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B BsepeHue

Mpun pobblye rasa u3 HepTAHBLIX NN ra30BbIX CKBAaXXWUH
ras3nuT MOXeT CNY>XNUTb AENCTBEHHbIM, 3PEKTUBHBIM
N yHMBEpCcanbHbIM CNOCO60M MeXaHU3MPOBaHHON
006b14n. C ero noMoLLbIO MOXHO A06bIBaTh 60sbLUNE

1 Manble 06BbEMbI XXUAKOCTH (BKIOYAA CbIpyto HePTb
OTHOCUTENBHO BbICOKON BA3KOCTM), B TOM YMCNE B
YCNOBMAX NPUCYTCTBMA NecKa u Apyrnx TBepabiX

has, Takux Kak packiMHMBatoLLmMe HanomHuTenu,
NPUMEHAIOLLMECA NPU MMAPOPa3PbIBE, NPY BbICOKMX

N HU3KMX 3ab60MHbIX TemnepaTypax. OH MOXeT
NCNOMb30BaTbCA U A1A OCYLIEHNA ra30BbIX CKBaXWUH.

B MMpuHUMNbI AencTBUA

HenpepbiBHbIN rasnudT, HaMbonee pacnpoCTpPaHEHHbIN
BUA rasnuapTa, 3aKnoYaeTcA B HarHeTaHny rasa 4epes
ra3nupTHLIV Knanad unu guagparmy B 3aKOMOHHOE
NpOCTpaHCTBO/3aTpybHOEe nNpocTpaHcTBo HKT, a Takxxe B
HKT. (B HekoTOpbIX Cyvasax npouecc nMeeTt obpaTHyto
HanpaBneHHOCTb: ra3 HarHeTaeTcA B HKT u B 3atpy6.)
[a3 cHwkaeT nepenap AasnexHva B HKT, Tem cambim
cnocobCcTByA NOABLEMY XXMAKOCTEN MO CTBOMNY CKBaXWHbI
Ha NOBEPXHOCTb 3a CHET eCTEeCTBEHHOW aHepruu. o
Mepe noabema rasa no HKT u nageHmA nasnexHvA B
HKT ras pacwwmpAaeTtca, bnarogapa 4emy nponcxogut
OOMNONMHUTENBHOE CHWXKEHWEe Nepenaga AaBnexHua, a
3Ha4M1T, M AONONHUTENIbHaA A06bIYA XXNOKOCTEN.

Mpu neprognyeckom rasnuTe, KOTOpbIN
NPUMEHAETCA NPeXAe BCEro B CKBaXKMHAX C

HU3KUM MacTOBbIM AaBNIEHUEM U HASKUM Oe6UTOM,
“nayka” rasa 3akaumBaeTCA Nop, “nadky” XXMAKocTu,
cKannmealoLWyocA B HUXHen Yactu nogseckun HKT. [as
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B Introduction

If wells produce gas, whether oil or gas wells, gas-lift can
be an efficient, effective, and flexible means of artificial lift.
It can produce large to small volumes of liquid. It is able
to handle sand and other solids such as proppants from
frac jobs. It is unaffected by high or low downhole tem-
peratures and can produce relatively viscous crude oils.

It can assist with gas well deliquification.

B Principles of Operation

In continuous gas-lift, the most common form, gas is
injected down the casing/tubing annulus, through a gas-lift
valve or orifice, and into the tubing. In a few cases, this
process is reversed; gas is injected down the tubing and
into the annulus. The gas lightens the pressure gradient in
the tubing, thus helping the natural energy in the wellbore
to lift the fluids to the surface. As gas rises in the tubing
and pressure decreases, the gas expands, providing more
reduction to the pressure gradient, and more lift for

the liquids.

In intermittent gas-lift, which is primary used in low
reservoir pressure wells with low production rates, a
“slug” of gas is injected below a “slug” of liquid that has
accumulated in the bottom of the tubing string. The gas
lifts the “slug” of liquid to the surface. Then the injection
is stopped until a new slug of liquid accumulates in the
tubing.

In gas well deliquification, enough gas is injected to
maintain critical velocity; the velocity needed to remove
liquids from the wellbore and allow the gas to produce
uninhibited to the surface.



nogHMmaeT “nadvky” XXMAKOCTU Ha ycTbe. ocne aToro
HarHeTaHWe rasa npekpawatroT 4o Tex nop, noka B HKT
He HaKoMUTCA HOBaA MOPUMA XNOKOCTW.

Mpw ocyLleHM ra3oBbIX CKBaXKUH ra3 HarHeTaeTcsA

B 06bemax, AOCTATOYHbIX ANA NoaaepKaHnaA
MWHMMasIbHOM CKOPOCTW BOCXOAALLErO NOTOKA

B 3aTpybHOM NMPOCTPAHCTBE; TO €CTb CKOPOCTH,
HeobxoaMMOoNn ANA yaaneHna XXMOKOCTEN N3 cTeona
CKBaXXMHbI 1 6eCcnpenATCTBEHHOIO NOCTYMNJIEHNA rasa
Ha yCTbe.

B lpeumywiectBa

Y rasnudrta umeetTcA MHOro NpPeMMyLecTB:

1. [InAa Hero Heobxoaum ras. Yem 6onblue rasa
[o6blBaeTCA U3 CKBaXKUHbI, TEM Nydlle paboTaeT
rasnudT. B aTom oTnnume metoga ot 60MbLUMHCTBA
HACOCHbIX CUCTEM, KOTOPbIE MSI0X0 paboTatoT B
NPUCYTCTBUN CBOBOOHOIO rasa, KOTOPbIA MOXXET
NMPOHMKaTb B HACOC.

2. B cTBONE CKBaXXUHbI HET ABUXKYLUMXCA YacTen.
CtaHoBuUTCA BO3MOXHOWM paboTa B YCNOBMAX
NOCTYM/IEHNA N3 CKBa>KMHbI TBEPAOW hasbl, TaK Kak
nUMeeTCA OTKPbITadA NMHMA ToKa ¢onionaoB oT 3aboA A0
YCTbA CKBa>KMHbI; CKBO3b ra3nupTHbIE KanaHbl NeCOK
He nocTynaer.

3. MoHTax 3abonHoro obopynoBaHnA MOXeT
BbIMNOMHATLCA C MOMOLLBIO YCTAHOBKM KaHaTHOM
TexHukn. OTCyTCTBYET HEOBXOANMOCTb HYacToro
npoBeAeHNA AoPOrocToAWwmMX paboT No Nogbemy
MoABECKM N KanuTanbHOMY PEMOHTY, Kakne TpebytoTca,
Hanpumep, Npu 3aMeHe HencnpaBHbIX HACOCoB. OTO
O[OHa 13 NMPUYKH, MO KOTOPOWN Ha BOMbLUMHCTBE MOPCKMNX
MECTOPOXKAEHNI NMPUMEHAETCA UMEHHO ra3nnudT.

4. MoXeT npuMeHATbcA anA 60NblUMHCTBA BUAOB
yCTpONCTBa CTBOMa. Ha npakTuke, orpaHNYMTENbHbIM
(haKTOPOM ABMAETCA OTKIIOHEHWE CTBONA OT
BepTUKanu npumepHo Ha 700, Tak Kak 3TO npeaen anA
60MbLUMHCTBA KaHATHbIX paboT. [a3nud T ymeHbLiaeT
rpaBUTaALMOHHYIO COCTaBAIOLLYIO Nepenana AaBeHuA.
B KpyTbIx n3rmbax crteona ras3nudT MOXET yBenmM4MBaThb
noTepu AaBneHnA Ha TPEHue.

5. MoxeT npyMeHATbCA B ABYCTBOMbHBIX CKBaXKMHAX;
CKBaXXMHax ¢ ABYMA NMUPTOBLIMU KONTOHHaMW B OAHOM
KOnoHHe obcagHbix Tpyb. OaHaKO 3aKkayka XXenaemblx
06EMOB rasa B ABe N TOBbIE KOMOHHbLI MOXET 6bITh
3aTpyaHUTEesNbHA.

6. MoxxeT NpMeHATLCA B GONbLUMHCTBE CKBAXKMH, OT
MeNKUxX Ao 04eHb My6okux. OrpaHu4eHnem ABnAeTCA
AaBnieHue, nog KoTopbIM MOXHO NoaaBaTh HarHeTaeMbIn
ras. [ina nogaum rasa B HKT Ha Heobxoammyto rmybuHy
AaBneHne OMKHO OblTb 4OCTATOYHO BbICOKUM.

7. MoxeT NpuMeHATLCA ¢ TpybaMu Manbix AMaMeTpoB

B Advantages

Gas-lift has many advantages:

1. It loves gas. The more gas a well produces, the better
gas-lift works. This is opposite to most pumping systems
which do not work well in the presence of free gas that
can enter the pump.

2. There are no moving parts in the well bore. It can
handle production of solids since there is a clear flow path
from the bottom to the top of the well; the sand does not
travel through the gas-lift valves.

3. Installation of downhole equipment can be performed
by wireline. Expensive pulling jobs or workovers, such as
those required to change failed pumps, are not required
as frequency. This is one of the reasons gas-lift is used in
most offshore fields.

4. It can work in most wellbore configurations.

The practical limitation is a deviation of about 70° from
vertical; this is the limit for most wireline operations.
Gas-lift reduces the gravity component of the pressure
gradient. When steep wellbore deviations are
encountered, gas-lift may add more friction

pressure loss.

5. It can work in dual wells; wells with two tubing strings
in one casing string. However it may be difficult to inject
the desired amount of gas into the two strings.

6. It can work at most well depths from shallow to very
deep. The limit is the pressure that can be provided for
the injection gas. The pressure must be high enough for
injection to occur into the tubing at the desired depth.

7. It can work with small tubulars for low rates, and large
tubulars for high rates. For very high rates, liquids can be
produced up the casing/tubing annulus.

8. Itis well suited to onshore operations, as long as there
is a sufficient of gas.

9. Itis well suited to offshore operations, since the
footprint at the wellhead is small, and often the same
compressor(s) can be used for sales gas and gas-lift
compression.

10. Much attention has been paid by industry to design of
high quality gas-lift equipment.

11. There are excellent gas-lift design and surveillance
programs.

12. Gas-lift automation is well developed and advanced.
13. There is a high degree of industry support from the

International Standards Organization (ISO), the American
Petroleum Institute (API), several Training Organizations,

. and several Service/Supply Companies.
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N HU3KOM [ebuTte 1 ¢ Tpybamm 60MbLIOoro gMameTpa
N BbICOKOM aebuTe. [pn 04eHb BLICOKOM Aebute
XKMOKOCTU MOTYyT [06bIBaTLCA Yepes 3aKOMOHHOe
npocTpaHcTBo/3aTpyd HKT.

8. T[lpn HanuuMn [ocTaToyHOro o6bEMa raza XopoLuo
noaxoauT AnA paboTbl B HA3EMHbIX CKBaXKUHAX.

9. XopoLlo nogxoauT AnAa MOPCKUX paboT no
NpUYMHE OrPaHNYEHHOCTU Pa3MepoB NoLWaaKu
OKOMO YCTbA, B YCITOBUAX KOrA4a OAWH U TOT Xe
KOMMpeccop (KOMMPeccopbl) MOryT UCMOb30BaTbCA
AN1A NepeKkayky NoCTaBAEMOro rasa n ra3nmgTHOro
KOMMPUMUPOBAHWA.

10. B oTpacnvn paHHOMY MEeToAy yAenAeTCA MHOro
BHMMaHUWA, B pe3ynbTare 4Yero paspaboTaHo MHOMO
BbICOKOK@4YeCTBEHHOIO ras3nugpTHOro obopyaoBaHmA.

11. CywecTBylOT NpPeBOCX0OAHbIE ra3nndTHbIE METOAVKN
1 MporpaMmMbl KOHTPOSA.

12. Vimetotca nepenoBbie pa3paboTku B obnacTtu
aBToOMaTtmsaumm rasnudTa.

13. OTpacnb nonyyaeT xopoLuee HopMaTUBHOE
obecneyeHne co CTOpoHbl MexxayHapoaHon
Oprannsauum no Ctangaptmsauum (1SO),
AmepukaHckoro HegptaHoro MHctutyTa (API),
HeCcKosbKMX YuebHbix OpraHnsaumm, a Takxe
HECKOJTbKNX CEPBUCHBIX KOMMAaHUA 1 KOMMaHWi no
MaTepuanbHO-TEXHUHECKOMY 06eCrneyeHNo MPOMbICITOB.

Bl HepocTtaTku

NmeloTcAa n HegocTaTKu:

1. [nAa rasnudta HE06X0OUM NCTOYHMK ra3a BbICOKOTO
OaBMEHNA, HaNprMMep, ra3oBan CKBa>XkUHA BbICOKOIO
OaBMEHNA NN KOMMNPECCOP.

2. PaboTta Ha yyacTKax TOMbKO C OHOW CKBaX>KMHOM
MOXET 6bITb SKOHOMUYECKN HEBLIrOAHA, NOCKOMbKY
Aaxke ANA OOHON CKBaXXUHbI HEOHXOAMM UCTOYHUK rasa.

3. Tlpu paboTe ¢ oniongamm BbICOKOM BA3KOCTM
ra3 MoXeT NPOXOAUTb CKBO3b HEPTb, HE co3aaBan
CYLLECTBEHHOIO NogbEMHOro adhcheKTa.

4. T[lo cpaBHEHMIO C HACOCHOW CUCTEMOW, TAKON Kak
6anaHcupHbI Hacoc unn ALH, paboTatowen 6e3
BMeLLATeNbCTBA ra3a, HenpepblBHbIV rasnugpT He
MOXET CHU3WUTb AaBfieHMe KOMNeKTopa A0 Takoro

>K€ HU3KOro paboyero gasneHnA. 310 ABNAETCA
HEeLoCTaTKOM, B OCOBEHHOCTU Ha CTapblX, rasnupTHbIX
MECTOPOXAEHNAX C BOAOHAMOPHLIM PEXXMMOM, rae 6bi10
6bl NPEeANOYTUTENBHO UCTOLWATL 3anachl C MOMOLLbIO
Hacoca, BMECTO Yero MMeeTCA rotoeaa rasnudtHanA
WMHpacTpyKTypa. Tem He MeHee, ecnn U3 CKBa>KUHbI
[06bIBaeTCA MHOIO ra3a unv necka, To rasnugpt MoXxeT
AaTb Nny4wme nokasaresnn, 4em Hacocsl.
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Bl Disadvantages

There are disadvantages:

1. Gas-lift requires a source of high-pressure gas such
as from a high pressure gas well or a compressor.

2. Leases with only one well may be uneconomical
since a source of gas must be developed for just the
one well.

3. High fluid viscosity may cause the gas to finger
through the oil and provide little lifting effect.

4. Compared to a pumping system such as a beam
pump or ESP operating with no gas inter-ference,
continuous gas-lift can not bring the reservoir down to

as low a producing pressure. This is a disadvantage,
especially in old, watered out gas-lift fields, where it would
be desir-able to deplete the reserves with a pump, but
the gas-lift infrastructure is in place. However if the well is
gassy or sandy, gas-lift may outperform pumps.

B Objectives

The three primary objectives of continuous gas-lift are

to: (a) inject deep, (b) produce with stable operation, and
(c) produce in an optimum manner with the economic
amount of gas being in-jected.

1. To inject deep, the well must unload (see the section
on gas-lift design) down to the desired operating depth,
and stay there. Several factors, including improper
design, worn or eroded gas-lift valves, and poor control
of surface injection pressure can lead to shallow injection
which is inefficient.

2. Toinject and produce in a stable manner, the surface
injection pressure must be stable and there must be a
balance between the rate of gas injected at the surface
and the gas passage capability of the operating gas-lift
valve or orifice. If the well is unstable, this can cause
“heading” which can lead to multipoint injection (injection
into two or more valves at the same time) and large
surges in production rates and pressures. This can

be disruptive to the well-bore equipment and surface
facilities. Many times this heading may be due to a too
large port or orifice in the valve at the point of injection.
A smaller port size at the point of injection can address
this particular problem of instability.

3. Toinject optimally, the “optimum” injection rate must
be known from well inflow/outflow analysis, the “optimum”
amount of gas must be available, and there must be a way
to control the injection to the “optimum” rate. All of these
are achievable, but are often problematic.

4. Another challenge; gas-lift requires understanding
and commitment of a dedicated, trained engineering and
operating staff for routine operation and maintenance. If
left unattended, it will not operate at peak performance
and all of the objectives will not be achieved.



B Lenu

Mpu rasnudTe cywecTBYOT TPU OCHOBHBbIX Lienu: (a)
HarHeTaHwe Ha JOCTaTO4YHYIO rMy6uHy, (b) nobblya
NPOAYKUMN B YCTONYMBOM peXUMeE, a Takxe (C) fobblva
onTUMasnbHbIM CNOcoboM, MpU 3akavyke 06 bEMOB rasa ¢
Yy4ETOM SKOHOMUYECKON LIeNIeco06pas3HOCTM.

1. [AnA rmyboKon 3akaqkum CKBaXXMHYy Heobxoanmo
pasrpy3vTb (CM. pasgern ¢ onMcaHuem yCTponcTea
cucTeMbl rasnudpTa) 4o 3agaHHOW paboyen rmybuHbl

1 nogaepXxuearh ee B TakoM cocToAHuN. Herny6okanA
3akaqka HeadpdhekTviBHa. OHa MOXKET BbiTb Bbi3BaHa
HECKOMBKVMIM chakTopamui, B TOM YMCIIe HeHaaieXxaLLen
KOHCTPYKLIMEN, M3HOCOM Wi SpO3UEN rasnnciTHbIX KraraHoB, a
TaKoKe MIIoXOM PErynMpPOBKOI AABMEHNA HArHETAHVA HA YCTHE.

B Primary Forms of Gas-Lift

There are many combinations and permutations of gas-lift
systems. The four primary types are: (a) continuous single
string, (b) continuous dual string, (c) intermittent, and (d)
gas well deliquifi-cation.

1. Continuous single string

This is called continuous because gas is continuously
injected at the surface. To work as in-tended, the gas must be
injected at the intended pressure and rate on a continuous,
stable basis. In most cases, the gas pressure is not high
enough to reach the desired operating depth without
unloading the well. Unloading is required to remove liquids
from the cas-ing/tubing annulus so gas can be injected at
the desired depth. This is described in the sec-tion on gas-

PucyHok 1
PeuupkynAuuoHHaA cuctema HenpepbIBHOMO rasnudra
(MpepoctaBneHo komnaHmenn Camco SLB)

Figure 1
Continuous Gas-lift Recirculation System
(Courtesy Camco SLB)
Compressor Station
KomnpeccopHasa Oil Storage
Hedtexpannnuie

Gas Export Pipeline

MarucTpanbHbI
rasonposoj

by

Injection Gas
HarHeTaembin ras

Producing Wells
Hob6biBatoLme

CKBa>WHbI Fluids
dnionabl
Gas Injection Manfold
MaHnudonbg Wellhead
HarHeTaemoro i tbg & csg pressure
rasa . [aBneHue Ha ycTbe
B HKT n mexTtpy6HOM

L ; MpoCTpaHCTBe
et

© e
=y
LA
Metering & Control JI’ g
M3mepeHune n
perynvpoBaHue

2. YT06bI HarHeTaTb ra3 u BeCTu A06bl4y B YCTONYMBOM
pe>kume, faBrneHne HarHeTaHna Ha yCTbe AOMKHO ObITb
YCTOMYMBbLIM, NPUYEM HEOHOXOAMMO paBHOBECUE MEXAY
pacxoAoM HarHeTaeMoro Ha yCTbe rasa u NponyckHOM
CNOCOBHOCTBLIO UCMOMb3YEeMOro ra3nMpTHOro KnanaHa

ai"g

Produced Gas |
[o6biBaemblii |
ras

Oil Export Pipeline
MaructpanbHbi
HedTenpoBop,

[l

e
M -
Produced Oil
[obbiBaeman

HepTb

LY

Production Manifold

OKcnnyaTauvoHHbIN
MaHudonba,

8

Water Disposal Well
CkBakuHa gns
cbpoca CTOYHbIX
BOA,

\ ol
Produced Water

TexHu4eckasn Boga

Gas-Oil Seperator
[a3o-HehTAHOM cenapaTtop

¢ lift design. Figure 1 illustrates a continuous gas-lift system.
i Figure 2 illustrates a single string gas-lift well.

2. Continuous dual string
Dual gas-lift is similar except that there are two tubing

ROGTEC | 61



unnn gnadparvbl. Ecnv ckBaxknHa HecTabunbHa,

3TO MOXET NPUBECTU K HEYCTONYMBOCTM MOTOKA,

4YTO MOXET MOB/EYb 3a COHON MHOrOTO4EYHOE
HarHeTaHue (HarHeTaHue 4yepes aBa unm bonee
KlanaHa OHOBPEMEHHO), a Tak>Ke 60MbLUNe CKayKun
nebuta n gaeneHuna. 3To MOXeT narybHo oTpasnTbeA
Ha 060pyOoBaHMN CTBOMNA CKBa>KMHbI U HA3EMHOTO
obopynoBaHma. Bo MHormx cnyvaax nogobHana
HEYCTON4YMBOCTb NOTOKA MOXET HabnoaaTbcA 13-3a
CMULLKOM BOMbLIOro NopTa MM OTBEPCTMA B KnanaHe
B TOYKe HarHeTaHuA. Pewntb Takyto npobnemy
HEYCTONYMBOCTM NOTOKA MOXHO MyTEM MPUMEHEHMA B
TOYKE HarHeTaHUA NopTa MEHbLUEro gnameTpa.

3. [nAa gocTtukeHna onTUManbHOMo pexxknma
HarHeTaHnAa HeoHxoaMMO Mo pe3ysbTaTam N3y4eHuA
BXOLHOTO U BbIXOOHOIO NOTOKA YCTaHOBUTb
HeobxoanMbIn 06bEM rasa N MMeTb CPEACTBO
perynupoBaTb HarHeTaHne 40 OOCTUXEHUA
onTumarsibHOro pacxoga. Bce nepeuncneHHbie Luenm
OOCTUXXUMbI, HO 0OBMTbCA NX YacTo ObIBAaeT HEMPOCTO.

4. W ewe opHa cnoxHasa 3agada: onda noBCegHEeBHON
JKcnyaTaumm 1 Texobeny>XxnsaHna obopyaosaHua
rasnudta He0H6Xo4MM 3HAIOLLUIA 1 OTBETCTBEHHbIMN,
cneumanbHO NOATOTOBIIEHHBIN MHXXEHEPHO-TEXHUYECKNIA
nepcoHarn. B cnyyae oTcyTCTBUA AOMKHOMO HAaA30pa,
ras3nupT He MOXET IKCMNYaTUPOBATLCA C MaKCUMaJIbHON
OTAadven, 1 HX 0JHA M3 BblleyKa3aHHbIX Lenewn
OOCTUrHyTa He 6ydeT.

Bl OcHoBHbIe BuAabl rasnudra

B rasnmdTHbIX cucTemax HabntogaeTcA 6onbLuoe
MHOroobpasue co4eTaHuin 1 NepecTaHoBOK. YeTbipe ero
OCHOBHbIX BUaa crnegytowme: (a) HenpepblBHbIA ra3nudgt
B OHOPALHOW KOMNOHHE, (b) HenpepbIBHLIN ra3nudgT B
ABYXPAOHON KOMOHHE, (C) nepuognydecknii ra3nudr, a
Takke (d) ocyleHne razoBbiX CKBaXKUH.

1. HenpepbiBHbIN rasanudT B OQHOPAOHOWU KOJIOHHE
Ero Ha3biBalOT HENpepbLIBHBIM MOTOMY, YTO ras
nogaeTcA € yCTbA HenpepbiBHO. [na obecneveHnA
Hagnexaiwero pesynbrara ra3 AO/mKEeH nogasatbcA

B CKBa>KVHY MOA, ONpeaenieHHbIM AaBfIEHNEM U Mpu
onpeneneHHon BENNYNHE pacxoaa B HEMPEPLIBHOM,
YyCTONYMBOM pexkume. B 60onbwmnHCTBE Crnyyaes,
[AaBlieHne ra3a HegoCTaTO4HO BbICOKO AJ1A TOro,

4YTO6bI AOCTMYb HEOBX0AMMOW paboyer rybuHbI

6e3 pasrpy3ku CKBaXKuHbI. [1n1A TOro 4Tobbl yaanutb
>XXNOKOCTM U3 3aKONOHHOTO NnpocTpaHcTBa/3aTpyba HKT
1 3aKa4artb ra3 Ha HeoHXoANMYLO ryOUHY, CKBaXKUHY
NpMXoauTCA pasrpy>karb. ATO ONMCaHo B pa3gene,
NOCBALLEHHOM YCTPOMUCTBY ra3nupTHbIX cuctem. Ha
pucyHke 1 nokasaHa cuctema HenpepbIBHOIo rasnudpTa.
Ha pucyHke 2 nokasaHa CKBakmHa HenpepbIBHOMO
rasnudpta B 0OQHOPALHON KONOHHE.

2. HenpepblBHbIV rasnudT B ABYXPAAHON KOJIOHHE
[a3nupT B ABYXPAAHOW KOMIOHHE aHanornyeH
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PucyHok 2
HenpepbiBHbIN ra3nugT B 0OQHOPALHON KOJIOHHE
(MpenocTtaBneHo komnaHnen Camco/SLB)

Figure 2

Continuous Single String Gas-Lift
(Courtesy Camco/SLB)
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strings, completed in two separate reservoirs, in one
casing annulus. Gas is continuously injected into the
annulus and from there into the two tubing strings. This is
challenging and often ineffective. It is difficult to maintain
the desired injection rate into both sides of the dual.
Figure 3 illustrates a dual string gas-lift well.

3. Intermittent

If the reservoir pressure is low, the inflow productivity
from the reservoir to the wellbore is poor, or the tubing
size is too large for the rate of liquid production, it may
not be possible to sustain continuous gas-lift. This can
be overcome by intermittently injecting a “slug” of gas
beneath an accumulated “slug” of liquid. The gas lifts the
liquid to the surface. The well is stopped to allow another
slug of liquid to accumulate and the cycle is repeated.
The chal-lenges here are to determine and maintain the
correct cycle frequency and injection volume per cycle.
Figure 4 illustrates an intermittent gas-lift well.

4. Gas well deliquification

Many gas wells suffer from liquid loading which inhibits
gas flow. Many are produced by plungers, pumping
systems, and chemical injection. However, these are not
always able to produce a gas well to depletion. Gas can
be injected to achieve “critical flow” (a rate above which
liquid droplets are predicted to be carried upward with
the gas) so the liquid can be produced from the well and



rasnupTy B 04HOPAAHOW, 3a UCKITIOYEHNEM TOr0, YTO
UMEIOTCA ABE NMU(PTOBLIE KOMOHHbI, 3aKOHYEHHbIE

B ABYX PasfmyHbIX KOMIEKTOPaXx U Haxo4Awmeca B
3aTpybHOM MPOCTPaAHCTBE OAHOW U TOW Xe KOSIOHHbI.
[a3 HenpepbIBHO HarHeTaeTcA B 3aTpyb n oTTyaa
nonagaet B Ae N ToBble KoNoHHbI HKT. OT0 CnoxHo
M 4aCTO Hepe3ynbTaTMBHO. MNMoaaepxnBaTb 3a4aHHbIN
pacxod € AByX CTOPOH ABYXPALAHOW KOMOHHbI BbiBaeT
3aTpyaHuTensbHo. Ha pycyHke 3 nokasaHa CKBaXXunHa ¢
HenpepbIBHbIM ra3nuTom B ABYXPALOHON KOMOHHE.

3. MNepuogunyeckuin rasnugTt

Mpy HM3KOM MIACTOBOM AABMEHNM MPUTOK U3
KONNEKTOpa B CTBON CKBa>XKMHbI ObiBAET cnabbii,

nmbo anameTp HKT cnvwkom Benuk AnA nosy4eHvA
aebuta xngkocTu. MNpu Taknx ycnoBmnAx He Bcerga
yaaeTcA NoAAepPXXNBaTb PEXUM HEMPEPbIBHOMO
rasnudota. Torga 3agada MoOXeT ObITb peLueHa ¢
NMOMOLLIbIO NEPUOANYECKOrO HarHeTaHnA “naykn” rasa
NoA CKOMMBLLYHOCA MOPLMIO XXUAKOCTU. [a3 nogHumaeT
>XXMIOKOCTb Ha ycTbe. CKBaXkKMHa OCTaHaBNMBaETCA

B OXXMOAHUW HAKOMJEHWA CeayroLen nopuum
>XXMOKOCTU, 1 UMKN noBTopAeTcA. CNOXHOCTb Mpy 3TOM
3aKroyaeTca B nogbope u nogaepxaHmm HeobxoammMon
LUMKITMYHOCTM npouecca n obbema rasa, HarHeTaemoro
3a OOUH UMKN. Ha pucyHke 4 n3obparkeHa CKBa)kuHa ¢
Nepuoan4eCcKnM rasnmdTom.

4. OCVI.IJEHVIe ra3oBbIX CKBa)>XH

MHorune rasoBble CKBa>KMHbI CTPafatoT OT
3arpy>xeHHOCTU >XXNOKOCTbIO, KOTOpaA NpenATCcTByeT
NOTOKY rasa. Ha MHormx ckBakmHax gobblya Begetca
C NOMOLLbBIKO NJTyH>XepoB, HACOCHbIX CUCTEM U 3aKa4Kun
XumpeareHToB. Ho He Bcerga aTuMmm metogamm ypaeTcA

PucyHok 4

Mepuogunyeckuin rasnugt
(MpenocTaBneHoO KOMMaHMeN
Camco/SLB)

Figure 4 gy
Intermittent Gas-Lift OTkpLTH
(Courtesy Camco/SLB)

Top Valves Closed
BepxHwit knanaH
3aKpbIT

All Valves Open

Bce ocTanbHble
KnanaHbl OTKPbITbI

PucyHok 3
HenpepbiBHbIV ra3nudT B B ABYXPAOHON KOJIOHHE
(MpenocTtaBneHo komnaHunen Camco/SLB)

Figure 3
Continuous Dual String Gas-Lift
(Courtesy Camco/SLB)

lAasnuTHbIE U3BNEKaemMblie Gas Lift
KJlanaHbl AJ1A UHTepBana ¢ F‘eirgwalbga Values
LABYXPAOHOW KONOHHOM ual cone

b4 bA

- AN
Perynupyembiii
wryuep

- AN
Adjustable
Choke

MoasemHbIn
nNpefoXpaHUTEeNbHbIN
KnanaH

=— Subsurface
Safety
Valve

OnpaBka ¢ 60K0BbIM
KapMaHoM ¢
rasnugpTHLIM
KnanaHom

| Side Pocket
Mandrel
With Gas Lift
Valve

CABOEHHbI nakep — Dual Packer

MocapoyHbiii
HUNnenb

| _ Landing
Nipple

MpenoxpaHnTenbHbIi

natpy6ok Blast Joint

| Makep — Packer

Hunnenb

| MocapoyHbin é

All Valves Open

Bce KnanaHbl
OTKpbITbI

All Valves Open

Bce KnanaHbl
OTKpbITbI

Top Valves Closed
BepxHuin knanaH
3aKpbIT

Top Valves Close
BerHMI/I KnanaH 3akpbIT

Second Valve Closed
BTopow knanaH 3akpbIT

Third Valve Closed
TpeTui KnanaH 3akpbIT

Fourth Valve Closed
YeTBepThIN KNanaH 3akpbIT

Bottom Valve Closed
HwxHui knanaH OTKpPbIT

All Valves Open
Bce ocTtansHbie
Knanabl
OTKPbITbI
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[06bITb N3 UCTOLLEHHON CKBaXXMHbI BECH ra3. [a3 MOXHO
HarHeTaTb A0 OOCTMXXEHUA “KpUTUYECKOro pacxoda”
(pacxoga, Npy KOTOPOM MPOrHO3UPYeTCA NOABEM BMECTE
C ra3om Kanersnb >XWAKOCTH), C TEM YTOObI MOXHO 6bIN10
N3BNeYb N3 CKBaXKUHbI XXNOKOCTb U J06bIBATb U3 HEE
ras BnjoOTb 4O UCTOLWEHNA. [1o CBOEMY YCTPONCTBY
AaHHaA cuctema rasnudbta aHanormyHa HenpepbIBHOMY
rasnudTy B CKBaXKMHE C OQHOPALHON KOJTOHHOW.

B YcTponcTBO rasnupTHbIX CUCTEM

B ycTponcTtse rasnmdTHbIX CUCTEM UMEETCA ABa
OCHOBHbIX KOMIMOHEHTA: (a) paccTaHoBKa onpaBok u (b)
napameTpbl NopTa rasnMTHOrO KnarnaHa u CBA3aHHOM
C HMMW onpeaeneHrA HeobxoaAMMOro AaBneHus a3oTa
BHYTPM MEMOPaHHON KOPOOKU KranaHa ansa AOCTUXKEHNA
Heob6XxoauMOro AaBneHnA 3akpbiTuA. Ecnn B Touke
HarHeTaHuA ncnonbadyeTcA anadparMeHHbI Knanax, To
KnanaH He 3akpblBaeTcA.

1. PaccrtaHoBKa ornpaBoK

[a3nndTHbIE ONpPaBKU (Ha PUCYHKE 5 CXxemaTnyecKu
n3obparkeHa cTaHAapTHaA onpaBKa C ra3nupTHbIM
KnianaHom, yCTaHOBIEHHOM B BOKOBOM KapmaHe)
pa3meLlaroTcA B coctaBe NMdOTOBOWN KOMOHHbI HKT
Ha pasnu4Hon ee mybuHe. OHM yCTaHaBNMBAKOTCA,
4YTOObI 06ECNEUNTL BO3MOXHOCTb Pasrpy3Kn XXNaKoCcTh
13 3aKONIOHHOIo npocTpaHcTea/ 3atpyba HKT un
“ocaxxmBaHvA” Ha paboyyto rasnuTHYLO ryOuHy.
Ha pucyHke 6 nokasaHa cTaHAapTHaA paccTaHOBKa
OMnpaBOK.

CywecTByeT HECKOSbKO NPEBOCXOAHBIX ra3nupTHbIX
nporpamm, nogpobHaA nHpopmauma 0 KOTOpbIX B
HacToALWEeN cTaTbe He npuBoanTcA. OTAenbHble AeTanu
npuBoJATCA B pasaerne HacToAwen ctatbk “OTpacneBoe
obecneyeHne’. B KOHCTPYKLMMN KOMTOHH C OrpaBKamu
UMEIOTCA PEKOMEHAYEMbIE MPUHLUMIMbI, O4HAKO HE BO

BCEX MporpaMmax Bce 3TU pekoMeHaaumy cobnioaatoTes.

e YCTpPONCTBO ra3nMgTHON CUCTEMbI JONKHO
COOTBETCTBOBATb XapakTepy paboT. 3ayacTyto
ra3nuTHYIO KOMOHHY NPOEKTUPYHIOT eLle A0 NOCTaHOBKMU
CKBaXXVHbI Ha ra3nmadT, NpUYemM 3aHUMaKTCA 3TUM
WHXXEHePbI, HE 3HAKOMbIE C MPOMbICNOBbLIMU paboTamu.
MpPOEKTMPOBLUMKM LOMXKHbI 3HATb O Npobrnemax u
OrpaHUYeHunsAX, C KOTOPbIMK CTaNKMBaloTCA PaboTHUKM
Mpon3BoACTBEHHOMO NoAPa3aeNieHNA, U TOMbKO B 3TOM
Cny4ae OHM CMOTYT CKOHCTPYMpPOBaTb MNPUrOAHYH K
paboTte cuctemy.

e PaboTbl AOMKHbI MPOBOANTLCA COMTIACHO MPOEKTY.
Xopoluaa KOHCTPYKUMA LOMyCcKaeT OnpeaeneHHyro
CTeneHb YHMBEpPCasibHOCTU B 3KCMJlyaTaumn, HO
paboTHUKM MPON3BOACTBEHHOIO NoapasaeneHna
JOMKHbI 3HATb O CYLLECTBYIOLMX OrPaHNYeHUAX U He
LOMKHbI MbITATLCA KCMyaTMPOBaTb CKBAXKUHY 3a
npeaenaMmmy ee NPOEKTHbLIX BO3MOXHOCTEMN.

*  VHuBepcanbHOCTb KOHCTPYKLMK. CO BpeMeHeM
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the well can produce gas to depletion. For design, this is
similar to a continuous single string well.

B Gas-Lift Design

There are two primary components to gas-lift design: (a)

mandrel spacing and (b) gas-lift valve port sizing and the

associated determination of the correct nitrogen pressure
internal to the bel-lows of the valve to provide the correct

closing pressure. If an orifice valve is used at the point of
injection, the valve can not close.

1. Mandrel spacing

Gas-lift mandrels (Figure 5 is a schematic of a typical
mandrel with a gas-lift valve installed in the side pocket)
are placed in various depths in the tubing. They are
spaced to allow the well to unload liquid from the
casing/tubing annulus and “work down” to the operating
gas-lift depth. Typical mandrel spacing is shown in
Figure 6.

PucyHok 5
lasnudTHaA onpaBka ¢ 60KOBbIM KapMaHOM
Figure 5
Side-Pocket Gas-Lift Mandrel

Mandrel
OnpaBka

Latch
3alenka

Gas Lift Valve

or other Side Pocket
Equipment

[as3nudpTHLIN KNanax

unu apyroe o6opyaoBaHue ¢
6OKOBbLIM KapMaHoM

There are several excellent gas-lift design programs;

the details won'’t be repeated here. Some are listed in

the Industry Support section of this paper. There is a
recommended design philosophy for mandrel spacing; not
all programs honor all of these recommendations.



PucyHok 6

PacctaHoBKa ra3nugTHbIX OnpaBoK

Figure 6
Gas-Lift Mandrel Spacing

MCMbITaHWe ANA onpeaenelns

Kpusana gaBneHuaKo
paboumnx xapakTepucTuK :

KpuBble faBneHua

[poeKTHbI pasrpysKu:
MPOUIIbNG :
e q)HKT Koa;bcbmumeHT

-— 3anaca NMPOYHOCTM
Ha yxo.u. 3a60A oT

BepTVIKaJ'II/I
: § Mepenagbl
/ 8 / pasrpy3ku
[poekTHOE : "'
paccTofAHue
Mexay
onpaskamun : MMHmmaanoe
: paccToAHve

Unloading PC’s

Kick-Off
Safety
Factor

: Unloading

/ Gradients

Design /

Mandrel 7
Spacing

EMinimum
N / Spacing
_\‘\\\

N3MEHAETCA BCE: AaBMeHNE KONNEKTOpa, noKasarenu
NPUTOKA, CBOMCTBA U KOSULIMEHTBI XXNOKOCTEMN,
OaBneHne B CUCTEME, a TakXXe MeroLMncA 4ebuT rasa.
B KOHCTpYKUMM CUCTEMbI LOMKHbBI NpeaycMaTpusaTbcA
N3MEHeHMA B YKa3aHHbIX NapameTpax.

e KoHCTpyKumA fomkHa bbiTb paccymMTaHa Ha

noabeM rasa ¢ HambosbLUeNn BOSMOXHOMN ry6OuHbI, C
Y4ETOM BCEX CYLLUECTBYIOLMX OrPaHNYEeHW, BKIoYan
UMetoLLeecA AaBneHune rasa, rnybuHy CTBoMa CKBaXKMHbI,
OorpaHMyeHnA NapameTpoB CTBONA, Yrof OTKIIOHEHMWA
CTBOMa OT BepTuKanu, n T.4. OTaenbHble NHXXEHepbI
CTPEeMATCA COKPaTUTb M3AEPXKUN Ha OnpaBKu, pa3meLlan
NX KaK MOXHO pexke. 13-3a 3Toro MoryT BOSHUKHYTb
TPYQHOCTW NpuY pasrpy3ke CKBaXKMHbI HA HEO6X0AUMYHO
pabouyto rnybuHy. B 3Tom cMbicne nydiie owmbuTbeA

B CTOPOHY YBENNYeHMA KonnyecTea onpasBok. Ecnu
onpaBka B cuny hakKTUYecKmX yCnoBuin razanudra npu
aKcnyataumm He noTpebyeTcA, ee MOXXHO NPOMYyCTUTD,
OCTaBUWB B KapmaHe 3arnyLuky.

i KOHCprKLlI/IH [OMmKHa bbITb paccynTaHa Ha
aKcnyatauuio B YCTOI;NI/IBOM pexuve, MUHUMU3auuio
HecTabunbHOCTN NOTOKA U MHOrOTOYEYHOro HarHeTaHuA.

i KOHCprKLlI/lFI [OMmKHa bbITb paccynTaHa Ha
onTuMalibHble NapamMeTpbl HarHeTaHunA/[obbIYN.

2. MNapameTpbl ra3nudTHOro KrianaHa v nopta unu
oTBepcTUA anadparmbl

Ha rasnuTHbIe onpaBku ycTaHaBnMBaloTCA
ra3nupTHeIe KnanaHbl 1 anadparmel. Ha pucyHke 7
[aeTcA cxemaTnyeckoe n3obpaxxeHne ctaH4apTHOro
ra3nugpTHoro knanaHa. B oTHoweHnn Boibopa
Tunopasmepa rasnMTHbIX KNnanaHoB CyLlecTByeT
HECKONbKO PeKOMEHAYeMbIX Npasus.

e Design to be consistent with operations. Often

design is performed before a well is placed on gas-lift,

by engineers not familiar with field operations. Designers
should be familiar with the issues and constraints faced by
Operators so they don’t design a system that can not be
operated properly.

e Operate in a way consistent with design. A good
design will allow some operating flexi-bility, but the
Operators must be aware of constraints and not try to
operate a well outside its design envelope.

e Design for flexibility. Everything can (probably will)
change with time including: reservoir pressure, inflow
performance, fluid properties and ratios, system pressure,
and available rate of gas. The design must accommodate
changes in these parameters.

e Design for deepest possible lift given all existing
limitations/constraints, including avail-able gas pressure,
wellbore depth, hole limitations, wellbore deviation, etc.
Some Engineers try to reduce the cost of mandrels by
spacing them as widely as possible. This may prevent
being able to unload (work down) to the desired operating
depth. It is preferable to err on the side of installing too
many mandrels. If one isn’'t needed when the well actually
goes on gas-lift, it can be skipped by leaving a dummy in
the pocket.

e Design for stable operation to minimize heading and
eliminate multi-pointing.

e Design for optimum injection/production.

2. Gas-lift valve and port or orifice sizing
Gas-lift valves and orifices are installed in gas-lift
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B pamkax 605blUMHCTBA NporpamMmM NPOeKTUPOBaHNA
ra3nMOTHLIX KOMOHH BbIMOMHATCA pacyeTbl KranaHoB
1 paccTaHOBKM onpaBok. ONATb-TakW, He BO BCEX
nporpaMmMax Bce NepeyncrieHHble HUXXe peKoMeHaaumm
BbIMOMHAKOTCA.

e CywecTByIOT ra3nndTHbIE KranaHbl TPEX OCHOBHbIX
onameTpos: 5/8 gronma, 1,0 aronm, u 1,5 gonma.
PekomeHaytoTcA knanaHbl gnameTtpom 1,5 aronma:

OHM MOryT paboTaTb ¢ 60MbWNMM 06beMaMK rasa n
ABNAIOTCA 60nee N3HOCOCTONKUMM.

e CyLlecTBYIOT ra3nMdTHbIE KanaHbl HECKONbKNX
B1AoB. Hanbonee 06bI4HbIMM ABNAIOTCA ra3nnTHbIE
KnanaHbl, ynpaBnAaemMble 4aBIEHNEM HarHeTaemoro

rasa (IPO) un knanaHbl, ynpasnAaemble AaBleHNEM
nobbiBaemoro rasa (PPO). PekomeHayeTcA NpUMEHATb
knanaHbl IPO, Tak Kak oHu 6onee NpocTbie 1 UX yoobHee
NPOEKTMpPOBaTb 1 3KkcnnyaTuposaTb. KnanaHsl PPO
WHOOA MPYMEHAIOTCA B CKBaXXMHAX C ABYXPALHOM
NOABECKOWN.

e [locne nopTta rasnudTHbIX knanaHos IPO cnepyet
yCcTaHaBnmBathb wryuepa. LUTyuep nomoraeT yoep>xvearb
LUTOK KnarnaHa B OTKPbITOM COCTOAHWUM, YTOObI OH He
Cy>KasncA nu3-3a ApoCccenvMpoBaHnA Mo Mepe CHKEHUA
nasnenuna nobeiun (B HKT) Bo Bpema pasrpy3kn. OH
Tak>xe NoMoraeT NPefoTBPaTUTL NOBPEXAEHME KianaHa
BCNEACTBUE 3p03uM LUITOKA U ceana KnanaHa.

e Ha 3apgaHHon paboyen rmybuHe ycTaHaBnvMBaeTcA
avadpparma. OHa Bcerga oTKpbITa 1 MOXET

nepenaeartb NPOEKTHbIN AebUT ra3a 6e3 3akpbITUA
ApOCCeNMpoBaHNEM, Kak 1 KnanaH. TunmyHaaA owmbka —
yCTaHOBKa CITULLKOM 60MbLLIOr0 OTBEPCTUA avadpparmbl.
Pasmep gomkeH 6bITb paccunTaH Ha npegnonaraemblii
pacxod HarHeTaHuA rasa. BapnaHTom, anbTepHaTUBHbIM
0b6bl4HOM anadparme “c HECKOLLEHHbIMN KPOMKaMM';
ABnAeTcA guadparma “conno BeHTypu! OHa gocTuraet
KPUTUYECKOro pacxoa Koraa AaBfieHNe HUXKE MO NOTOKY
CTaHOBUTCA HMXXE 3HAYEHWA, PaBHOro NpuMepHo 92% oT
AaBfeHuA BbIWe Mo NOTOKY; 3TUM JgocTuraeTcA bonee
NMOCTOAHHbIN pacxos.

e Kak TONbKO HarHeTaemblii ras npekpawlaeT
MocTynaTb Ha KnanaH, BbllleyKasdaHHbIA KanaH AomkeH
3aKpbITbcA. [laBneHne 3aKpbiTUA PaBHO AaBJIEHNIO

B 3a4aloLLen Kamepe perynmpyeMoro Knanaxa,
YMHOXEHHOMY Ha nowab MeMbpaHHOM KOPOOKM.

dkcnnyarauua, aBTomaTu3auma, aHanus,

NOUCK U YyCTPaHEeHUe HencnpaBHOCTEN
HekoTopble koMnaHum ynpasnAT ra3nnTHeIMA
CUCTEMaMM U CKBaXKMHaMU BPYYHYLO. [a3nndTHbIE
CMCTEMbI NOABEPKEHBI MHOXECTBY M3MEHEHWUI U
HEeMCNpPaBHOCTEN, TakK YTO yNpaBfieHNne UMM BPYUHYIO
Bcerga ganeko He naeasnbHo. BpydHyto He yoaeTcA
HaCTPOUTb CUCTEMY C YHETOM BCEX NBMEHEHUI 1
onepaTMBHO BbIABUTbL U UCNPaBUTb HEMONaaku, Tak
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mandrels. Figure 7 is a schematic of a typical gas-lift
valve. There are several recommended practices for
selecting and sizing gas-lift valves.

PucyHok 7
Cxema ra3nudT HOro KnanaHa
Figure 7
Gas-Lift Valve Schematic

ANNULUS
3ATPYB

TURNING
HKT
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O6Tekarens
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Memb6paHHas kopobka

Pl (opening force)
Pi (cunaoTkpbITHA)

SEAT (PORT)
CEQANO (TIOPT)

Check Valve
O6paTHbI knanaH

Produced Fluid
[o6biBaembilii chnons,

PI = Injection Pressure
Pi = naBneHne HarHeTaHuA

Most of the gas-lift design programs perform valve
calculations along with mandrel spacing. As before,
not all of the programs honor all of the following
recommendations.

e There are three primary gas-lift valve sizes: 5/8-inch,
1.0-inch, and 1.5-inch. 1.5-inch valves are recommended,;
they can handle more gas and are more rugged.

e There are several types of gas-lift valves. The most
common are injection pressure op-erated (IPO) and
production pressure operated (PPO). IPO valves are
recommended; they are simpler and easier to design and
operate. PPO valves are sometimes used in dual wells.

e Chokes should be installed downstream of the port
in IPO gas-lift valves. The choke helps hold the valve
stem open so it will not “throttle” closed as the production
(tubing) pressure decreases during unloading. It also
helps prevent valve damage due to erosion of the valve
stem and seat.

e An orifice should be installed at the desired operating
depth. It is always open and can transmit the design

gas rate without throttling closed like a valve. A common
mistake is to install a too-large orifice. The size should

be designed for the intended gas injection rate. An



4TObbI yCNeTb n3bexarb 3Ha4YMTENbHbIX CO0EB, NOTEPb
HarHeTaemoro rasa u NpoayKUuu.

Bce 6onbluee KONMMYECTBO KOMMAHWI NPUMEHAIOT
aBTOMaTN3NPOBaHHbIN ra3nMdT. BOoT HekoTOpbIE U3 ero
OT/IMYNTESNBbHBIX YEpT:

1. KoHTponb
® HenpepbIBHLIA MOHUTOPWHT CUCTEM Y CKBAX>KMH.

e CwurHanusauma Henonagok npn nx BblABTIEHUN.

e C60p nHhopmaumn ana BelACHEHUA NPUYNH
cpabaTbiBaHMA YCTPONCTB CUrHaNM3aumm Henonaaok.

e C60op nHhopmMaummn 0 rMaPOANHAMNYECKINX
UCMbITAHWAX ANA UCMOMIb30BaHWA NpY ONPeaeneHnn

nokasaresieil BXOOHOIO 1 BbIXOAHOMO NMOTOKA CKBaXKUHBI.

2. PerynupoBaHue
e PerynvpoBaHue pacxoga npu HarHeTaHum o
TpebyembiX 3HAYEHWNA.

e [oacTpoiika pacxoda npy HarHeTaHUM B npouecce
M3MEHEHA NnoaaYm B CUCTEME B LIEMOM, C LIeMNbHo
noafepXkaHvA Noaaym rasa B CUCTEMy Ha HEOBXOANMOM

YpPOBHE; nogaep>XxaHue yCTOI7I‘-II/IBOFO AaBJieHnA B cUCTeme.

®  BbiNonHEHnEe 0CO6bIX PEryIMPYIOWNX MEPONPUATUNA,
Hanpumep, NpW NCNbITaHNM CKBaXKUH UM NPOBEAEHUN
3amMepoB AaBneHnA.

alternative to a conventional “square edged” orifice is a
“venturi nozzle” orifice. It reaches critical flow when the
downstream pressure is below about 92% of the up-
stream pressure; it provides more consistent flow rate.

e Once a valve is uncovered with injection gas, the
valve above must close. The closing pressure is the dome
pressure times the area of the bellows.

Operation, Automation, Analysis,

Troubleshooting, Optimization
Some companies operate gas-lift systems and wells
manually. Many things can change or go wrong with
gas-lift, so manual operations are always less than ideal.
One can never manually adjust to changes or detect and
correct problems quickly enough to prevent significant
upsets, wasting of injection gas, and production losses.

More and more companies use gas-lift automaton.
Some of the features include:

1. Surveillance
e Monitor systems and wells on a continuous basis.

e Detect alarms when they occur.

e (Collect information to discover the causes of alarm
conditions.

e Collect well test information for use in determining well

i inflow and outflow performance.
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3.AHanus

¢ BblABMeHVe HelTaTHbIX PEXMMOB PaboThl,
TaKUX KaK HEMOCTOAHHbIV NMOTOK (3HAYUTENbHbIE
konebaHnA JaBneHnA Npu HarHeTaHun unu gobblye),
3arngpayvsaHue, Npoca4mBaHve (HarHeTaHve Yyepes
YCTaHOBJIEHHbIE Ha HE6ONbLLIOW rNybuHe KnanaHol

nnu mMecTa yTedek). Ha pucyHke 8 nokasaH npumep
HEMOCTOAHHOO NOTOKaA.

e Onpegenexve paboTaroLwero ra3nMd)THOrO KnanaHa
(knanaHoB) B Cry4anAx Koraa CKBaxkunHa paboTtaet ¢
rny6yHbl, OTAIMYHOM OT 3a4aHHON rybuHbl rasnudTa.
Ha pucyHke 9 nokasaHo onpegeneHue paboTaroLero
rasnugTHOro KnanaHa.

PucyHok 8
Koneb6aHuAa Me>XKOJIOHHOro AaBJieHUA

Figure 8
Casing Pressure Heading

A Well: LKU-E14T Gas—Lift Pertormance
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4. Mouck n ycTpaHeHUe HeucrnpaBHOCTEN

e YcTaHOBNEHWe NpUYMHbI HEMOCTOAHHOIO NOTOKA:
HanpuMep, HeYCTONYMBOE AaBfeHue Ha yCTbe,
HeypaBHOBELLIEHHAA CKOPOCTL 3aKayku rasa, 3aboliHble
NopTbI MK Anadparmbl HEBEPHOIO pasmepa, U T. 4.

e OnpegeneHne NpUYNHbLI HENPaBUTBHOW MMY6UHBI
rasnudta: Hanpumep, HeBEPHOE AaBfieHne npu
HarHeTaHUW, BbICOKOE 0bpaTHOe NNacToBoe AaBfiEHME,
HerepmMeTU4HOCTb KnanaHos unn HKT.

e OnpegeneHne COOTHOLWEHNA 3abONHOro AaBneHuA
hoHTaHupoBaHuA ¢ aebutom (IPR) u yctaHoBneHue
HanM4unA N3MEHEHUIA B 3TOM napaMeTpe BO BPEMEHM.
Ha pucyHke 10 npeacTtasneHa Kpusas IPR.

e BbliABNeHMe MexaHN4eCKnx I'IOBpG)K,U,GHI/IVI, TakKunx

Kak HerepMeTu4Hble KnanaHbl, HerepMmeTu4HaA onpaBka,
otBepctue B HKT, u T. a.

2.Control
e Control injection rates to desired values.

e Adjust injection rates when total system supply
changes, to keep the system supply and demand in
balance; to keep system pressure stable.

e Perform special control, for example when testing
wells or running pressure surveys.

3.Analysis

e Detect abnormal behavior, such as heading
(significant injection and/or production pres-sure
fluctuations), freezing (hydrate formation), blowing around

(injection through shallow valves or leaks). Figure 8 is an
example of heading.

e Determine the operating gas-lift valve(s) if the well is
not operating from the desired depth of lift. Figure 9 shows
determination of the operating gas-lift valve.

PucyHok 9
OnpepgeneHue pabo4ero ra3nugTHOro KianaHa

Figure 9
Determine Operating Gas-Lift Valve
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* Determine the flowing bottom-hole pressure using
pressure profile analysis.

4. Troubleshooting
e Determine the cause of heading: for example,

unstable surface pressure, unbalanced gas injection, mis-
sized downhole ports or orifices, etc.

e Determine the cause of incorrect lift depth: for
example, incorrect injection pressure, high production
backpressure, leaking valves or tubing.

¢ Determine the well’s inflow performance relationship
(IPR) and if it has changed over time. Figure 10 is an IPR curve.

¢ Determine mechanical damage such as a leaking
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5. OnTumusaumA

e [lpu ynpaBneHun BpyYHyIO oneparopbl 4acTo
cTpemAaTca (Mpy HaMyYmMm n3bbITOYHBIX 06 HEMOB rasa)
3aKayMBaTb C/MLLKOM MHOTO ra3a, mmbo 3akaumsaroT
€ro CNMWKOM Masio (npu HexBaTke 06bEMOB rasa).

Ha pucyHke 11 npmBognTCA rpadimk, OTpaxKaroLwmm
nokasarenun aoheKTUBHOCTU ra3nndta, onTUMasIbHbIN
pacxopg npv HarHeTaHMM, MakCUMasibHbIN pacxos, B
Cny4ae npesbleHNA KOTOporo paboTa CTaHOBUTCA
SKOHOMUYECKM HEI(D(EKTUBHON, & TAKXKE MUHUMASTBHbIN
pacxog, H1Xe KOTOPOro CKBaXkmHa MOXET HavaTb
paboTaTb HeyCTON4MNBO.

e Llenbio onTuMm3aumn ABnAeTcA nogobpatsb AnA
CKBaXXWHbl BEIMYMHY pacxona Npu HarHeTaHuu, 6MsKyto
K ONMTUMaJIbHOWN.

e Ecnm obwana nogaya rasa CrMLLIKOM BeNuKa nnm
CMULLKOM Mana, HeobXo0AUMO OTPEryNUPOBaTh 3HAYEHMA
pacxoaa npu HarHeTaHun Tak, 4yTObbI B CUCTEME

noanaep>xxmeanocb paBHoBecune OaBlieHUA.

PucyHok 10

5. Optimization

* In manual operation there is a tendency to over inject
if too much gas is available and under inject if there is a
shortage. Figure 11 shows a gas-lift performance curve,
the optimum injection rate, the maximum rate beyond
which operating is inefficient, and the minimum rate below
which the well may be unstable.

e The goal of optimization is to keep the well close to
the optimum injection rate.

e [f the total gas supply is too large or small, injection
rates must be adjusted to keep the system pressure in
balance.

CooTHoleHue 3aborHOro gaBrneHus ¢

peobutom SBHP

Figure10
Inflow Performance Relationship
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PucyHok 11
Kpusaa acpcpekTBHOCTU rasnudra

Figureid
Gas-Lift Performance Curve
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B OTtpacneBoe ob6ecne4yeHue

Ona raznudpta umeeTtcA 06WIMPHOE oTpacnesoe
obecneyeHune. Bce nepedncneHHble HUXe OOKYMEHTbI U

nporpamMmmbl HanucaHbl Ha aHITINACKOM A3bIKe.

[oKymMeHT unu uctoyHuk | HassaHue wnu onucaHue

Document or Source

Title or Descrip-tion

. M Industry Support
i There is strong industry support for gas-lift. All of the

CocTtofAHue
Status

Copep)xaHue
Coverage

documents and programs listed below are in English.

MpumeyaHua
Coverage

MexxayHapoaHaa OpraHu3auua no CtaHpgaptusauum (ISO)
International Standards Organization (ISO)
MexayHapopHaa Opranusauma no CtaHgaptusaumm (ISO) paspabaTtbiBaeT MeXAyHapOoaHble CTaHAAPTbI AN1A MHOTUX BUAOB 060pyAOBaHMA.
HacToAwme YeTbipe cTaHAapTa paspaboTaHbl (M MPOAOIKaIOT pa3pabaTbiBaTbCA) cneuvansHo AnA rasnudta. OTa paboTa BbINOMHAETCA Ha
[06pOBOMbHBLIX HAYanax paboTHMKamMy OTpacnu, NPeacTaBUTENAMN PasnNYHbIX KOMMNaHMIA-0NepaTopoB, CEPBUCHBLIX KOMMAHWIA 1 KOMMaHUi no
MaTepuasnbHO-TEXHUHECKOMY 06ecneHeHNio, KOMMNaHWA-KOHCYIbTAHTOB U MPOYMX.
The International Standard Organization (ISO) develops international standards for many types of equipment. These four standards have been (are
being) developed specifically for gas-lit. The work is performed by a group if industry volun-teers representing Operating Companies, Service/Supply
Companies, Consultants, and others.
1ISO 17078-1 OnpaBku ¢ 60KOBbIM Ony6nukosaHo ISO Bbli6op, ncnbitaHuA PexkomeHayeTca, 4TOObI
KapMaHoM Published by ISO OnA yTBepXaeHuA npu 3aKynkax Bcex
Side-Pocket Man-drels KOHCTPYKLIMK, a Takxe onpaBoK ¢ 60KOBbIM
ucnbiTaHe u3genuin Ha KapMaHOM yKasbiBanca
paboTocnocobHOCTL B cTaHgapt I1ISO 17078-1.
OTHOLLEHWMN ONpPaBoOK C Recommend that
60KOBbIM KapMaHOM. purchases of all side-
Selection, design validation | pocket mandrels specify
testing, and product 1ISO 17078-1.
functional testing of side-
pocket mandrels.
ISO 17078-2 YcTpoictea BbinonHeH aHanu3 Ha Bbli6op, ncnbitaHuA PexkomeHayeTca, 4TOObI
perynupoBaHuA pacxoga | MeXAyHapoAHOM YpOBHE. LANA yTBEp>XAEHWA nocne nyénukauumn 1ISO
ONA onpaBoK ¢ 6OKOBbIM MaTepuan noaroToBneH K KOHCTPYKLIMK, a Takxe 17078-2 npwu 3aKynkax
KapmaHoM nybnmkauuu. ucnblTaHe u3genuin Ha BCEX rasnmpTHbIX
Flow Control Devices for International review has paboToCnocobHOCTL B KnanaHoB yKa3blBasicaA
Side-Pocket Man-drels been completed. Ready for | OTHOLWEHWUM ra3NMdTHBIX COOTBETCTBYOLLMIA
publication. KnanaHos. ctaHpapt ISO.
Selection, design validation Recommend that
testing, and product purchases of all gas-lift
functional testing of gas-lift | valves specify ISO 17078-2
valves. when it is published.
ISO 17078-3 3aulenku n oTHocALmecA AHanus Ha Bbli6op, ncnbitaHuA PekomeHayeTca, 4TobbI
K HAM MHCTPYMEHTbI AnA MeXAyHapoAHOM ypoBHE ANA yTBEPXAEeHVA nocne nyénukaumm ISO
onpaBoK ¢ HOKOBbIM B CTaaun 3aBepLUeHuA. KOHCTPYKLMK, a Takxe 17078-3 npwu 3aKynkax
KapMaHoMm International review is UcnbiTaHVe U3genun Ha BCEX MHCTPYMEHTOB
Latches and Related Tools nearly complete. paboToCcnocobHOCTL B OJ1A crycka 1 nogbema,
for Side-Pocket Mandrels OTHOLLEHUN MHCTPYMEHTOB WHCTPYMEHTOB
[ONA CrycKa 1 noabema, ANA YyCTaHOBKM
WHCTPYMEHTOB ANnA rasnMpTHbIX KnanaHos
YCTaHOBKMW ra3nngTHbIX 1 3aLLenoK yKasblBasnca
KnanaHoB 1 3aLLenoK. COOTBETCTBYIOLLUMIA
Selection, design ctanpapt ISO.
validation testing, and Recommend that
product functional testing purchases of all run-ning
of running tools, pulling tools, pulling tools, kick-
tools, kick-over tools, and over tools, and latches
latches. specify ISO 17078-3 when
it is published.
ISO 17078-4 3allenku n oTHocALmecA AHanus Ha Bbibop, ncnbitaHmA PexkomeHayeTca, 4TobbI
K HAM MHCTPYMEHTbI AnA MeXAyHapOAHOM ypoBHE ANA yTBePXAeHWA nocne nyénukaumm 1ISO
onpaBoK ¢ 6HOKOBbIM B CTaAuy 3aBepLUeHuA. KOHCTPYKLMK, a Takxe 17078-4 npwu 3aKynkax
KapMaHoMm International review is ucnblTaHve U3genvin Ha BCEX NMHCTPYMEHTOB
Practices for Side-Pocket starting. paboTocnocobHOCTL B AnA cnycka n nogbema,
Mandrels and Related OTHOLLEHUN MHCTPYMEHTOB VHCTPYMEHTOB
Equipment ANA cnycka un noabema, ANA YyCTaHOBKU
WHCTPYMEHTOB AnA rasnMpTHbIX KnanaHos
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[IOKYMEHT Ui UCTOYHUK | Ha3BaHue unu onucaHue

Document or Source

Title or Descrip-tion

CocToAHue
Status

CopepxxaHue
Coverage

MpumeyaHuna
Coverage

ISO 17078-4

YCTaHOBKW ra3nupTHbIX
KnanaHoB 1 3alLenokK.
Various recom-mended

practices dealing with
side-pocket mandrels,
gas-lift valves, and related
equipment.

AmepukaHckumn HedpraHoun UHcTuTyT (API)
American Petroleum Institute (API)

1 3aLerok ykasblBasca
COOTBETCTBYHOLUUIA
ctaHpapt ISO.
Recommend that these
recommended practices be
followed when ISO 17078-
4 is published.

AmepukaHckuin HedptaHon NHcTutyT (API) paspabaTbiBaeT TEXHUHECKME YCIIOBMA U PEKOMEHAYEMbIE NpaBuia B OTHOLIEHUM MHOTUX BUAOB
obopynoBaHuAa. HacToAwme BoceMb AOKYMEHTOB pa3paboTaHbl (Mnn paspabarbiBatoTcaA) cneunanbHo AnAa rasnudta. 3ta paboTa BbINoNHAETCA
Ha [06POBOSbHBLIX HAYanax paboTHUKamMy oTpacnu, NpeacTaBUTENAMN PasfiMiHbIX KOMNaHUIA-0NepaTopoB, CEPBMCHbBIX KOMMAHWA 1 KOMMaHWiA
no matepuasibHO-TEXHNYECKOMY o6ecnequvno, KOMnaHMﬁ-KOHCyanaHTOB N NPO4UnX. PaCCManI/IBaIOTCFl AOOonoNnHUTEeNbHble pekoMeHayeMble

npasuna.

The American Petroleum Institute (API) develops specifications and recommended practices for many types of equip-ment. These eight documents have
been (are being) developed specifically for gas-lit. The work is performed by a group if industry volunteers representing Operating Companies, Service/
Supply Companies, Consultants, and others. Additional recommended practices are being considered.

API 11V1

TexHuyeckue ycnosuma
Ha rasnudTHoe
obopynoBaHue.

Specification for Gas-Lift
Equipment

MoxHo nony4untb y API.
BynyT 3ameHeHbl Ha
ctaHaapThl ISO 17078-1 1
17078-2.

Can be obtained from API.
Will be super-seded by ISO
17078-1 and 17078-2.

TexHnyeckue ycrnosuA
Ha onpaBku ¢ H0KOBbLIM
KapMaHoM 1 ra3nudpTHbIe
Knanabl.
Specifications for side-
pocket mandrels and gas-
lift valves.

Monb3oBaTbcA HACTOALUMM
[OKYMEHTOM BMMOTb
[0 onybnmkosaHuA
ctaHgapTos ISO 17078-1
n 17078-2.

Use this document until
both ISO 17078-1 and
17078-2 are available.

’ HANOVER

A New Dawn of Energy Solutions

A new company with the combined strengths and rich Industry experience of Hanover and
Universal Compression, Exterran s focused on delivering Total Solutions for your oll and gas
production and processing facilities in every major hydrocarbon region around the globe.

With operations in more than 30 countries worldwide, Exterran offers our customers a world
af energy solutlons through a comprehensive products and services portfolio that includes:

Find oul more at www.exterran.com

Compression Technology, Gas Treatment, Production Equipment, Power Generation,
Critical Process Equipment, and Aftermarket Services.




nOKyMeHT WU UCTOYHUK

Document or Source

HasBaHue unu onucaHme
Title or Descrip-tion

CocTtofAHue
Status

CopeprxaHue
Coverage

MpumeyaHua
Coverage

API PR 11V2

VcnbiTanve rasnudTHOro
Knanaxa gna
YCTaHOBNEHWA ero
pabounx nokasarenemn
Gas-Lift Valve Per-
formance Testing

Mo>xHo nonyuuntb y API.
ByaoyT 3ameHeHb! Ha
ctaHgapTbl ISO 17078-2.
Can be obtained from API.
Will be super-seded by ISO

17078-2.

MopAapok npoBeneHuns
UCMbITAHWA U
MoAenupoBaHua Ana
yCTaHOBMEHMA paboymx
nokasarenen rasnuTHbIX
knanaHoB. OCHOBbI
0oTpacneBbIX Npasui Nno
OTKPbITUIO, 3aKPbITHIO 1
MOZENMpoBaHNIo paboymx
nokasaresien pacxoga
ra3nudTHbIX KnanaHos.
Procedures for per-
formance testing and
modeling gas-lift valves.
Basis for industry
opening, closing, and flow
performance models of
gas-lift valves.

Monb3oBaTbecA HACTOALMM
AOKYMEHTOM BMNJIOTb
[o onybnmkoBaHuA
cTaHgapToB 17078-2.

Use this document until
17078-2 is avail-able.

API RP 11V5

PekomeHayemble npasuna
no aKcnnyaTauum,
TExo6Cny>XKMBaHuo,
Haas3opy v NoUCKy
1 YCTpaHEeHUo
HeucnpaBHOCTEN B
rasnmTHbIX yCTaHOBKax
Recommended Prac-
tices for Operation,
Maintenance, Surveil-
lance, and Trouble-shooting
of Gas-Lift Installations

Mo>kHO nonyynTb y
API. PaspaboTaHbl
KPYMHble U3MEHEHWA,
KOTOpble AOMKHbI
6bITb ONY6NIMKOBaHbI B
6nvxaviuem byayLiem.
Can be obtained from
API. A major update has
been developed and will
be published in the near
future.

PekomeHayemble npasuna
o aKcnnyaTawumu,
TEX06CNy>KMBaHMIO,
MOHUTOPWHTY, MOUCKY
1 yCTpaHeHuto
HencnpaBHOCTEN B
rasnMTHbIX CKBaXKMHAX.
Recommended prac-tices
for operating, maintaining,
monitor-ing, and
troubleshoot-ing problems
with gas-lift wells.

Mcnonb3oBatb HacToALWMIA
OOKYMEHT B KayecTBe
COCTaBHOM YacTn
nporpammMbl 06y4eHnA no
rasnuaTy.

Use this document as
part of a gas-lift train-ing
program.

API RP 11V6

PekomeHnayemble npasuna
NPOEKTUPOBaHWA
YcTaHOBOK HENpepPbIBHOIO
rasnudpta ¢ NpMMeHeHNeMm
KnanaHoB, yrnpasnAembIxX
[OaBMNeHNeM HarHeTaemoro
rasa
Recommended Prac-tice
for Design of Continuous
Flow Gas-Lift Installations
Using Injection Pres-sure
Operated Valves

MoxkHo nony4unTb y API.
Can be obtained from API.

PekomeHayemble npasuna
NPOEeKTMpoBaHNA
CKBaXXVIH HenpepbIBHOMO
rasnudpta ¢ O4HOPAJHON
KOMOHHOW C KnanaHamm
IPO. ConepxxaT npumepbl
NPOEKTUPOBaHWA.
Recommended prac-tices
for designing continuous
single string gas-lift wells
with IPO valves. Contains
design ex-amples.

Vcnonb3oBaTb HacTOALLMIA
[OKYMEHT B Ka4ecTBe
COCTaBHOI YacTu
nporpammMbl 06y4eHnA no
rasnudry.

Use this document as
part of a gas-lift train-ing
program.

APIRP 11V7

PekomeHayeMble npasuna
MO PEMOHTY, UCMbITAHUAM
1 YCTaHOBKeE rasnundTHbIX
KnanaHos
Recommended Prac-tice
for Repair, Test-ing, and
Setting Gas-Lift Valves

MoxHo nonyuntb y API.
BynyT 3ameHeHbl Ha
ctaHpapt ISO 17078-4.
Can be obtained from API.
Will be super-seded by ISO
17078-4.

PekomeHayemble
npasuna paboTsbl
LIEHTPOB MO PEMOHTY U
yCTaHOBKe ra3nupTHOro
obopyaoBaHuA.
Recommended prac-tices
for gas-lift repair and set-up
shops.

Mcnonb3oBatb HacToALWMIA
[OKYMEHT B KayecTBe
COCTaBHOM YacTn
nporpammMbl 06y4eHnaA no
rasnuaTy.

Use this document as
part of a gas-lift train-ing
program.

APIRP 11V8

PexkomeHayemble npasuna
NPOEKTMPOBaHUA
rasnnTHbIX CUCTEM 1
NPOrHO3MPOBaHMA KX
pabounx nokasarenemn
Recommended Prac-tices
for Gas-Lift System Design
and Performance
Prediction

MoxHo nonyuntb y API.
Can be obtained from API.

PekomeHayemble npasuna
NPOeKTUPOBaHWA
rasnuTHBIX CUCTEM U
NPOrHO3MpoBaHUA X
pabounx nokasarenen.
Recommended prac-
tices for designing gas-lift
systems and predicting
their per-formance.

Mcnonb3oBatb HacToALWMIA
OOKYMEHT B KayecTBe
COCTaBHOM YacTn
nporpammMbl 06y4eHnsa no
rasnuaTy.

Use this document as
part of a gas-lift train-ing
program.

APIRP 11V9

PekomeHnpayemble npasuna
NPOEeKTMPOBaHUA,
aKCNnyaraumu,
rnoucka n ycTpaHeHus

[aHHbIA JOKYMEHT
paspabarbiBaeTcA 1 roToB
Ha 99%.

This document is being

PekomeHpayemble npasuna
NPOEeKTMPOBaHUA,
aKcnyaTaumm,

Vcnonb3oBaTb HacTOALMIA
OOKYMEHT B KayecTBe
COCTaBHOW YacTu
nporpammMbl 06y4YeHns no

MOHWUTOpPWHra,

72| ROGTEC




ﬂOKyMGHT WU UCTOYHUK

Document or Source

HassaHue unu onucaHue
Title or Descrip-tion

CocTtofHue
Status

Copep)xaHue
Coverage

MpumeyaHuna
Coverage

APIRP 11V9

HeucnpaBHOCTEN B
rasnMTHbIX CKBaXKMHaX C
OBYXPALHOW KOMOHHOM
Recommended Prac-tices
for Design, Op-eration, and
Trouble-shooting of Dual
Gas-Lift Wells

developed; it is 99%
complete.

noucka u yctpaHeHuns
HevcnpasBHOCTEN B

ras3nudTHbIX CKBaXKMHAX C

[OBYXPAAHON KONOHHOWA.
Recommended

prac-tices for designing,

operating, monitoring, and

troubleshooting dual gas-

lift well.

rasnuay.
Use this document as
part of a gas-lift training
program.

API RP 11V10

O6meH y4ebHbIMK maTepuanamv u uHgopmaumen no rasnudTy

YyebHble Kypcbl No ras3nudpTy paspabaTbiBaioTcA crneumanuavpoBaHHbIMU KoMnaHuAaMY Mo 06yHeHMio, CEPBUCHBIMY KOMMaHWAMY 1
KOMMaHUAMM Mo MaTepuarnbHO-TEXHUHECKOMY 06ECMEYEHMIO, KOMNaHUAMM-ONepaTopamm, a Takxe KOMMaHUAMU-KOHCYIbTaHTamu. HekoTopble
3 KYpCOB MNpeanaraloTcA WNPOKOiA Ny6nvKe, MHTepecytoLweinca Bonpocamm ra3anugTa, nmbo oTAenbHbIM KoMMaHWAM. HekoTopble Kypebl
NPenoCcTaBNATCA 3aKa3ukam KOMMNaHUu, @ HEKOTOPbIE NPeanaraloTCA TOMbKO WTATHLIM COTPYAHMKaM komnaHuu. OByyeHne u ob6MeH

Gas-lift training courses are developed by specialized Training Companies, Service/Supply Companies, Operating Com-panies, and Consultants. Some
courses are offered to the general gas-lit community or to individual companies. Some are offered to a company’s customers. Some are offered only to
internal company staff. Training and information sharing is also provided at annual international workshops.

PekomeHayemble npasuna
NPOEKTUPOBAHMUA U
JKCryaTaumm CKBaXkuH 1
CUCTEM C UCMONb30BaHNEM
KamepHoro
NepuoaNYeCcKoro
rasnudTa
Recommended Prac-tices
for Design and Operation
of Intermit-tent and
Chamber Gas-Lift Wells
and Systems

[aHHbI AOKYMEHT
paspabatbiBaeTcs;
NOAroTOBIEHA €ro
npegBapuTenbHasa BepcuA,
nybnvkauma Hame4veHa Ha
2008 roa.

This document is being
developed; it is fully drafted
and should be published
in 2008.

PekomeHayemble npasuna
NPOEKTUPOBaHWA,
aKcnnyaraumm,
MOHUTOPWHra,
nomncka n ycTpaHeHuA
HeucrnpaBHOCTEN
B CKBa>KMHax ¢
neproanyecKnm
rasnudTom.
Recommended
prac-tices for designing,
operating, monitoring, and
troubleshooting intermittent
gas-lift well.

Gas-Lift Training and Information Sharing

VIHCbOpMaLl,VIeVI TakK>Xe OCyLleCTBNAeTCA Ha exXerogHblx Me>xxayHapoaHbIX ceMuHapax.

Mcnonb3oBaTb HacToALMIA
[OKYMEHT B KayecTse
COCTaBHOWN YacTn
nporpammbl 06y4eHua no
rasnuaTy.

Use this document as
part of a gas-lift training
program.

Kypc komnaHumn OGCI
Petroskills
OGCI Petroskills

Kypc obyyeHuna no
rasnuaTy.
Gas-lift training course.

370 pencTeyOWMN
NATUAHEBHBIN KYPC N0
ras3nudpty. HepasHo
[IOMOJTHEH W pacLUVPEH.
This is an existing, five-day
gas-lift course. It has re-
cently been updated and
enhanced.

MpuHUMNbI ras3nnddTa,
obopynoBaHue,
€ro yCTPOWCTBO,
3KCMnyaTauma, Haa3op,
MOUCK 1 yCTpaHeHne
HencnpaBHOCTEN, a TaKxe
HOBblE pa3paboTKu.
Gas-lift principles,
equipment, design,
operation, surveil-lance,
troubleshoot-ing, and new
developments.

[aHHbIA Kypc
npeanaraeTcA B Ka4ecTse
“06LLenoCcTymnHOro” n
MOXeT 6bITb NepanoXeH
OTAESbHBIM KOMMaHUAM.
Mpenoaasatenu: [lokTop
xenmc v (James F.
Lea), Hopm XeriH (Norm
Hein), KneoH OyHxam
(Cleon Dunham) u gpyrue.
This course is offered as
a “public” course and can
be offered to individual
companies. Teachers are
Dr. James F. Lea, Norm
Hein, Cleon Dunham, and
others.

Kypcbl cepBUCHbIX
KOMMaHWUA U KOMMNaHu1
no marepuanbHoO-
TEXHUYECKOMY
obecne4yeHno
Service/Supply Company
Courses

Kypcbl no raznudty ¢
noApo6HbIM N3y4eHnem
o6opynoBaHUA U
nporpamm, BbinycKaembIx
CEepBUCHBIMU KOMMaHWAMM
1 KOMMaHUAMN
no MaTepuasnbHo-
TEXHNYECKOMY
obecneyeHnio.
Gas-lift training courses
focused on equipment or
pro-grams manufactured

CyLiecTByeT HECKOMbKO
KypcoB. Onu moryT
npeanaratbcA
3aKas34mKam CepBUCHbIX
KOMMaHWN 1 KOMNaHU
no maTepuarnbsHo-
TEXHUYECKOMY
obecneveHnio, Kak
6ecnnaTHo, Tak 1 3a
nnary.

Several courses ex-ist.
They may be offered free

3710 6onee
creunanu3npoBaHHbIe
KypCbl, NpeAHa3Ha4yeHHble
AnA rmyboKoro n3yyeHva
obopynoBaHua nnm
nporpamm, BbinycKaeMblx
CEPBUCHBIMM KOMMAHWAMMN
N KOMMNaHUAMU
no MaTepuanbHo-
TEXHNYECKOMY
obecrnieyeHmio.
These courses are less

Bonpocbl npepoctaBnexns
3TUX KYPCOB peLuatoTcs
3aKa34MKOM U CEPBUCHOW
KOMMNaHWen 1 KoMnaHven
no matepvasnbHO-
TEXHNYECKOMY
obecneveHunio.
Delivery of these courses
is arranged between the
Serv-ice/Supply Company
and the customer.
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by the Service/Supply
Company.

or for a fee to customers
of the Service/Supply
Companies.

general; they focus on the
equip-ment or programs
of the Service/Supply
Company.

Kypcbl KomnaHui-
onepaTopos
Operating Company
Courses

Kypcbl no rasnudpTy ¢
noApo6HbIM N3y4eHneM
BMAOB paboT n
noTpebHoOCTEN KOMMaHWUIA-
oneparopos.
Gas-lift training courses
focused on the operations
and needs of the Operat-
ing Company.

HekoTopble KomMnaHumn-
oneparopbl paspabotanu
COBCTBEHHbIE KYpCbl.
OcrTasnbHble Nonb3yTCA
KOMMEPYECKMMU Kypcamu.
A few Operating
Companies have
developed their own
courses. Others use
commercial courses.

CopepxxaHue MOXeT bbITb
pa3sHbIM, B 3aBUCUMOCTM
OT noTpebHocTEw
KOHKPETHOW KoMMaHWu-
onepartopa.
Coverage varies depending
on the needs of the
Operating Company.

O6bI4HO Takune Kypchbl
npepocTaBnAlTCA
TONbKO KOMMNaHUm-
oneparopy. NHoraa

Ha HKX paspeLuaeTcA

npucyTCTBOBATH
MOCTOPOHHUM.
Normally these courses
are only available to the
Op-erating Company.
Occasionally they permit
others to at-tend.

Kypcbl KomnaHui-
KOHCYJIbTaHTOB
Consultants Courses

Kypcbl o rasnuadTy,
paspaboTaHHble
KOMMaHUAMU-
KOHCYyNnbTaHTaMu,
HauerneHHble Ha
yoOBfIeTBOPEHue
notpebHocTemn
KOHKPETHbIX 32Ka34MKOB.
Gas-lift courses de-veloped
by Consult-ants to meet
the needs of specific
customers.

CyLuecTByeT HECKOMbKO
KypcoB. OBbI4HO OHM
paspabarbiBaioTcA
Mo 3aKasy KomnaHum-
oneparopa.

A few courses exist.
Normally, these are
developed on request by
an Operating Company.

CopnepxaHue KypcoB
06bI4YHO onpeaenAeTcA
noTpebHOCTAMM
3aKasyuka.
Normally, coverage will
depend on the needs of
the cus-tomer.

Takue Kypcbl MOryT
CTPOUTBLCA C PacyeToOM
Ha ocobble NOTPe6bHOCTU
3aKas4uka, OHu
npeanaratoTcaA no
Mepe HeobxoaMMoCTn
1 NpoBOAATCA TaMm, rae
yOO6HO 3aKasumKy.
These courses can be
tailored to the specific
needs of the customer;
they can be offered when
and where the customer
desires.

Me>xayHapoaHbIii
ceMuHap rno rasnugTy
International Gas-Lift
Workshop

E>xerogHbin
MeXAyHapoaHbIN
ceMuHap no rasnudTy
C TEXHNHECKNMU
npeseHTaumAMm,
KONNEKTUBHLIMU
1 rpynnoBbIMK
obcy>xxaeHnamMun,
TEXHNYECKUMU
BbICTaBKamu, a Takxe
HenpepbIBHbIMU
obpaszoBaTesnbHbIMU
Kypcamu.

Annual international gas-lift
workshop with technical
presentations, panel
discus-sions, breakout ses-
sions, technical ex-hibits,
and continuing education
courses.

MpoBoauTcA B cheBpane
Ka>kaoro 4eTHoro
roaa, B XbtOCTOHE,
wTaTt Texac, CLUA n

Ha MeXayHapoaHbIX
nnowaakax — B coespane

Ka>k[0ro He4YeTHOro roaa.

Held each February in
Houston, Texas, USA
on even years and at
international locations on
odd years.

HoBble TexHonorum
rasnudpTta, uccnegosaHuA
1 pa3paboTku, npasmna
aKcnnyaraumm,
unncTpupytoLme
npuUMepsbl, a Takxe
creumanbHble TEMbI.
New gas-lift technology,
research and development,
operat-ing practices, case
histories, and special
subjects.

3a uHgopmaumen
MO COCTOABLUMMCA U
3annaHnpoBaHHbIM
ceMuHapam obpaiiaTbcA
Ha BebcawT, no agpecy
www.alrdc.com,
CeMuHapebl.

For information on past
and upcoming workshops,
see www.alrdc.com,
Workshops.

Me>xayHapoaHbIi
CeMuHap Mo ocyLIeHUo
ra3oBbIX CKBaXXUH
International Gas Well
Deliquification Workshop

E>xerooHbIn
MeXAyHapOoAHbI CeMUHap
MO OCYLUEHMIO ra30BbIX
CKBa>XWH, C TEXHNYECKUMMN
npeseHTaumamu,
KONEKTUBHbIMM
1 rpynnoBbIMU
obcy>xaeHnamm,
TEXHUYECKMMMN
BbICTaBKamu u
HenpepbIBHbIMY
obpasoBarebHbIMK
Kypcamu.

Annual international

gas well deliquification

MpoBoauTcA B MapTe
MecALe KaXJoro roaa, B
[HenBepe, wrat Konopazo,
CLUA.

Held each March in
Denver, Colorado, USA.

HoBble TexHonorum
OCYLLEHMA ra3oBbIX
CKBa>KMH, UccreaoBaHnA
1 pa3paboTKku, npasuna
aKCnyaraumu,
unncTpupytoLme
npyumepsl, a Takxe
cneumnasbHble TeMb.
New gas well
deliquification technology;,
research and
development, operating
practices, case histo-ries,
and special subjects.

3a nHdopmaumen
MO COCTOABLUMMCA U
3annaHnpoBaHHbIM
ceMyHapam obpatiatbea
Ha BebcauT, No agpecy
www.alrdc.com,
CemuHapebl.

For information on past
and upcoming workshops,
see www.alrdc.com,
Workshops.
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Me>xayHapopaHbIit
CeMMuHap Mo ocyLeHUuto
ra3oBbiX CKBa)XUH
International Gas Well
Deliquification Workshop

npOEKTMpOBaHMe raS.HVI(pTHbIX CUCTEM U KOMMbIOTEPHbIX NMporpaMmm AnA MOHUTOPUHIa

npOFpaMMbl No NPOEeKTUpPOBaHUIO raSJ'II/ICbTHbIX CUCTEM U MOHUTOPUHTY UX paGOTbI pa3pa6aTblBa}0TCﬂ cneunasibHbIMWU KOMNAaHMAMMK NO
nporpammMmHOMy obecneyeHuto, CepBUCHBLIMN KOMMaHUAMU U KOMNaHMAMU NO MaTepuasibHO-TEXHUHECKOMY obecneyeHunto, KOMMaHMAMK-
oneparopamMmu U KOMNaHNAMU-KOHCYNbTaHTaMN. Bce atn nporpamMmbl npogaroTcA nobon KOMMaHUn-oneparopy.

Gas-lit design and surveillance programs are developed by specialized Software Companies, Service/Supply Companies, Operating Companies, and

workshop with technical
presenta-tions, panel

discussions, breakout ses-

sions, technical exhibits,
and continuing education
courses.

Gas-Lift Design and Surveillance Software

Consultants. All of these programs are for sale to any Operating Company..

Mporpamma no rasnudgTy
“INMpocnep” (Prosper)
Gas-Lift Program Prosper

Mporpamma no
NPOEKTUPOBaHUIO
ras3nMTHBIX CUCTEM,
paspaboTaHHasa
aKcnepTamu-
HedpTAHNKamu. ABnAaeTcA
4acTblO 60MbLIOMO
KOMMeKTa nporpamMm
MO TEXHONOTN4ECKOMY
NPOEKTNPOBAHUIO.
Gas-lift design pro-gram
developed by Petroleum
Experts. This is part of a
large suite of Production
Engineering programs.

Mporpamma cyllecTsyeT.
3aKas4uku MoryT eto
nonb30BaTbCA 3a Nnary.
This is an existing
program. Customers pay a
fee to use it.

O6LWMpHBIA cBOA
MHhopMaLMKM MO TEKYHUM
cpefam u nx hmsn4eckmm
cBovicTBaMm. OxBaTtbiBaeT

60NbLUNHCTBO,

XOTA U He Bce
pekoMeHayemMble npasuna
NPOEKTMPOBaHUA,
nepeyncneHHble B
HaCTOALLEN cTaThbe.
AKUEHT genaeTcs Ha
NPOEKTUPOBaHNE B
6ornblueln CTeNeHW, YeM Ha
KOHTPOJb.
Extensive coverage of fluid
and physical properties.
Covers most but not all of
the recommended design
practices listed in this
article. Focuses more on
design than surveillance.

MHorune komnaHum
BnagetoT npasamu Ha
ucnoneb3oBaHue Prosper.
3TO KOMMNeKcHaA
nporpamma. Mimeetca
KpyTaA kpuBaa oby4eHnA
no mepe npuobpeTeHnA
onbITa.

Many companies own
rights to use Prosper. Itis
a comprehensive program.
There is a steep learning
curve.

Mporpamma no ra3nudTy
“CHAN” (SNAP)
Gas-Lift Program SNAP

Mporpamma no
NPOEKTMPOBAHUIO
ras3nupTHbIX cUCTEM,
paspaboTaHHasa
KOMMaHuewn
“KoHokodunnunc”
(Conoco-Phillips).
Gas-lift design pro-
gram developed by
ConocoPhillips.

[Mporpamma cyliecTsyerT.
3akas4uku, 3a
UCKITIOHEHNEM KOMMaHUn
“KoHokodunnunc”
[OSKHBI NNaTUTb 3a
nosib30BaHue eto.
This is an existing
program. Customers other
than Conoco-Phillips pay a
fee to sue it.

Xopolwo npeacTaeneHa
nHopmMauma no
YCNOBWAM, BaXHbIM
ANA KOMNaHum
“KoHoko®unnunc”.
Mcnonb3oBaHune apyrumm
3aKasunKamy MOXeT BbITb
orpaHunyeHo. bonblee
BHUMaHWe yaenaeTcA
NPOEKTUPOBAHUIO, HEXENN
KOHTPOTHO.

Good coverage of
conditions important to
ConocoPhillips. May be
limited for other customers.
Focuses more on design
than surveil-lance.

OnbIT paboTbl ¢

3TOM NporpaMmmon

B OCHOBHOM VMeEtOT
paboTHUKN KOMMaHUN

“KoHokodunnunc.

Experience with this

program is primarily found

within Cono-coPhillips.

MNporpamma no ra3nudTty
“Bendno” (WellFlo)
Gas-Lift Program WellFlo

Mporpamma no
NPOEKTUPOBAHWIO
ras3nupTHbIX CUCTEM,
paspaboTaHHasa
komnaHven “Besepdopa”
(Weatherford).
Gas-lift design pro-gram
developed by
Weatherford.

Mporpamma cyllecTsyeT.
3a nonb3oBaHve eto
3aKa34nKn JOIMKHbI

nnatuTb.
This is an existing
program. Customers pay a
fee to sue it.

Xopoluo npeacTtasneHa
MHbopMaLMA MO TEKYHUM
cpepam u nx PUsnHecKnm
cBovicTBaM. OxBaTbiBaeT

6OMbLUMHCTBO,

XOTA U He Bce
pekoMeHayeMble npasuna
NPOEKTMPOBaHUA.
Bonbliee BHUMaHWe
yoenAaetcA

[NepBoOHavanbHO
6bina paspaboTaHa
koMnaHven “danHbapa
MeTtponeym Cesucns”
(Edinburgh Petro-leum
Services). Komnanuna
“Besepdchopa” pacumpuna
ee (PyHKUMOHASIbHbIE
BO3MOXHOCTW.

Was formerly devel-oped
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Mporpamma no ra3nudrty
“Bendno” (WellFlo)
Gas-Lift Program WellFlo

NPOEKTUPOBAHMIO, HEXENU
KOHTPOJIIO.
Good coverage of fluid
and physical properties.
Covers most but not all
of the recommended
design practices. Focuses
more on design than
surveillance.

by Edinburgh Petroleum
Services. Weatherford has
made enhancements.

Mporpamma no ra3nudrty

“NannCumroyn“
(PipeSimGOAL)

Gas-Lift Program
PipeSimGOAL

Mporpamma no
NPOEKTUPOBaHUIO
rasnupTHBIX CUCTEM,
paspaboTaHHasa
KOMMNaHuemn
“LLntombepxe”
(Schlumberger).
Gas-lift design pro-gram
developed by
Schlumberger.

Mporpamma cyllecTByeT.
3a nonb3oBaHve eto
3aKa34uKu JOMKHbI

nnaTuTb.
This is an existing
program. Customers pay a
fee to sue it.

XopoLuo npeactaesneHa
nHbopMaLumA No TEKY4MM
cpeaam n nx OU3nNYeCKUm
cBoiicTBam. OxBaTbiBaeT

60MbLUNHCTBO,

XOTA 1 He Bce
peKkomeHayeMble npasuna
NPOEKTUPOBaHWA.
Bonbluee BHMMaHWe
yoenaeTtcA
NPOEKTUPOBAHMIO, HEXENN
KOHTPOJIO.

Good coverage of fluid
and physical properties.
Covers most but not all
of the recommended
design practices. Focuses
more on design than
surveillance.

[MepBoHa4ansHO
6bina paspaboTaHa
KomMnaHven “belikep
XappaH” (Baker Jardine).
Komnanua “LUntombepxe”
pacwvpuna ee
PYHKLMOHANbHbIE
BO3MOXHOCTM.

Was formerly devel-
oped by Baker Jardine.
Schlumberger has made
enhance-ments

Mporpamma no rasnudTy
“BuHlIIO” (WinGLUE)
Gas-Lift Program

Mporpamma no
NPOEKTMPOBAHMIO U
KOHTPOMIO rasnudTHbIX

Mporpamma cyLecTayeT.
3akasunku, 3a
ncknoyeHnem “Wenn“ n

Xopolo npeacTaeneHa
MHbopMaLmA No TEKY4MM
cpeaam n nx rUsnHecKum

[MNepBoHa4ansbHO
paspaboTaHa

Komnaxven “LWenn’

ANA NPOeKTUPOBaHUA
rasanudTHbIX cucTem
Gas-Lift Design
Spreadsheets

ANA NPOEKTUPOBaHUA
rasnUeTHbIX CUCTEM,
paspaboTaHHble
koMnaHven “UHTterputn
KoHcanTuHr “ (Integrity
Consulting).
Gas-lift design
spreadsheets developed
by Integrity Consulting.

3NIEKTPOHHbIE Tabnnubl.
3a nonb3oBaHve UMu
3aKas4uKn SOIMKHbI
nnatuTb.
These are existing
spreadsheets. Customers
pay a fee to use them.

n3noxeHa nHdopmMaumna
Mo TEKY4MM Cpeaam n ux
(hM3NHECKMM CBONCTBAM.
OxBaTblBaeT HECKOJIbKO
pekoMeHayeMbIX npaBun
NPOEKTUPOBaHWA.
Fair coverage of fluid
and physical proper-
ties. Covers few of
recommended design
practices.

PipeSimGOAL cuctem, paspabotaHHaA | ee KOMMNaHui-onepaTopoB | csoncTBam. OxBaTbiBaeT KomnaHua “OnnCmuntc
komnaHwen “Lenn OOIMKHbI NNaTuTh 3a 6OMbLUMHCTBO MHK? paclumpuna
WHTepHaLWHN nornb30BaHve eto. pekoMeHayeMbIX MpaBun PYHKLMOHANbHbIe
OkcnnopeniwH MpoaakwH” This is an existing NPOEKTUPOBaHUA. BO3MOXHOCTW NPOrpammbi.
(Shell International program. Customers pay a Moppo6bHo Was formerly devel-
Exploration Production). fee to sue it. paccmaTtpuBaeTcA Kak oped by Baker Jardine.
Gas-lift design pro-gram NPOEKTMPOBaHUE, TaK 1 Schlumberger has made
developed by KOHTPOrb. enhancements
Schlumberger. Good coverage of fluid
and physical properties.
Covers most but not all
of the recommended
design practices. Focuses
more on design than
surveillance.
OneKTpOoHHbIe Tabnuupbl OneKTpOoHHbIe Tabnuubl CyuiecTsytowme [loBONBLHO XOPOLLIO OneKTPoHHble TabnuLbl

NpOCTbl N HEAOPOTW.
The spreadsheets are
simple and inex-pensive.
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OcHacTtka anA rasnugTa
Gas-Lift Hardware

OcHacTtka ana rasnmcha nponseBoanuTCA CepBUCHbIMXA KOMNaHMAMU N KOMMAaHNUAMU MO MaTepuanbHO-TEXHUYECKOMY obecneyeHuto, KOTOpble
npoaaroT ee KoMnaHMAM-onepaTopam. HeKOTOpre KOMMaHuM Nnpon3BoaAT MOSHbIA CNeKTp Fa3J'IVIq)THOFO 060py,D,OBaHVIF|, a HeKoTopble
N3roTaBniMBaloOT TOMbKO ornpeaeneHHble 4acTu.

Gas-lift hardware is manufactured by Service/Supply Companies for sale to Operating Companies. Some companies manufacture the full range of gas-lift
equipment; some manufacture only selected components.

MonHbIA KomnnexkT
ras3nuéTHOro
obopynoBaHuA,
N3roTaBnMBaemoro
komnaxwuen “bevikep Jindpt
Cuctems” (Baker Lift
Systems).

A full suite of gas-lift
equipment produced by
Baker Lift Systems.

“Benkep” (Baker)
Baker

370 cywecTeyowme
u3genua anAa rasnudra:
onpasku ¢ 60KOBbLIM
KapmaHoM, ra3nmdTHble
KnanaHbl, ra3nuTHbIe
VNHCTPYMEHTHbI.
These are existing gas-lift
products: side-pocket
man-drels, gas-lift valves,
gas-lift tools, etc.

BkntoyaeT nonHein cnekTp
obopygoBaHua AnA
ras3nupTHbIX paboT.

Covers the full range of
equipment for gas-lift
operations.

“bemnkep” ABNAeTCA
aKTUBHBIM Y4IEHOM
rpynnbl pa3paboTynKoB
ctaHpapToB ISO no
rasnudty. Moxer
BbINOMHATL BCE
YyTBEPXAEHWA No
NPOeKTUPOBaHUIO
1 UCMbITAHWAM
paboTocnocobHOCTH

naaenvin, Tpebyemblie no
ctaHaapTam ISO.
Baker is an active member
of the ISO gas-lift team.
They can perform all of
the required ISO design
validation and prod-uct
functional tests.

"Seal-Tite oo,
International 3

Cneuynanuctbl no yCTpaHeHno rnpoTe4vYeK "

C 1995 r. Hamu 6b1n10 ycTpaHeHo cBbiwe 1700 yTedyek \
Ha cnepgyrouwem obopyaoBaHUu U y3nax:

® JInHun ynpaBJsieHUA C I'Ipe.qoxpaHMTeanble KnanaHbl

e Mukpo3sasopbl mexay obcagHom ¢ Pansepbl, HKT n o6capHble KONOHHbI

U LULeMeHTHbIM KaMHeM

* YcTbeBaA u (poHTaHHaA apmaTypa

¢ [loaBogHOEe ycThbeBOE 060pyAOBaHUE
e 3anopHaA apmaTtypa u npuBoAbl

¢ BHyTpucKkBa)KuHHoe obopyaoBaHue

XuakKuve ynnotHutenu | npuBoaAuUTCA B AencTBue AaBrieHueM | 3aTBepaeBaHue TOJIbKO B MeCcTe NpoTe4ykKu

44-1224-773838 info@seal-tite.com

www.seal-tite.com
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OcHacTka anAa rasnudra

Gas-Lift Hardware

N3rotTaBnNMBalOT TONIbKO onpenesfieHHble YacTu.

equipment; some manufacture only selected components.

OcHacTka ana rasnmcha nponsBoanuTCcA CepBUCHbIMUA KOMNAaHMAMU N KOMMAaHWUAMU MO MaTepuanbHO-TEXHUYECKOMY obecrneyeHuto, KOTOpPble
npoaarT ee KoMNnaHMAM-onepaTopam. HeKOTOpre KOMMaHuM Npomn3BoaAT MOSHbIA CNeKTp FaSJ'IVICbTHOFO 060py,EI,OBaHVIF|, a HeKoTopble

Gas-lit hardware is manufactured by Service/Supply Companies for sale to Operating Companies. Some companies manufacture the full range of gas-lift

“LWnom6eprxe*
(Schlumberger)
Schlumberger

[MonHbIN KOMNEKT
rasnupTHoro
obopynoBaHuA,
n3roTasfiMBaeMoro
komnaHuen “LLUntombepyxe’
3710 obopynoBaHve
paHbLLe n3rotasnmeasnochb
1 npoaasanochb
KomnaHwen “Kamko”
(Camco).

A full suite of gas-lift
equipment produced by
Schlumberger. This is
the equipment formerly
produced and marketed by
Camco.

370 cywecTByowme
nsgenuA ana rasnudra:
onpaBKu ¢ HOKOBbIM
KapMaHoM, rasnnTHble
Knanabl, ra3anmTHole
WHCTPYMEHTbI, 1 T.A.
These are existing gas-lift
products: side-pocket
man-drels, gas-lift valves,
gas-lift tools, etc.

BkntoyaeT nonHblvi cnekTp
obopynoBaHuA AnA
rasnupTHbIX paboT.

Covers the full range of
equipment for gas-lift
operations.

“LLintombepxxe” ABnAeTCA
aKTVBHbIM YJIEHOM
rpynnbl paspaboT4nKoB
ctaHgapTos ISO no
rasnudty. MoxeTt
BbINONMHATL BCE
YyTBEP>XXAEHVA MO
NPOEKTMPOBaHUIO
N UCMNbITAHWAM
paboTocnocobHOCTH
nspenuin, Tpebyemblie nNo
ctaHaapTtam ISO.
Schlumberger is an active
member of the ISO gas-lift
team. They can perform all
of the required ISO design
validation and product
functional tests.

“Besepcopn”
(Weatherford)
Weatherford

MonHbIA KOMMNEeKT
ra3nugTHOro
obopynosaHua,
M3roTaefiMBaeMoro
KoMnaHvewn “Besepdopa’
A full suite of gas-lift
equipment produced by
Weatherford.

3OT0 cylwecTByloWmMe
nsgenua ana rasnudra:
onpaBKu ¢ HOKOBbIM
KapMaHoM, ras3nudTHble
Knanabl, ra3anmTHble
WNHCTPYMEHTbI, U T.A4.
These are existing gas-lift
products: side-pocket
man-drels, gas-lift valves,
gas-lift tools, etc.

BkntoyaeT nonHbIN cnexkTp
obopynoBaHuA AnA
rasnudTHbIX paboT.

Covers the full range of
equipment for gas-lift
operations.

“Besepdopa” ABnAeTcA
aKTVBHbIM YIIEHOM
rpynnbl pa3paboT4nKoBs
ctaHgapTos ISO no
rasnudTy. MoxeTt
BbINOMHATL BCE
yTBEPXAeHNA no
NPOEKTUPOBaHMIO
N UCMbITAHNAM
paboTocnocobHOCTH
nsgenvin, Tpebyemble no
ctaHgapTtam ISO.
Weatherford is an active
member of the ISO gas-lift
team. They can perform all
of the required ISO design
validation and product
functional tests.

AOpyrue
Others

MHorve opyrne KomnaHum
n3roTtaBsnvealoT
OTAenNbHbIE KOMMOHEHTbI
ra3nUTHbLIX CUCTEM.

A number of other
companies manufacture
some gas-lift system
components.

HekoTopble 13 aTux
KOMMaHWI OMbITHbIE U
3apekoMeHaoBanu cebs,
a HeKoTopble OTHOCATCA K
HauMHaIoLLMM.
Some companies are
well established and
experienced; some are
start-up companies.

ACCOPTVMEHT MOXET
BapbMPOBATLCA.
OTaenbHbIeE KOMMOHEHTI
COBMECTUMBI C
KOMMOHEHTamMu,
BbINycKaembIMu
OPYrMy KOMNaHuAMK, a
HEKOTOpbIE - HET.
Coverage may vary. Some
components are compatible
with components
manu-factured by other
companies; some may
not be.

HekoTopble paboTatoT B
rpynne pa3paboTyMKoB
ISO, a HekoTOpbIe
- HeT. HekoTopble moryT
BbINOMHATL UCMbITAHNA
no ctaHgaptam ISO, a
HekoTopble - HeT
Some are active with the
ISO; some are not. Some
may perform ISO tests;
some may not.
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JOHN ZINK

KOCH CHEMICAL TECHNOLGY GROUP

TexHOnoruyeckue
ropenku ana HMN3 u
AnA HehTEXMMUYECKOMN

Mopckue u HasemHble
drakenbHble CUCTEMbI
e C nogayen napa, rasa u

BO34yxa NPOMbILISIEHHOCTH
¢ CO CBEPX3BYKOBLIMU e [1nA >XXNAKNX, ra3oBbIX U
coryiamu KOMBUHMPOBAaHHbLIX BUAOB

e C HU3KOW TENNOTBOPHOM
CMOCOBHOCTLIO rasa

® HazemHble 1 3aKpbITble
dakenbl

* HaseMHble cuctemsl €
HU3KUM OaBfeHneM

e Ocobble npuMeHeHna

Tonnuea

* Ha ecTtecTBeHHOM "
NPUHYAUTENbHON TAre

¢ Kpyrnoe, nnockoe u
HaCTUNbHOE Nnamsa

Me4yn Tepmuyeckoro
AaoXxura

Cuctembl yTUnusaumm ¢ [leyb TEpPMMYECKOrO

napos JOXura OKUCnoB asoTa
e CuctemMbl ynaBnmBaHuaA e HarpeBatenu Bo3gyxa
napos e Cuctema ytTmnusauum

e CCTEMbI CXXUraHMA NapoB
e CucTeMbl yTunuaauum
hakenbHbIX ra3os

cepbl

¢ [leub AnAa goxuraHua
rasoBbIX M XXUAKUX
0TX040B

3anacHble YacTu u cepBuC

¢ [lpeaBapuTenbHble
niaHoBble MHCMEKLUNM

¢ [lycko-Hanapo4Hble
paboTbl

e CeMmnHapbl MO CXXUraHuio

BownepHblie ropenku

Todd/Coen

¢ Ha >kmokom Tonnvee

¢ Ha rasoBom TonnuBe

¢ Huskue un ynotpa HU3Kne
BblOpOChHI

¢ [openkn B razoxone

®
TODD &
Combustion KALDAIR®

John Zink International Luxembourg Sarl
BP83 Zone Industrielle Riedgen, L-3401 Dudelange, Luxembourg

Ten: +7 495 510 25 38 www.johnzink.com




