
onpegennTb 3aborHoe aaBneHne OHTaHNPOBAHNSA
1 TOYHbIE JAHHbIE UCMbITAHWS CKBaXKUHbI Ha MPUTOK.
[NpoBOAMTCA NOMHbIM aHaIM3 MOWHOCTK ABUraTens
1 TOKa C NUCMOJIb30BaHME XapaKTEPUCTUK CKBaXKMHbI
1 NOMyYEHHbIX AaHHbIX. HHEKTUBHOCTb HACOCHOM
CUCTEMbBI [OJPKHA COCTaBNATb NpuMepHO 50%,
a ecnu oHa bygeT Hxe 35%, TO HeoBxoanUMOo
MPUHMMAaTb COOTBETCTBYIOLLIME MEPBI.

na aHannaa cKBaXkMH, Yy KOTOPbIX 3M(EKTUBHOCTb
HaCOCHOW cucTembl Hxe 35%, MOXXHO MPUMEHNTb
cnepyrowyto Tabnuuy 1 Bbibopa peweHun. Ong
CKBaXKWHbI 13 Purc.2, roe ypoBeHb XUOKOCTU
HU3KUI U HU3KWI YPOBEHb 3arofiHEHNS Hacoca,

y onepartopa eCTb BO3MOXHOCTb YIy4LUNTb

9P PEKTUBHOCTb CKBaXKWNHbI MOCPEACTBOM KOHTPOSA
MPOAOIKUTENBHOCTN paboThl Hacoca. Tabnauuy 2
BbIbOpa PELUEHNN MOXXHO MPUMEHUTL K aHannay
pPaboTbl CKBaXXWNH, Y KOTOPbIX 3 EKTUBHOCTb
cuctembl npesbiwaeT 35%. CkBaxkmHa n3 Puc.1
NMEET BbICOKUI YPOBEHb XXUAKOCTN U HU3KOE
3anofiHeHWe Hacoca, NO3TOMyY ANs onepaTopa
4Ype3BblHaANHO BaXKHO YCTPaHUTb Npobremy
nonagaHuns rasa B Hacoc.

Tabnuua 1 Bbibopa peuleHnin —3hHeKTUBHOCTb
cuctembl < 35%

should be at least 50% loaded vs. it’s rating)

6) On severely over sized motors where average
surface efficiency falls below 50-60%, then change
out motor (if motor is twice the size needed).

The items are ranked so the top of the list is the most
cost-effective technique to improve system efficiency.
Techniques to maintain a high VE will be discussed in
the following sections.

Low system efficiency can be an indicator of a
mechanical problem at the surface or in the downhole
equipment. Where a large percentage of the input
power to the pumping system is being lost due

to mechanical wear should find and friction, the
operator and repair these problems, because the
increased wear will result in premature failure/s.
Although the Echometer TWM system calculates
efficiency accurately by examining all variables during
a pump cycle, an approximate expression of power
efficiency is:

"= 00000736 BPD Lifty
KW/ 736

Where

BPD iz production

Lift is approximately surface to fluid level, ft

y is specific gravity of fluid produced

kW is power measured to SRP installation

If the results from the power survey do not agree well

Hu3koe 3aboliHOEe faBneHne
(POHTAHMPOBAHNA NN HU3KUIA
YPOBEHb XNAKOCTH

Hu3koe 3aboriHoe naBneHue
(OOHTAHMPOBAHUA NN HU3KUIA
YPOBEHb XNAKOCTU

Bbicokoe 3abonHoe gaBneHue
(POHTAHMPOBAHMA WU BbICOKUN
YPOBEHb XWUAKOCTH

Hacoc nonHoCTbO 3anofiHeH

Hus3koe 3anonHeHue Hacoca

Hu3koe 3anonHeHue Hacoca

HuskonpuoputTeTHOE N3yvyeHue
apheKTMBHOCTM paboThl
HacocHOro obopynoBaHua Ha
YCTbEe CKBa>XWUHbI

Hu3koe 3aboliHOe faBneHue
(hOHTAHMPOBAHMA U HUIKNI
YPOBEHb XNAKOCTH

BO3MOXXHOCTb YJy4YWUTb
M3y4yeHue KOHTpPOsA
NPOAONIKUTESNIbHOCTU PaboThbl
Hacoca

Bbicokoe 3aboliHoe pgaBrieHue
POHTAHMPOBAHMA MU BbICOKNM
YPOBEHb XNAKOCTU

BbicokonpuoputeTtHoe
um3y4dyeHue npobnembl
nonapaHuA rasa B Hacoc

Bbicokoe 3abonHoe gaBneHue
POHTAHMPOBAHMA U BbICOKUM
YPOBEHb XNAKOCTH

Hacoc nonHoCTbO 3anofiHeH

Hacoc nonHoCTbO 3anofiHeH

Hu3koe 3anonHeHue Hacoca

CkBaxXuHa pyHKLMOHMpPYET
HopMasnbHO
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Bo3moO)XHOCTb
YNYYWNUTb U3y4eHue
NPOu3BOAUTEJIbHOCTHU

BbicokonpuoputeTHoe
n3yyeHue npobrembl
nonafaHuA rasa B Hacoc
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Tabnuua 2 Boibopa pelleHnin —3hHeKTNBHOCTb

cuctemMbl > 35%

MNpn c6ope gaHHbIX O MOLLHOCTW HACOCHOro arperarta

OCHOBHas Lefb- YCTAaHOBUTb 3NMEKTNBHOCTL PaboThl

Hacoca. Cnegyolias MeToanka MOXET YyyLlUnNTb

00y 3hHEKTUBHOCTb PaboTbl CUCTEMDI:

1) MopaeprxmBaTb BbICOKNA KOS(DPULIMEHT
HanoJsIHeHUs Hacoca:

a) npuBecTV B cOOTBETCTBME TPeboBaHMs K
0TOOPY XXUAKOCTUN U3 CKBaXKMHbI C MPUTOKOM
dNonaoB B CTBOM CKBaXKMHbI.

6) ycTpaHuTb NnonagaHne rasa B HacoC

B) 1Crnofib30BaTh MOJHYO NPOU3BOANTENBHOCTD
Hacoca Ons KOHTpPOoNs ero paboThl C
nomoLubio KoHTponnaepa KOX nan Tanmepa

2) Ecnv athheKTMBHOCTb CUCTEeMbI HM3Kas,
onpenenuTb NpobnemMy 1 ycTpaHnTb Henonaaky

3) MpoBepaTb KanMbpoBKY BaTTMETPA

4) [oBecTy 00 KOHOULUW MEXaHUYecKyo/
3NEKTPUYECKYIO YacTb Hacoca

B) MponsBoanTeNbHOCTL Hacoca-Kadaskn gomxHa
COOTBETCTBOBATb CKBaXXWHHOW Harpyske
(Harpyska Ha peayKTop AOJSKHa COCTaBAATb He
mMeHee 50% OT HOMUHaNBHOW BENNYUHBI)

6) Mpu ncnonb3oBaHWK aBUraTenem, Yba MOLLHOCTb
3Ha4YNTENbHO MpPeBbILAaeT Tpebyemyto U rae
cpenHaa ahdHeKTNBHOCTb HAa3EMHbIX ABUraTenen
HKe 50-60%, aBuratensb cnegyeT 3aMeHUTb
(ecnu ero MOLHOCTbL B ABa pasa npesbillaeT
Tpebyemyto)

[Mosnuunm paHXnupoBaHbl TaknuMm 06pasom, YTo

B BEPXHEW HYacTu CNMCKa yKasdaHbl Hanbonee
SKOHOMUYECKN 3P EKTUBHBIE METObI MOBbILLEHNS
3 HEKTUBHOCTN HACOCHOM cucTeMbl. [lanee

OynyT pacCMOTPeHbl METOAbI, HEOOXOAMMbIE OIS
noaaep>XXaHna BbICOKOro KOaMuUmMeHTa HanoNHeEHNSA
Hacoca.

Hnskasa ahmeKTNBHOCTb CUCTEMbBI MOXET
CBUAETENBCTBOBATL O HANNYUN MEXAHUYECKOM
HENCMPaBHOCTU Ha YCTbe CKBa>KWHbI UK B
3aborHoM obopyaoBaHun. B cnyyvasx, korga
3HAYUTENbHbIN NPOLLEHT MOLHOCTMW, NOABOANMON K
HaCOCHOW CUCTEME, TEPSETCS N3-3a MEXAHUYECKOro
M3HOCA U TPEHUS, onepaTop AO/DKEH HANTK 3TH
HENCMPaBHOCTU N YCTPAHUTb UX, MOCKONbKY
MOBbILIEHHbI N3HOC 0O0OPYAOBaHNS BbI3OBET
npexxaeBpemMeHHble 0TKasbl HACOCOB.

OO0 736 BIFD Lifly
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with the bill form the electric utility company, then the
(possibly old or out of calibration) power meter can
be the problem.

On a company wide basis mechanically / electrically
balancing the torque loading on all the pumping unit
gearboxes in a field has been shown to reduce power
consumption by approximately 12%. Depending on
how heavily loaded the prime mover is, movement of
the counter weights small distances usually results
in little improvement in the system efficiency. Well
conditions change with time and the operator should
periodically survey the gearbox torque loading

on all of SRP systems in a field and correct the
counterbalance as needed.

A popular method used to size the electric motor is
to select the next motor size greater than twice the
calculated polished rod horsepower, this practice
tends to result in slight over sizing of the electrical
motors installed on beam pumping systems. This
usually results in a NEMA D motor having abundant
starting torque, while the running efficiency of the
motor is usually near 80%. The normal surface
efficiency of a sucker rod lift system is in the 75-85%
range, with most of the loss due to motor efficiency.

Il Downhole Gas Separation

Inefficient pump operation is frequently caused by
gas interference as a result of poor downhole gas
separation. Poor downhole gas separation can be
identified through the use of an acoustic liquid level
instrument and a dynamometer. If the liquid level
measurement indicates a high gaseous liquid column
above the pump, yet the dynamometer indicates
incomplete pump fillage, then there is a problem
with downhole gas separation. Correcting downhole
gas separation problems results in increased system
efficiency, increased production, reduced runtime,
lower electrical costs and reduced maintenance.

Gas interference is not eliminated by tapping bottom
with the pump, running the pump at excessive speed,
operating the pumping unit for excessive periods of
time, increasing the tubing pressure or increasing the
casing pressure.

The preferred method of downhole gas separation is
to set the pump intake below the gas entry zone. If
the pump intake must be set above the perforations,
then a gas separator should be used. This type of
separator should result in complete pump fillage, if
sufficient liquid inflow from the formation is available.

Gas Separation by Setting Pump Intake Below the
Formation
If the seating nipple is placed at least ten feet below
the bottom of the perforations, then efficient gas

ROGTEC | 53



B [JOBblHA

XoTda aPPEKTUBHOCTb paboThl HACOCA TOYHO
paccunTbiBaeTcd OxometpoMm TWM, KOTopbIn
aHannanpyeT BCe NepemMeHHble pabodero
LMKNa Hacoca, NPON3BOANTENIbHOCTb MOXKHO
npnBU3NTENBHO BbIPa3UTb (OPMYNON:

Ecnn pesynetatbl MU3MepeHUit MOLLIHOCTU He
CcoBMadaKT CO CHETOM, KOTOPbLIA NPUCKINaeT
SHeprocHab karoLlaa KoMnaHus, Toraga npobnemy
CrnefyeT UCKaTb B 3JIEKTPOCHETUNKE, KOTOPBIN yXKe
0ABHO HaxoOMTCS B yNOTPEBNEeHNN NN HY>XAAEeTCS

B Kannbposke. B macwiTabax Bcen KoMmnaHum
MexaHundeckas/ anekTpuyeckas 6anaHcnpoBka
Harpy304HOro BpallatLlero MOMeHTa Ha

PEedYyKTOpPE HACOCHOrO arperara Ha npoMbicie, Kak
CBUAETENBCTBYET OMbIT, CHMXXAET NoTpebneHne
3NEKTPOSHEPTUM NPUMEPHO Ha 12%. B 3aBucumocTn
OT TSXKECTU Harpy3Ku Ha NePBUHHbIV ABUraTesb,
nepemelleHne NpoTnBoOBeca Ha HeDONbLLIOE
PacCTOsHNE, KaK NpaBuio, nLLb HE3HAYNTENBHO
ynyduaeT ahHEKTUBHOCTb CUCTEMbl. CKBaXKUHHbIE
YCNOBUSI UBMEHSAKOTCHA C TEYEHNEM BPEMEHU U
onepaTop O0/KEH MEPUOANYECKM NPOBEPATb
HarpysKy KpyTsLlero MOMeHTa Ha pefykTope

Ha Bcex cuctemax LLUMH Ha mecTopoxaeHun un
pPeryaMpoBaTtb NPOTUBOBEC NO Mepe HEOOXOAUMOCTH.

PacnpocTpaHeHHbIM MeTOAOM noabopa Tpebyemoro
apuratens aBnAseTcs BblIOOP cnenyouwlero B 3ToM
avanasoHe auratensi, MOLWHOCTb KOTOPOro B

0Ba pasa NpeBbILaeT pacyeTHY MOLLHOCTb
MOSIMPOBAHHOIO LUTOKA, B pe3ysibTaTe 4ero
3NeKTpOoABUraTeNnu, YCTAHOBNEHHbIE Ha CTaHKax-
Kavankax, MMetoT HeBObLLIOE NPEBbILLEHNE MO
MOLLHOCTW. OBbIYHO 3TO NPUBOANT K TOMY, YTO
3aneKTpoaBuraTens ¢ Knaccom 6ezonacHoctn NEMA
D nmeeT n3bbITOYHbBIN CTparMBaloLLni BpallaTenbHbIn
MOMEHT, B TO BpeMs Kak akcnnyaTaumoHHsin KN4
3NeKTpoaBuraTens B LenoM cocTtaBnget okono 80%.
HopmanbHas adhdHeKTUBHOCTb PadboTbl HA3EMHOIO
obopynoBanua cuctembl LLUMH nexxnTt B gnanasoHe
oT 75% 0o 85%, npn 3ToM 60/blUasd 4acTb NOTEPb
npoucxoamT na-3a Hmakoro K4 gsuratens.

Il 3a6oinaa cenapauwA rasa

[NonagaHue rasa B HACOC B pe3ynbTaTe MoxXomn
cenapauun rada B 3ab60e 4acTo ABNAETCS NPUHUHON
HeadhdekTnBHOM paboTbl Hacoca. Inoxyto
cenapaymio rasa MOXHO ONPeAeUTb C MOMOLLBIO
aKyCTUYECKOro ypoBHeMepa 1 auHamomeTtpa. Ecnn
3aMepbl YPOBHSA XWAKOCTW YKa3blBalOT Ha Hanuyne
BbICOKOro CToNnba ra3oo6pasHol XXUAKOCTU Haf
HacoOCOM, O4HaKO AMHAMOMETP NOKa3bIBaeT, YTO
MMEET MEeCTO HEeMoOJIHOE 3anofIHeHNe Hacoca, TO
npobfiema KpoeTcs CKopee BCero B 3aborHom
cenapauuun rasa. YcTpaHeHne npobnemM ¢ 3abOMHOM
cenapauuen raza NpUBOANUT K YBETUHYEHUIO

3P PHEKTUBHOCTU CUCTEMbI, MOBbLILLIEHUIO AedbuTa
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separation will occur in the annulus without using an
extension below the seating nipple. In this case the
casing acts as the outer barrel of the down hole gas
separator. This extension would allow the operator
to tag bottom to determine debris fillage without
forcing debris into the seating nipple. The extension
can be a perforated sub or a joint of tubing below the
perforated sub. A bull plug is usually used below the
bottom collar, however the bottom should be orange-
peeled to prevent sticking. A dip tube is commonly
run below the bottom of the pump. A dip tube in

this situation is not needed since it increases friction
losses and results in less efficient gas separation.
Fig. 3 shows examples of gas separators that are
commonly placed below the fluid entry interval.
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Fig. 3 Natural Gas Separators

If the liquid capacity of the tubing sized separator
does not exceed the pump capacity, then a higher
capacity separator should be used, such as shown
in Fig. 4. In this case nothing is attached to the
tubing below the seating nipple, but a dip tube is
run below the pump. The dip tube should be sized
such that the friction loss within the dip tube is less
than 0.5 psi. The dip tube should extend at least ten
feet below the bottom of the fluid entry zone. Using
only a dip tube results in a greater area between

the pump intake and the casing. This increases the
liquid capacity. Gas bubbles rise about 6 inches per
second in most low viscosity (< 10 cp.) liquids, so the
liquid capacity is approximately 50 barrels per day
per square inch of down flow annular area.
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CKBaXXUMHbI, YMEHbLLEHWIO MEXPDEMOHTHOTO
nepuoaa Hacoca, PacxofoB Ha SNEKTPOIHEPruo U
TexobcnyxmnsaHue.

lMonagaHue rasa B HACOC He yCTpaHseTcs
NOCTYKMBaHWEM HAcOCOM Mo 3aboto, paboTon
Hacoca Ha Ype3MepPHO BbICOKOW CKOPOCTH,
PYHKLNOHMPOBAHMEM Hacoca-Kadaki B Te4eHne
ONNTENbHbIX NEPUOAOB BPEMEHW, YBENMNHYEHNEM
naeneHus B HKT nnn naBneHns B 3aTpy6HOM
npocTpaHcTBe. Hanny4dwmnm cnocobom 3aborHom
cenapauumn rasa sBnsieTcs ycTaHoBKa npuema Hacoca
HWXXEe 30HbI MOCTYMNNeHns raza. Ecnn Heobxoammo
yCTaHOBUTb MpuemM Hacoca Bblille nepdopauni,
TO cnenyeT MCMofib30BaTh ragocenapaTtop.

Mpwn MCNonb30BaHWUM 3TOMO TUMNa cenapaTopa
obecnednBaeTcs NOMHOE 3anofiHEHME Hacoca,
€CNN UMEETCS A0CTaTO4YHbIA NPUTOK XXUOKOCTU N3
NPOOYKTUBHOIO rOPU30OHTA.

Cenapauus rasa npn ycTaHoBKe

npuema Hacoca HMUXKe njacTta
Ecnn ycTaHOBUTbL NOCaA0YHbIM NaTPybOK
He MeHee 10 PyTOB HUXKE HV>XKHEN rpaHnLbl
nepcopaunn, To B 3aTPyOHOM NPOCTPaHCTBE
OyneT npoucxoanTb adhdeKTnBHaA cenapaums
rasa, nNpu aToM He NoTpebyeTcs UCNofib3oBaTh
YOJMHUTENb NOA NocaaoYHbIM NaTpybkom. B aTom

M 0 u-l H bl e M a I-u M H bl HY)XAAI0TCA B NPUBOAE ONTUMANLHON KOHLIENLMM.
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cnyyae obcafHasg KOOHHA BbINOSHAET PYHKLMIO
Hapy>XHON TPYybbl CKBXXMHHOIO razocenaparopa.
OTOT yaAnnHUTENb NO3BONNT ONepaTopy

0TOUTb 3a60M, 4TODbLI ONMPEeAENNTb HACKONBKO
CKBaXXMHa 3anofiHeHa 06/10MKamMu BblOYpPEHHbIX
nopoa 1 He BOABUTb MPW 3TOM OONOMKN B
nocago4Hbln NaTpyboK. YAANHUTENEM MOXET

ObITb NEPdOPUPOBAHHbLI NATPYDOOK NN 3BEHO
KOJIOHHbI HV>Ke NepdopnpoBaHHOro natpyoka.
O06bI4HO MCcnonb3yeTcsa pe3bboBas rnyxasa npobka
nofa NoABOPOTHUKOM, OHAKO AN TOro YTO6bI
n3bexaTb npuxeaTa, HEOBXOONMO 3a4UCTUTb OHO
cenapaTtopa Ao apdekTa anenbCUHOBOW KOPKMU.
[Non ocHoBaHKWE Hacoca 0ObI4HO OMyCKaeTCA
norpy»xHas Tpyba. B gaHHon cutyauumm norpy>xHas
Tpyba He TpebyeTcs, MOCKOJbKY €€ NCMOMb30BaHNE
MPUBOAUT K YBEIMHEHMIO NOTEPL HA TPEHNE N MEHEE
ahdekTnBHOM cenapaunn rasa. Ha Pmnc.3 nokasaHbl
razocenapaTopsbl, KOTOpble 4aCTO yCTaHaBIMBAKOTCSH
HU>Xe MHTepBana goctyna paonaos.

Ecnu HannBHOM 06bem nogobpaHHoro nog HKT
cenapartopa He NMpeBbIlIaeT NPoOn3BOANTENBHOCTb
Hacoca, TO cnefyeT UCnonb3oBaTh cenapaTtop 6onee
BbICOKOW NPON3BOANTENBHOCTU, Kak Ha Pwuc.4. Mpwu
3TOM Hu4Yero He KpenaTt K HKT Huke nocagovHoro
naTpybka, HO NoA4 HaCOCOM MPOXOANT MOrpy>KHasA

Hacoc
nucgroBan
| Tpy6a
Mocapo4vHbin
Matpy6ok
= 4 nepcdopupoBaHHbIii
fl 7 6'\\ naTtpy6ok
MorpyxHaa _|
Tpy6a | [+
Py (‘ % )
888 HKT
% 6onbLuoro
7 AvameTpa
O6cagHan N—’
KonoHHa rnyxas
npobka
A |

Puc.5 [erasatopsl

Tpyba. MoobupaTb NOrpy>KHYO TPYOY HY>KHO TakuMm
obpasoM, 4TOObl MOTEPW HA TPEHNE BHYTPU TPYObI
6binn MeHee 0.5 kKr/cMm2. Tlorpy»kHasa Tpyba foKHa
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Fig. 5 Poorboy Gas Separators

Gas Separation when Pump Intake

Above the Formation
Well conditions may prevent placing the pump
below the open hole or perforations. Insufficient
rat hole, fill problems from produced solids, liners,
and undersized pumping units may require setting
the pump intake above fluid entry. Setting the
pump above the point of gas entry requires different
designs for downhole gas separators.

The most commonly used gas separator is the
conventional or “poor boy” separator. This separator
is relatively inexpensive, yet can be efficient if
properly designed and sized. A “poor boy” separator
is illustrated in Fig. 5. This separator is typically built
from standard oilfield tubing and perforated subs.

It consists of fluid entry section such as a perforated
sub, an outer barrel such as a joint of tubing with a
bull plug on bottom and a dip tube on the bottom of
the pump. The downward fluid velocity between the
outer barrel and the dip tube should be less than 6
inches per second. Gas bubbles rise approximately
six inches per second and downward velocity less
than this is required to insure that the free gas will be
liberated from the produced fluids. Another design
consideration must be the area between the outer
barrel of the separator and the casing. Gas flow
velocities in excess of approximately ten feet per
second will lift the liquid and mist flow will occur.



<— MNocapouHbin MaTpy60oK
<— Mydra
<— MepeBoaxuk 8RD X 11-1/2V

<— OTBepcTHA (2)

<— OTBepcTHa (2)

Mnowapb oTBEepCTUA paBHa
naowanun mexxay Hapy>XHou
Tpybomn u norpy>kHou Tpy6on

MorpyxxHaa Tpy6a
(ToHkocTeHHan)

/N

Hapy>XHaA Tpyb6a

(TOHKOCTEHHaA) TaKoro e

Hapy>XHOro AMamMmeTpa Kak
& HW)XHAA U BepxHAA mydTa

&— nyxan NMpo6ka

Puc. 6 la3ocenaparopbl yiy4LEHHON KOHCTRYKLM

pacnonaraTbcs Ha rnybuHe He MeHee 10 yTOB OT HUXKHEN
rpaHuLbl 30HbI gocTyna dnongos. Mpu MCNoNb30BaHUM
TOJIbKO MOrPY>KHOW TPYObl YBENNYMBAETCS NPOCTPAHCTBO
MeXIy NpMemMoM Hacoca U 06cafHOl KONIOHHOW, YTO
yBENMYMBAEeT 06BbEM XUAKOCTU. Y GObLUNHCTBA XNOKOCTEN
HU3KOM BSA3KOCTU (< 10 Cp) ra3oBble Ny3blpbKW MNOAHUMAIOTCS
NPUMEPHO CO CKOPOCTbLIO 6 AOIMOB B CEKyHAY, MO3TOMY
06BEM XUAKOCTU cocTaBnsieT okono 50 bappenein B CyTKu
Ha KB. OtONM Nyowaamn nonepeYHoro cevYeHnst KobLeBoro
NPOCTPaHCTBa B HUCXOASILLEM MOTOKe.

Cenapauus rasa npn ycTaHoBKe

npuema Hacoca Bbille ninacTa
Pexxnm aKkcnnyaTauum CKBaxKMHbl MOXET nomMellaTb
YCTAHOBUTb HACOC HMXXE OTKPBITOrO CTBOJIA CKBaXWHbI 1IN
nephopunpoBaHHoOro nHTepsana. MoxeT noTpe6oBaTbcA
yCTaHOBKa MnpuemMa Hacoca Bbille TOYKN NOCTYMNNeHNs
dhronaa B CKBaXMHY M3-3a HE0CTATOYHOW MUAOTHON YacTu
cTBONa, NpobfemM ¢ 3anofIHeHeM n3-3a TBepablX YacTul,
XBOCTOBMKOB, 1 HACOCOB-Ka4aslok MeHbLLEero pasmepa.
YcTaHoOBKa Hacoca Bbllle TOYKW MOCTYMNNeHns rasa
TpebyeT OpYriMX KOHCTPYKTUBHbIX pPeLleHnin ans 3a60MHbIX
rasocenapaTopoB.
Hanbonee 4acTo MCNoONb3yeMbiM ra3ocenapaTopom

CKBa;KMHHBIN
aHAJIM3aTop

[inA 3anncn 1 aHanu3a AaHHbIX UCToNL3YeTcA
MOPTaTVBHbIA KOMMBIOTEP, CMOHTUPOBAaHHBbIN
BMECTE C BbICOKOTOYHbIM aHaI0roBO-LiMhpoBbIM
npeobpa3oBarenieM B XXECTKOM NepeHOCHOM doyTrApe.

MpyMeHeH1e emnHOro 3NEKTPOHHOTO 6r1oKa ¢
HeobXoAMbIMU AaTYMKAMM A71A BO3MOXXHOCTM
aHanun3a Bcex MapamMeTPOB CKBaXKUHbI NMO3BOAET
DOBUTLCA 3HAYUTENBHOM SKOHOMUM.

OnnanHoBble ycnyru Echometer
MHdopmauma o npogykumm n cnyxxba nogaepkku

BecnnaTtHan 3arpy3ka MO
ABTOMaTU4ECKUNIA YPOBHEMEP C aKyCTUHECKUM
rnyéuHomepom
KoppekTupoBka ana pacyeta ctonba
rasmpoBaHHON XXMAKOCTH
PacyeT paBnenua Ha 3aboe

AuHamomeTp
BbICOKOTO4YHBIN NOAKOBOOOPA3HbIN AATHYNK
YCOBEPLLEHCTBOBAHHbIN AATHYMK NONMPOBAHHBIX LLITAHM
AkcenepomMeTp AnA ONpeaeneHna NonokeHnaA
MOIMPOBAHHOTO LITOKA
[nHamorpamma CKBa>KMHHOrO Hacoca
AHanus kpyTALlero MoMeHTa

Mpubop ANA ucnbiTaHUA CKBaXXUHbI C
nepemMeHHbIM faBJieHueM
ABTOMaTUYECKUIA pacyeT YPOBHA XMAKOCTU C
aKyCTUYECKUM rny6MHOMEpPOM
[unarpamMmbl aHanm3a faHHbIX

[aTyMk MoLWHOCTHN
AHanus MoLHOCTM 1 TOKa ABuratens
BanaHc HacoCHoOW YCTaHOBKM
O6wwit kng Hacoca
AHanm3 pacxofoB Ha 3NEKTPOIHEPT U0

AHanus BepxHero xofaa niyHxepa
OnpepeneHune NomnoxeHue niyHxepa
OnTYMU3aUUA ANMTENBLHOCTM LUUKIOB

06e3BOXMBaHUE ra3oBblX CKBaXXUH

Echometer Company
5001 Ditto Lane
Wichita Falls, TX 76302, USA

Phone: 940-767-4334
Fax: 940-723-7507
www.echometer.com
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ABNSETCS CTAHOAPTHbBIM cenapartop wunu gerasaTtop.
OTOT cenapartop, XOTs OH CPaBHUTENBHO HEAOPOron,
MOXKeT paboTaTtb ahDEKTUBHO NPU MPaBUIbHOM
BbI6OpPE MPON3BOAUTENBHOCTU N KOHCTPYKLMN.
MNpumep Takoro gerazatopa npueoamTcs Ha Puc.5.
3TO0T cenapaTop 06bl4HO COCTOUT N3 CTaHOAPTHbIX
HeTENPOMBICIIOBbLIX TPYO 1 NePPOPUPOBAHHBIX
natpybkos. OH BKIOYAET CEKLUMIO MNOCTYMAEHNS
dnonga, a UMEHHO NePdOPUPOBaHHbIM NaTPybOK,
HapPY>XHYO TPYBY, KOTOPOW CIY>XXUT 3BEHO KOJSIOHHbI C
FNyxXon NPOBKOW Ha OCHOBAHWMU, N MOTPYXKHYIO TPYOy
Ha OHe Hacoca. CKOPOCTb HUCXOALLErO NOTOKa
dhnonaoB Mexay Hapy>XHOM TRYOOW 1 NOrpPy>XHOMN
Tpybon gonmkHa 6bITb MeHee 6 OIONMOB B CEKYHAY.
[a30Bble Ny3bIPbKX NOAHUMAIOTCHA CO CKOPOCTHIO
NPUMEPHO 6 OOVMOB B CEeKyHAY, 1 TpebyeTcs
MEHbLLAs HACXOOALAaa CKOPOCTb, A5 TOro YTOOb!
OTAENNTb CBOBOOHbIN ra3 oT A0b6bIBaeMbIX (PNHONAOB.
LpyrnM KOHCTPYKTMBHBIM MOMEHTOM A0J/KHA OblTb
30Ha MeXOy Hapy>KHOW Tpybon cenapatopa u
0b6cagHoOn KOOHHOW. [pr CKOPOCTM ra3oBOro NOToKa,
npesbilatoLen npumepHo 10 PyToB/CeK, XXNOKOCTb
MNOOHUMETCS U YCTAHOBUTCA 3MYTbCUOHHbBIN PEXXNM
rnoToka. 39Ta 30Ha JoJPKHa OblTb 4OCTATOYHOW, YTOObI
He OOMYCTUTb 3MYJIbCUOHHOMO peXxnma 1 obecneynTs
MOCTYMNNEHME XXUAKOCTU B CenapaTop.

3a CYeT HEKOTOPbIX MBMEHEHNI B

KOHCTPYKLUMM go3aTopa ero adpdeKTUMBHOCTb

1 NPOU3BOANTENBHOCTb MOXHO yy4lLnTb. K

3TUM U3MEHEHNAM OTHOCATCHA UCMONb30BaHNE
TOHKOCTEHHbIX TPYD, BONbLLIMX OTBEPCTUA ANdA BryCKa
KNOKOCTU 1 NpaBUIbHOrO nogdbopa anamerpa
norpy»xHown Tpy6el (Puc. 6).

Ons Hapy>xHOM TpyBbl BMECTO CTaHOAPTHBIX
HEMTENPOMBICNOBbLIX TPYO MOXHO MCNONb30BaTb
TOHKOCTEHHYIO TpyBDy. dnameTp Hapy>XHOW TpyObl
0O/KeH ObiTb 60MbLUE UM PaBEH TAaKOMYy XKe
HapPy>XHOMY AMaMEeTPY, Kak 1y COeAUHUTENbHOM
MydTbl. CTaHgapTHble TPyObl OOLIYHO TONCTOCTEHHbIE
1 BblCaXEHbI B MeCcTax MyJPTOBbIX COeqUHEHUN.
Takune yCnoBusa CHMWXatT NPOMYCKHYKO CMOCOOHOCTb
XKNUOKOCTM B Tpybax 3a CHET yMEHbLUEHUS nioLwaam
MOMNEPEYHOro CEYEHNA MEXXOY MOrPY>XXHOW TPyOown 1
Hapy>xHon Tpybon. Vicnonb3oBaHWe TOHKOCTEHHbIX
Tpyb C OMamMeTpoM paBHbIM AnaMeTpy MydThbl
yBenuynBaeT NPOCTPAHCTBO MEXOY NOrpy>XHOM
TPYyOOon N Hapy>XHOWM Tpybon. OTO yBENUYMBAET
06BbEM XUAKOCTU 3a CHET YMEHbLUIEHNA CKOPOCTU
HUCXOASLLEro NOTOKAa XUAKOCTU B cenapaTtope.

SPPheKTUBHOCTL paboThl cenapaTopa MOXKHO
MOBbLICUTb 3a CHET MCMOMBb30BaHNS BOBLLMX BIMYCKHbBIX
OTBEPCTUI BMECTO NepdopunpoBaHHbIX MaTpyoKoB. [Npun
MCMNOSIb30BaHNM CTaHAAPTHOMO NepdOpPMPOBAHHOIO
naTpybka »>XMOKOCTb 1 rad NocTynatT B cenapaTop
npv OBVPKEHWUM MOPLLUHA BBEPX, a ra3 BbiMyCKaeTCs U3
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Fig. 6 Improved Gas Separators

The area must be sufficient to allow liquid to enter the
separator by preventing mist flow.

The efficiency and capacity of a “poor boy” separator
can be improved with several design modifications.
These design modifications include using thin wall
pipe, large fluid entry ports and properly sizing the
dip tube (Fig. 6).

Thin wall pipe can be used instead of conventional
oilfield tubing for the outer barrel. The outer barrel
diameter should be greater than or equal to the
same OD as the tubing collar. Conventional tubing
generally has heavy walls and is upset at the collar
connections. These conditions reduce the liquid
capacity of the tubing by reducing the cross sectional
area between the dip tube and the outer barrel. The
use of collar-sized thin wall pipe results in a greater
area between the dip tube and the outer barrel. This
increases liquid capacity by reducing the downward
liquid velocity in the separator.

The use of large fluid entry ports instead of a
perforated sub improves the efficiency of the gas
separator. When a conventional perforated sub is
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cenaparopa npu ABVXEHUM NOPLIHA BHU3. [1pn STOM
3P HEKTNBHOCTL PaboThl CenapaTopa HM3Kas, Tak Kak
dnonapl ABVKYTCS B ABYX HANPaBAEHUSAX U MPOXOOAT
4epes Te e camble nepdopaumn. [Npr ncnoab3oBaHNN
BO0NbLUMX OTBEPCTUN XNOKOCTb DyOEeT CTeKaTb B
cenapartop Kak nNpu xo4e nopLUHA BBEPX, Tak 1 BHAS.
Ecnn ncnonesytoTcs 60nbline BNYyCKHble OTBEPCTUS,
TO XXUOKOCTb CAMOTEKOM BbITEKAET 13 3aTPYyOHOrO
nNpOCTpaHCcTBa B razocenaparop. B cenapatop

npv 9TOM NOCTyNaeT BOMbLUE XUAKOCTU U MEHbLLE
rasa. [nouwanes KaXxaoro oTBepCcTUda noadupaeTca
Takum 06pas3omM, 4ToObl OHa paBHdANack nnowaam
MOBEPXHOCTU MEXAY MOrPY>KHOM TPYOOM 1 HAPY>KHOM
Tpybon cenapartopa.

I KoHTponb npon3BOAMUTENIbHOCTU HacoCa
Mocne ycTpaHeHWs nonagaHus rasa B

HacoC HeobXoOMMO KOHTPONNPOBaTb ero
NPOW3BOAMTENBHOCTL, YTOObLI Mogada Hacoca
paBHSANACh MPUTOKY XNUOKOCTU U3 CKBaXKMNHbI.
Mpons3BoaANTENBHOCTL HAcoca perynmpyeTcs
4eTbIPbMST Pa3INYHbIMKU NapaMeTpamMu:

1) puameTpom nnyHxepa

2) onvHOM xoda ryH»xepa

3) ckopocTbio 0TGOPA XKUOKOCTY
4) exxegHeBHbIM MIP

3ameHa Hacoca C HEMOAXOAAWMM ANaMETPOM
06bI4HO HE MPON3BOAUTCS, FMaBHbIM 06pPa30M
MOTOMY, YTO 3TO CBA3AHO C pacxofamu No Nogbemy
3abonHoro obopynoBaHus. MNpocTenwmnn cnocob
3aMeHbl Hacoca - 3TO U3MEHUTb KOH(UIypaumto
Ha3eMHOro obopyaoBaHNd, HaNPUMep, NEPEABUHYTb
LWaTyH CTaHKa-kadaku Ha gpyroe OTBEPCTUE B
KpMBOLUUME, YTOObI USMEHUTb AMINHY XO4a NAyHxXepa
Hacoca 1 Ha3eMHOro HaCOCHOro 0bopyAOBaHWS.

Elwle ogHom cTaHOapTHOM METOAMKON ABMSETCA
KOHTPOJIb CKOPOCTM C 3aMEHOW LWKMBa ABUraTens;
MUHMMabHbIV MaMeTp WK1Ba ABUraTens
onpepensdeTcs auamMeTpoM Bana osuratens u
MUHUMabHbIM PagnyCcoM n3rnba KImMHOBOrO PEMHS.
Bonee poporocToauwmmM cnocobom ABnseTcs
yCTaHOBKa AOMONHNTENBHOrO 610Ka ABYX LWKNBOB
MeXay LKMBOM ABUraTtens u WKNUBOM Hacoca,

Tak Ha3blBaeMOro NPOMEXyTOYHOro Bana, KOTOpPbI
CHM>XaeT CKOPOCTb 0TOOpa »UOKOCTU.

NMOMUMO TOro, YTO C MOMOLLIbKD MPOMEXYTOHHOIO
Bana MOXHO J0OUTbLCA COOTBETCTBUSA
MPOW3BOANTENBHOCTU HAcOCa MPUTOKY XUOKOCTU U3
CKB@>XWMHbI, MOXXHO Tak)Xe 3HA4YUTENbHO YMEHbLLUNTb
onamMeTp gpuratens v npuan4yHoO CIKOHOMUTb Ha
cyeTax 3a 3NIEKTPO3HEPIUO, Korga 3T cyeTa
OCHOBbIBAKOTCSA Ha YCTAHOBNEHHOM MOLLIHOCTU
aBuratensa B N.c. Hanbonee oporocTosAwmnin MeTos
KOHTPOSI CKOPOCTK ABUraTensi — 3TO UCNOMb30BaHmne
peryampyemon ckopoctun. OBbIYHO cTapatoTcs
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used, liquid and gas flow into the separator on the
upstroke and gas discharges from the separator on
the downstroke. This results in low efficiency since
fluids have to flow in two directions through the same
perforations. When large ports are used, liquid will
fall into the gas separator on both the upstroke and
the downstroke. The large ports result in a gravity
feed of the liquid from the casing annulus to the

gas separator resulting in more liquid and less gas
entering the separator. The area of each port is sized
to be the same as the area between the dip tube and
the outer barrel of the separator.

Il Controlling Pump Displacement

Once gas interference is eliminated, then the pump
displacement should be controlled so pump capacity
is equal to the well inflow. Adjustments of four
different parameters can control pump displacement:

1) Plunger size,

2) Stroke length,
3) Pumping speed
4) Daily run time.

Changing out an improperly sized pump is usually
not done, primarily due to the expense of pulling the
downhole equipment. The simplest method to change
the pump displacement is to make changes in the
surface equipment configuration, such as moving the
pitman arm to a different hole on the crank to change
the surface and pump stroke lengths. The next most
common technique is to control pumping speed by
changing out the motor sheave; the minimum size for
the motor sheave is determined by the motor shaft
diameter and the minimum radius a v-belt can bend.
A more expensive technique of installing an additional
set of two sheave between the motor sheave and
unit sheave, called a jackshaft, lowers pumping
speed. In addition to matching pump capacity to the
well’s inflow with a jackshaft, the motor size can be
significantly reduced and large savings in the power
bill will be achieved when the power bill is based on

the connected horsepower of the motor. The most
expensive technique of controlling the motor speed is
use of variable speed. This option is usually avoided
due to the high equipment and installation cost. One
disadvantage of all methods used to slow the pumping
unit speed is fluid slippage through the plunger/barrel
clearance of the pump can result in severe loss in
efficiency. Changing speeds and pump sizes are more
difficult to justify than controlling daily run time. Daily
run times can be readily changed to match the pump
capacity to the production potential of the well.

Il Optimizing Pump Run Time

The run time on a pumping system should be
optimized only after achieving optimal mechanical
performance and downhole gas separation in the



FROM CONCEPT TO COMPLETION:
WE PROVIDE SOLUTIONS

Generon IGS was recently awarded the supply of an Instrument
Air and Nitrogen Package Offshore the Gulf of Mexico to a
major international oil company. This innovative design utilizes
the Patented Generon Nitrogen Membranes in parallel with our
Dehydration membranes. With acommon dual inlet air filtration
system, down time for maintenance is virtually eliminated. This
design also reduces the space and weight requirements using
conventional methods of providing instrument air form twin
tower desiccant dryers. System reliability is greatly enhanced
with this design allowing for a less costly system for not only
operations but for installation as well.

THE SYSTEM FEATURES:
* Dual Rotary Screw Compressors (Duty and Stand-By)

* GENERON® Membrane Air Dehydration System with a
rated output of 900 m3/h at -40°C atmospheric dew point

For further information about

Generon’s customized product offering
* GENERON® Membrane Nitrogen Generator with a

design capacity of 100 m3/h at 97 Vol.% inert gas quality

and applications pls. contact us at:

www.generon.com
or e-mail: * Nitrogen Booster Compressor to final pressure of 175 bar

igs-russia@mail.ru * Electrical Rating: Class, Div. II, T3
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B [JOBbIHA

He MCNONb30BaTh STOT BapUaHT 1U3-3a BbICOKUX
3aTpart Ha 06opyaoBaHne 1 ero yctaHoBky. OgHUM
N3 HeLOCTaTKOB BCEX STUX METOLOB CHUXXEHNSA
CKOPOCTW Hacoca-Kadalku SBASETCS yTedka
KNOKOCTU HYepes 3a30p niyH>xepa/umnmHapa
Hacoca, YTO MOXET MPUBECTU K CEPbE3HON

notepe ahHeKTUBHOCTN. CMEHY CKOPOCTEN U
OnamMeTpoB Hacoca onpaBfaTb ropasfo TpyaHee,
4eM PerynmpoBaTb eXXEOHEBHbIN MEXXPEMOHTHbIN
nepuop ero pabotsl. ExxeaHeBHble MPIT MOXHO
JIEFKO N3MEHUTb A1 TOro, YTOObl YCTaHOBUTL
COOTBETCTBME MEXAY MPOU3BOAUTENBHOCTLIO Hacoca
N NOTEHUMaNbHbIM 0EOUTOM CKBaXKWNHbI.

B OnTMMM3aUMA MeXPEeMOHTHOro nepuoja Hacoca
OntummaunpoBaTb MPIT HacOCHOW CUCTEMBI
HeobxoOQMMO TONIbKO MOCHe TOro, Kak byaeT
OOCTUrHYyTa onTuManbHasa paboTa MeEXaHNYeCKOro
obopynoBaHus u cenapauuns 3aboHOro rasa B
cucteme. OnTummsaunsa MPIT Heobxoanma ans
TOro, 4ToBbl HAacoC paboTan NepPUOaNYECKU U

npy 9TOM Npon3BoaMN 0TOOP BCEN MMEIKLLENCS
KNOKOCTU N3 CKBaXKMHbI. ITO 03Ha4aeT, 4YTo

Ha 3ab0e CKBaXKWHbl OOMIKHO MOAOEPXNBATbCA
[aBieHie MeHblle N1acToBOro AaBrieHus.
CyLecTByeT HECKONbKO YCTPOMCTB, C MOMOLLbIO
KOTOPbIX MOXHO KOHTPOJIMPOBaTb MEXPEMOHTHbIN
nepwon Hacoca-kadanku. K HUM OoTHOoCATCA
KoHTponnepbl KOXK, TaiMep nHTepBanoB BPEMEHMN
N MPOLEHTHbIN TanmMep.

Il Koutponnepsbi KOX

KoHTponnep otéopa »XUAKOCTN KOHTPOIUPYET OONH
NN HECKONBKO MapamMeTpoOB HACOCHOW CUCTEMbI

N OTKNOYaeT ee, Korga oavH U3 napameTpoB
npeBblllaeT NPeaenbHbi YPOBEHb, YCTAaHOBNEHHbIN
onepaTtopoM. KoOHTponupyemble napamMeTpbl MOMyT
BKJIlOYaTb YPOBEHb Harpy3KM HACOCHbIX LUTAHr

N MONOXXEHUSA, YPOBEHb SHEPronoTpebneHns,
CKOPOCTb HACOCHOW YCTaHOBKW 1 gaBneHune. OgHom
N3 CTaHOAPTHbIX (DYHKLUWI KOHTPOMEPOB OTHOpa
SABMSIETCS OnpeaeneHne HenomHOro 3anoHeEHNUs
Hacoca U OTK/ItOYEHNE HACOCHOM cucTeMsl. [locne
OTKJIKOYEHWNST Hacoca Ha YCTaHOBJIEHHbBIV MEPUOS,
BPEMEHN, KOHTPOMER OObIYHO CHOBA BKIKOYAET
HACOCHYIO CUCTEMY. OTOT LMK BKIIKOHEHWS 1
BbIK/TIOYEHNSA HAcOoCca NMOBTOPSETCA B TeYeHne OHS
N B LENOM NO3BONSAET YMEHbLINTL 0bLliee BPeMs
aKcnnyaTaummn 1 skcnayaTaumMoHHble pacxoabl

6€e3 CHMXKXeHNs1 YpOBHeWN f00blBaeMbIX OOBEMOB.
KoHTponnepbl KOXK 6onee goporocrosiime,

4eM TaMepsbl, 1 Oas KOHTPONS 3a ux paboTon
MOXXeT NoTpeboBaTbCA AOMNONHUTENBHO
KBanMM@UUMPOBaHHbIN 0OCTY>KMBAIOLLMIA MEPCOHAT.
MeXXPEMOHTHBbIV NMepuo, Hacoca OO/MKEH COCTaBNATb
B 00OLLEN CNOXHOCTN NpuMepHO 18 4acoB B OeHb,
4TOObI M36exaTb BONBbLIOIO pacxoda 3HepPrun Npu
yBENMYEHNN YMcia XO0O0B MNyHXepa B MUHYTY.
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pumping system. The run time should be optimized
to operate the pump periodically and still produce

all available liquid from the well. This means the
bottomhole pressure in the well should be maintained
at low values compared to the reservoir pressure.
Several devices exist which can be used to control
the run time of a pumping unit. These devices include
POC’s, interval and percentage timers.

Il Pump 0ff Controllers

A pump off controller monitors one or more
parameters of the pumping system and shuts down
the pumping unit when one of the parameters
exceeds a limit set by the operator. Parameters
monitored to detect pump off can include polished
rod load and position, electrical usage, pumping
unit speed and pressures. One common use

of pump off controllers is to detect incomplete
pump fillage and then turn the pumping system

off. The pump off controller usually starts the
pumping system after a predetermined downtime.
This off and on cycle is repeated throughout

the day and generally reduces both operating

time and operating expense without the loss of

oil production. Pump off controllers are more
expensive than timers and may require additional
specialized personnel to monitor their operation.
Run times should total ~ 18 hours/day to avoid fast
energy consuming SPM operation.

H Timers

Timers can also be used to control run time.

Timers are inexpensive and simple to operate.

A disadvantage of the timer is that the run time must
be manually set. Another disadvantage of a timer is
that the amount of run time will not change as the
well’s performance change. An efficient way to
set the run time on a timer is through the use of a
modern dynamometer, which calculates a pump
dynamometer card showing pump fillage. The
timer should be set to approximately operate the
unit a percentage of time equal to the percentage
of pump fillage that is observed when the pump
is operated continuously. Periodic checks should
be performed with a dynamometer and liquid level
instrument to adjust run time as the well
conditions change.

Two types of timers are commonly used in the oilfield.
These are the interval timer and the percentage timer:

a) An interval timer controls the time intervals during
which the pumping unit operates. Most interval timers
have a 24-hour rotating disk with fifteen minute on
and off tabs. Each fifteen-minute interval during 24
hours can be selected to correspond to either run
time or down time. The interval timer is commonly
used in the oilfield.
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H Taiimepbl

[na KOHTPONA NPOAOMKNTENBHOCTN PaboThl Hacoca
MO>XHO Tak>Xe MCnonb3oBaTb Tanmepbl. OHWM NPOCThI
B aKcnlyatauum n He TpebytoT bonblumx 3aTpart. K
HeJoCTaTKy TalnMePOB MOXXHO OTHECTU TO, Y4TO BPEMS
paboTbl HAcOCa NMPUXOAUTCS BbICTABMAATb BPYYHY!IO.
Eule ogMH HegocTaToOK TaMepa 3akJ/yaeTcs

B TOM, 470 Benun4nHa MPTT He naMmeHdaeTcd ¢
N3MEHEHMEM NMOBEOEHNSA CKBaXKWHbI. DPPEKTUBHBIM
CrMocoboM yCTaHOBKW BpeMeHn paboTbl Hacoca Ha
TarmMepe ABNAETCS UCMOIb30BaHNE COBPEMEHHOIO
OVHaMOMETPa, KOTOPLIN pacCcyuTbiBaeT
OVHaMorpamMMy Hacoca, MoKasbIBaKLLYK ero
3anoHAEMOCTb. TarMep O0J/KeH OblTb YCTAHOBEH
Tak, 4To6bl MPOLEHT BpemMeHn paboTbl Hacoca Obin
NPVMEPHO paBeH NPOLIEHTY 3arnofiHeHUsI Hacoca,

4TO HabNOAETCA NPU HENPEPBLIBHOM paboTe Hacoca.
CrenyeT NpoBOVTbL NEPUOANHECKINE MPOBEPKN C
MOMOLLbIO AMHAaMOMETPA 1 YPOBHEMEPA OJ19 PEMYIMPOBKM
MPT1 npy USMEHEHNM CKBEXKNHHbBIX YCIIOBUIA.

Ha HedTenpombiciax 06bIYHO MCMONb3YHOTCS ABa
Tuna TanMepoB -3TO TanMep MHTepBana BPpeMEHU U
NPOLEHTHbIN Tanmep:

a) Talmep nHTepBana KOHTPONUPYET UHTepBan
BPEeMeHW, B Te4eHne KOToporo paboTaeT Hacoc.
Y 60MbLUMHCTBA TalMEpPOB MHTepBana MMeeTcs

h) A percentage timer controls the percent of time
that the pumping unit operates during a time cycle.
A typical cycle on a percentage time is fifteen
minutes, so the percent run time in each fifteen-
minute interval is controlled. A fifteen-minute
percentage timer is the preferred timer for most
oilfield use because generally it's proper use
results in a lower electrical power cost.

Il Duration of Pump Cycle Down Time

Inflow performance, electric utility billing practices
and equipment should be considered in determining
the duration of the down time during a pump cycle.

Inflow performance relationships indicate that
maximum fluid inflow from the reservoir occurs when
the producing bottomhole pressure is less than 10%
of the static reservoir pressure. This concept should
be applied to timer and pump off controller operation.
The downtime duration should be short enough that
the producing bottomhole pressure does not increase
to a value greater than 10% of the reservoir pressure
while the pumping unit is shut down. The producing
bottomhole pressure can be determined using a
modern acoustic liquid level instrument. A common
problem in managing wells is the lack of accurate
reservoir pressure information. An inexpensive
acoustic static bottomhole pressure test can be used
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B [JOBbIHA

BpalLatoLLNNCa ONCK C pasgeneHHomn Ha 24

4yaca WKanom un apfbldkammn “Bki.”n”BbIKIOY.”C
nHTEepBanomM 15 MUHyT. MOXHO BbiGpaTb Ntobomn
15-MUHYTHBIN MHTEPBAaN B TeveHne 24 4acos,
COOTBETCTBYIOLLNA BPEMEHN PabOThl NN BPEMEHU
npocTos. TanmMep nHTepsana NoOBCEMECTHO
NCNOMb3YyeTCs Ha HeTENPOMbICAXx.

h) MpoueHTHbIN TaMep KOHTPONNPYET MNPOLIEHT
BPEMEHN paboTbl HACOCHOIO arperarta B Te4eHue
BPEMEHHOIo uukna. NpogomKnTensHOCTb
TUNOBOrO LMK BPEMEHW, BbipaXKEHHAs B
NpoLEeHTax, cocTaBnseT 15 MUHYT, Takum 06pa3om
KOHTPOMPYETCS NPOLEHTHOE BPeEMSA paboThbl Hacoca
B TeyeHne Kaxxgoro 15- MMHYTHOIrO MHTEpBana.
OTOT 15-NPOUEHTHBIN TanMep NpeanoYnTatoT
NCNOb30BaTb Ha BOMBLUMHCTBE HEPTENPOMbBICNOB,
NOCKOJIbKY NpU NPaBUIbHOM UCMOIb30BaHWUM OH
NO3BOMISET CHN3UTb PACXOdbl HA SNEKTPOSHEPTUIO.

Il [poAomKUTENbHOCTb NPOCTOA Hacoca

Mpwn onpefeneHnn NPOAOMKNTENBHOCTU NPOCTOSA
Hacoca Npu KaxxgoM Lukne ero paboTtbl HEOOXOAMMO
YyYUTbIBaTb XapakTEPUCTUKM NPUTOKA B CKBaXKMHY,
NPaKTUKY BbICTaBIEHNST CHETOB 3HEProcHabXatoLen
KOMMNaHun 1 ob6opynoBaHne. BaanMmocBasn mexay
3a60MHbIM faBNeHNeM B 3KCNNyaTUpyeMon
CKBaXXnHe 1 ee obummM gebutom (IPR) ykasbiBatoT

Ha TO, YTO MakCUMabHbIN MPUTOK onaa 13
KONNeKTopa NpOUCXOAUT Torga, korga 3abonHoe
naesneHne oHTaHMpoBaHms coctaBnseT meHe 10
MNPOLIEHTOB OT CTATMYeCKOro AaBfeHns naacrta. 91oT
npUHUMN cnegyeT MPUMEHNTb K paboTe TarMmepa U
KoHTponnepa KOX. MpoaomKnTenbHOCTb MPOCTOsA
Hacoca [o/mKHa OblTb [OCTATOYHO KOPOTKOW, YTOObI
3abonHoe gaBneHne oHTaHMPOBaHMS BO BPEMS
MNPOCTOs1 HAcoca He yBENMYMNOChH Bofee, YeM Ha

10 MpoueHTOB OT AaBneHus nnacta. 3abonHoe
gaBsneHne MoHTaHMPOBaHUSE MOXKHO OMPEeaenUTb

C MOMOLLbKD COBPEMEHHOIO aKyCTUYECKOro
ypoBHemepa. Obbl4Has npobrema ¢ KOToOpOoW
CTaNKMBaOTCS MPU YNPaBAEHNN CKBXKUHAMWN —3TO
OTCYTCTBME TOYHbIX AaHHbIX O AaBfeHUn B naacTe.
[ns onpefeneHnsa NnacToBOro AaBneHnsa NpoBOaAT
HeOpPOroe akyCTMYeCKOe UCMbITaHne CTaTU4eCKOro
3abonHoro gasneHuns. B obuwewm, IPR ykasbiBaerT,

41O 60/ee KOPOTKME MPOCTON MNpeanodYTUTENbHEE
OONMUX MPOCTOEB, MOCKObKY HaYasbHbIN NPUTOK
dnonaa B CTBOST CKBaXKWHbI MPOUCXOAUT BbICTPO,
HO 3amMennseTcst MO Mepe TOro Kak yBeNn4Y1MBaeTCs
Bpems nmpocTos. Takxe, 60onee KOPOTKME MHTEPBASbI
MNPOCTOSA MOTYT YMEHbLUNTb MEXXMIACTOBbIE MEPETOKM
npu 0obblve U3 HECKONIbKNX FOPU3OHTOB.

Ha onpegeneHve onTuManbHOro BPEMEHM MPOCTOS
Takxxe BMseT npakTuka, KOTOPOW Mpuaep XmMBatoTCs
SHeprocHabxatoLlne KoOMIaHuy Npn BbICTaBAEHNN
cYeToB. [Nnara 3a NoTpebnaemMyo MOLLHOCTb

MO>XXEeT COCTaBNATb 3HAYUTESNbHYIO YacTb cHeTa 3a
3NEKTPO3HEPTUKD. [naTa 3a 06 BbSABAEHHbIN MAKCUMYM
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to determine reservoir pressure. In general, inflow
performance relationships will indicate that shorter
downtimes are preferred over longer downtimes
because initial inflow into the wellbore is rapid, but
slows down as the downtime becomes extended.

Also shorter downtime intervals can reduce crossflow
with multiple zones.

Electric utility billing practices influence the
determination of optimal downtime. The demand
charge may be a significant portion of the electric
utility bill. The demand cost is based on the maximum
power used during the billing interval. The power
consumption is typically measured during each
fifteen minute time period and the fifteen-minute
interval with the greatest power consumption is used
to calculate a demand charge, which is applied to
the entire billing period. If the pump is not operated
continuously then it can be advantageous to make
the run time a percent of the fifteen-minute interval to
reduce the demand cost.

Stopping and starting the motor once every fifteen-
minute period generally affects the electricity bill less
than one percent compared to longer cycles.

A shorter on/off cycle is preferred over a longer on/
off cycle. The optimum on/off timer cycle would be
where the run time and down time are percentages of
a fifteen to thirty minute time period. The short cycles
maintain a low average bottomhole pressure and can
significantly reduce electric demand for wells on a
single point meter.

Il Procedure to Install and Set Timers

All mechanical problems should be corrected prior
to setting timers and pump off controllers. Any gas
interference problems should be corrected through
the use of proper gas handling techniques previously
discussed. The well should then be operated
continuously at normal producing conditions until
the well stabilizes. A dynamometer should then

be run to determine the pump fillage. Precise

loads determined through the use of a quantitative
calibrated load cell are not required to set the time
cycle, but a qualitative load cell, such as a polished
rod transducer will provide sufficient information

to accurately determine pump fillage. A polished
rod transducer is also easier and faster to install
and does not affect the pump spacing. Once the
percentage of pump fillage is determined from the
pump dynamometer card, then the percent run time
of the timer should be set. It may be advantageous
to set the percent run time at a value of five to ten
percent greater than the percent of the pump fillage.
Once the timer is set, then proper operation should



PRODUCTION M

Harpy3kym OCHOBbIBAETCH Ha MaKCUMasbHOM
MOLLHOCTUK, NOTPebnsaemMon B Nepuroa BbiCTaBNEeHUS
cyeTa. [MNoTpebnenne sHeprnm 0BObIYHO M3MepPsAeTCs
B TEYEHMEe KaxX4oro 15-MuHyTHOro nepmnoga
BPEMEHU, N 15-MUHYTHbBIN MHTEPBA C HAUBObLLMM
noTtpebneHnemM MOLLLHOCTU WCMONb3YyeTCa A4
pacyeTa nnaTbl 3a NOTPebAAEMYIO MOLLHOCTb,
KOTOpas MNPUMEHSETCS KO BCEMY PacCHETHOMY
nepuopy. Ecnu Hacoc He skcnnyaTupyeTcs
NOCTOSAHHO, TOr4a MOXET ObITb BbIFOAHEE B LIeNsax
CHMKEHNSA NNnaThbl 38 06 bABNEHHbBIN MAKCUMYM
Harpysku, 4Tobbl Bpema paboTbl HAcoCa COCTaBNSANO
MPOUEHT OT 15-MUHYTHOIrO MHTEPBana.

[MyCcK 1 OCTaHOBKa ABUratens B TeHEHNE KaXXO0ro
15- MUHYTHOrO Nepmofa 0bblHHO OOXOAUTCHA MEHEE
4eM B OWH MPOLEHT OT CYeTa 3a 3/IEKTPOSHEPI IO
Nno CpaBHEHMUIO C Boflee OIVHHBIMU LIMKIaMU.

Bonee KOPOTKNN LINKN BKIKOYEHUSA-OTKITIOYEHNUSA
NpeanoyTUTENBHEE O/IMHHOIO LMKA BKIIIOYEHWS -
OTKNMtOYeHUs. ONTUManbHbIM UMKAOM Tanmepa
BKJ1tOY./BbIKJItOY. ByAeT Takon, Npu KOTOPOM

BpPEMSA PabOoThbl U MPOCTOSA COCTaBASAIOT MPOLEHTHI
oT 15-30 MuHyTHOrO Nepmnoga. KopoTkne LUMKnbl
NnoAaepXNBAKT HM3KOE cpeaHee 3abOnNHOe OaBneHune
N MOTYT 3HAQYUTENBHO YMEHbLINTL SMEKTPUHECKYIO
Harpy3Ky 05 CKBaXKVMH C LLeHTPann30oBaHHbIM
SHEProCHabXXeHMEM.

be verified with a liquid level instrument and
dynamometer. The pump dynagraphs should be
measured and observed throughout the entire
on/off cycle. The pump should remain full until
near the end of the on cycle. If the pump is not
full at the beginning of the on cycle, then there
may be a mechanical or gas interference problem
that should be solved prior to setting the run
time. Other techniques exist to determine the
percentage of run time.

Il Total Management of Sucker Rod Lifted Wells
To determine the existing system efficiency and to
analyze the operating conditions of the sucker rod
lift system, a production technician can undertake
the complete survey including acquisition and field
processing of the acoustic, dynamometer and
motor power data in about 45 minutes per well.

The same measurements are used to define the well’s
productivity, the downhole pump performance, the
downhole gas separator performance, the rod and
beam unit loading, and the motor performance.

The well’s production rate can be maximized and the
operating costs minimized with this 45-minute
well analysis

While at the well as the collected data is analyzed,

The Well Tractor®

Logging in Open Hole

Operation

Performing a successful formation testing logging
job offshore Norway. The job was carried out in an
S-shaped well path above the reservoir section with a
maximum inclination of 70°, which dropped to about
20° in the reservoir section where the logging job was
done.

Well Parameters

Depth: 12,920 ft
Deviation: 70°
Dog leg: 7.89°/100 ft

Pressure points: 18

Equipment Used

Well Tractor®
Formation Tester

Achievements

Two days were saved compared to a pipe conveyed
logging job; one day due to less time spent on the job
and one day due to eliminating a cleaning operation
after logging.

Additionally, the risk of lost circulation was reduced,
which increased the probability of a good cement job
since the open hole was exposed for a shorter time.

Welltec, Well Tractor, Well Stroker, Well Key, Well Cleaner, Well Miller, and Welltec Release Device are trademarks of Welltec A/S registered in Denmark and other coun-
tries. All the products are protected by one or more patents or patents pending in Denmark and other countries. Copyright © 2008 Welltec A/S. All rights reserved.

The wireline Well Tractor® is op-
timized for pulling force and
speed in conjunction with the
down hole completion string. It
is unique on the market as it is
able to push large tool strings
into the open hole and robust
enough to withstand the shocks
of perforation.

A key feature is the fail-safe func-
tion that prevents it from getting
stuck in the wellbore. When the
Well Tractor® is powered down,
the arms and wheels retract au-
tomatically, providing a flush out-
side diameter surface.

Increased Efficiency

Operating costs are verifiably
reduced when applying the Well
Tractor®. Furthermore, it adds
value to the well management
by ensuring rapid returns on in-
vestments through enhanced oil
recovery and certainty of execu-
tion. Additional benefits are less-
er quantities of heavy equipment
and less personnel required.
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Il MMopagoK YCTAHOBKW MU HACTPOMKM TailMepos

Bce mexaHndeckue Henonagku OOJKHbI ObiTh
yCTpaHeHb! 10 YCTAaHOBKN TANMEpPOB 1 KOHTPONNEPOB
KO>K. Bce npobnemsbl, CBA3aHHbIE C MoNagaHnem
rasa B HacocC, AOJKHbI ObiTb PeLleHbl C MOMOLLbO
Hapnexalimx crnocoboB yaaneHns rasa, KoTopble
ObINn paccMoTpeHbl paHee. CKBaxKMHA 3aTeM AOJKHa
9KCMAyaTUpPOBaTbCS MOCTOSHHO B HOPMasbHbIX
YyCNoBUSIX pa3paboTku, Noka oHa He BbINOeT Ha
CTabunbHbIN pexxnm padoTbl. 3aTEM B CKBaXKMHY
OonyckaeTcst AMHaMOMETP ONs onpeaeneHns

cTeneHu 3anofHeHust Hacoca. [ns ycTaHOBKM
BPEMEHW LMKNa He TPebyroTCst TOYHble HAarpy3Ku,
onpeneneHHble KanubpoBaHHbIM TEH304aTHYMKOM

01191 KOJIMYECTBEHHOrO aHanaa, HO TeH304aT4HMK

0J18 Ka4eCcTBEHHOro aHanuaa, Kak HanpumMep, AaTynk
NONMPOBAHHOIO LUITOKA Hacoca AacT A0CTaTO4YHYO
NHpopMaLMIO ANst TOYHOrO OnpeaeneHns
3anofiHeHnst Hacoca. TeH304aTYMK NONMPOBAHHOIO
LLITOKA Hacoca MOXHO Nerko 1 6bICTPO YCTAHOBUTb, U
OH He BNUSIET Ha pPacrofioXXeHne Hacoca.

Kak Tonbko 6yfeT onpefeneH no guHaMmorpamme
NPOLEHT 3anofIHEHWS Hacoca, CNeaoMm
yCTaHaBMBaeTCs NPOLEHT BpeMeHn paboTsl
Tanmepa. LlenecoobpasHo ycTaHOBUTb NPOLEHTHOE
BpeMsa paboTbl TaMepa Ha BenuyuHy 5-10
MNPOLIEHTOB BbILE, YEM MPOLEHT 3anofIHEHNST Hacoca.
Korpa TanmMep y»xe yCTaHOBJIEH, NPaBUIbHOCTb €ro
paboTbl cnenyeT NpPoBepUTbL YPOBHEMETPOM WUN
OnHamoMeTpoM. dnHamorpammel Hacoca cnegyet
N3MepPATb 1 BECTU 3a HUMW HABMIOOEHNE B TeYeHne
BCEro LMKa BKIIIOYEHUS 1 BbIKMOYeHnd. Hacoc
OOJDKEH OCTaBaTbCs 3amnOJIHEHHBIM MOYTU OO KOHLA
umKna Bkao4YeHus. Ecnv B Havane umkna BKIKOYEHUS
HacOC MOSIHOCTBLIO HE 3amoJsIHEH, TO BOSMOXHO

9TO CBA3AHO C MEXaHUYeCKOM HEUCNPaBHOCTbLIO

N1 NonagaHueM rasa B Hacoc, 1 3Ty npobnemy
cnenyeT pelnTb 4O YCTaHOBKM BPeMeHN paboTbl
TarmMepa. imetoTca n gpyrue cnocobbl onpepeneHns
npoLeHTa BpemeHn paboTsl.

O6wee ynpasnexue CKBaXXMHAMM ¢ NOAbEMOM

XWUAKOCTYN WITAHTOBLIMM rMY6MHHBIMW HacocamMmn
TexHuK No gobblve HedTH 1 rasa, ¢ Lenbto
onpeneneHns apPEKTUBHOCTN CYLLECTBYIOLLEN
CUCTEMBI 1 aHanmM3a yCoBUIM 3KcnayaTaumm CUCTEMDI
nogbemMa »XXUOKOCTU WTaHroBbIMU F1yBUHHBIMA
Hacocamu, MoXXeT MPOBECTU MOMHOE UCCNeaoBaHne,
BKNtOYasA cO60p 1 MPOMbICIIOBYKO 00paboTKy
aKyCTUYECKNX, ANHAMOMETPUYECKINX OaHHbIX U
OaHHbIX MOLLHOCTW ABUraTens npMMepHo 3a 45 MUHyT
Ha CKBaXKMHY. DTN XKe N3MEPEHUST UCMOb3YIOTCS
0N onpeaeneHns Npon3BoaUTENbHOCTY
CKBaXXWHbI, paboTbl 3a60MHOr0 Hacoca, 3aboMHOro
rasocenaparopa, Harpy3Kku LUTaHr U CTaHKa-Kavasku
N MPON3BOANTENBHOCTK aBuratend. C noMoLbto
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the goal for the production technician should
record any recommendations to fix any problems
discovered in the analysis of the collected data.
These notes recording the work necessary

to fix a problem are called the production
technician’s work plan and the notes are called
recommendations. When the recommended
changes to the well are completed, new data
should be collected in a few weeks once the

well is operating under stabilized conditions.

The production technician should re-read the
recommendations from the previous analysis of
the well’s data and notice if the well performance
has changes as planned. Following-up on
recommendations is how production technicians
learn from their successes and failures; and their
role changes from a data collector to a well analyst
and problem solver with the knowledge and skill to
maintain high producing efficiency in all their

SRP operations.

3T0ro 45-MMHYTHOrO aHanMaa PaboTbl CKBaXKMUHbI
MOXXHO MaKCUMM3MPOoBaTb Ae0UT CKBaXNHbI 1 CBECTU
[0 MVHMMYMa 3KCryaTaumoHHble 3aTpathl.

OTOT TEXHMYECKUI cneuuanncT, Haxoasch

Ha CKBaXkKMHe BO BpeMs aHanmsa cobpaHHown
nHopMaunn, 4OMKEH NOCTaBUTb cebe Uenbto
3adukcmnpoBaTtb Ntobble pekoMeHgaumm no
yCTpaHeHto NpobemM, 06HapPY>KEHHbIX B aHanmM3e
cobpaHHbIX AaHHbIX. OTK 3aMedaHns ¢ yKkazaHNeM
paboT, HeobXx0aMMbIX ANSA YCTPaHEeHWs HeNoNaaoK,
HOCSAT HasBaHWe “nnaH paboT”, a 3aMedaHus
HasblBatoTCA “pekomMeHpaummn”. Korga sce
PEKOMEHAOBAHHbIE N3MEHEHUS HA CKBadKMHE ByOyT
3aBepLLUEHbI, HOBblE AaHHble AOMMKHbI OblTb COOPaHbI
B TeYEHME HECKONbKMX HedesNb, Kak TONbKO 4ebut
CKBaXKMHbI CTabUNN3npyeTcd. TEXHMK OOMKEH 3aHOBO
npoYnTaTb PEKOMeHOaUMM Npeablaywero aHaamaa
CKBaXXWNHHbIX OAaHHbIX U OTMETUTb, U3MEHUNOCh N
NMOBeAEHNE CKBaXKMHbI, Kak 6blf10 3aniaHMpoOBaHoO.
ToNnbKO clnefs 3a BbINONHEHNEM PeKOMeHaauun,
TEXHUKM-3KCMyaTaUMOHHWKNA CMOIYT U3BEeYb OMbIT
N3 CBOMX YCMEXOB W HeyAay U MOMEHATb CBOK POJib
cOopLWMKOB MHMOPMaLMK Ha POb CNELNANNCTOB
MO CKBaXXKMHAaM, CMOCOBHbIX peLlaTb 3a4ayn u
obnagaroLnx 3HaHUAMM 1 OMbITOM OS5 NOAAeP>KaHUS
BbICOKOW 3(hEKTUBHOCTN A0D0bIYM MPU aKChyaTaumm
CKBaXXWH LUTAHFOBbIMW FYBUHHBIMK HAcocaMu.
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