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BeimageHue achaabTeEHOB, CMOJI U TAaPa(hUHOB 13
JO6BIBAEMO HE(PTU B CKBAKMHHBIX JIN(PTOBBIX TPyOaX
SIBJIAETCS 71 HEKOTOPBIX MECTOPOXACHU SIBJIEHUEM
IIUPOKO PACIPOCTPAHEHHBIM U OObEKTUBHBIM. OOPa30BAHUE
OTJIOKEHU IPOUCXOJUT M3-34 UBMEHEHUA TEPMOOAPHUUECKUX
YCIIOBUH IPEOBIBAHMA HE(PTU: TEMIIEPATYPA U JABJICHUE B
TPyOaX NafAIOT 10 KPUTUYECKUX 3HAYECHUI, HAUNHAIOTCS
MNPOLECCH KPUCTAJUIN3ALNY TAPAPHUHOB U UX 3AKPETJICHUS
HA [IOBEPXHOCTHU TPYO. [IJIs1 HEKOTOPBIX THUIIOB HEPTEH
MPAKTUYECKH HEBO3MOXHO MTOA06PATH IPHUEMIIEMBIH
WHTUOUTOP NMapa(PUHOOOPA30BAHUSA U3 CYLIECTBYIOMIETO B
Poccuu criekTpa peareHToB. Takue npo6IeMHBIE CKBAXKUHBI
NEPUOAUYECKH 00pa6aTEIBAIOT pacTBOpUTENEM ACIIO.
Hauboiee nporpecCuBHOM SIBJISIETCS KOTIOOUHIOBASI
TEXHOJIOTHA [1], B KOTOPOY rHOKast HACOCHO-KOMITPECCOPHASA
Tpy6a (THKT) criyckaeTcs 1m60 1o KOJIOHHE TU(PTOBBIX
TPYO, TMOO IO MEXTPYOHOMY IPOCTPAHCTBY. B mocieqHem
cinydae TpyOy COYCKAIOT /10 30HbI NIYOMHHOI'O HACOCA, 10 HEH
3aKAYMUBAIOT HEOOXOANMBIIN OOBEM PACTBOPUTEIS, KOTOPBIH
NONAJAET B TU(PTOBBIE TPYOBI C TIOMOIIBIO ITTyOMHHOTI'O
Hacoca.

I'mbKue TPyObl MEHBIIETO TUAMETPA U CTAITMOHAPHOTI'O
WCIIOJTHEHUSA YK€ MHOTO JIET UCTIONIB3YIOT IS aiPECHON
JOCTAaBKH XMMHUYECKUX PEATEHTOB HA IIPUEM ITTyOMHHOI'O
HACOCA COMIACHO U300PETEHUIO [2]. TAKOE TEXHUYECKOE
pEIIeHnE IO N306PETEHHUIO [3] AJAITUPOBAHO JJIA
OJHOMOMEHTHO! 3aKA4YKU PACTBOPUTEA 3HAYHUTEIBHOI'O
06beMa HA IIPUEM INIYOMHHOT'O HACOCA. TPyOHBIN KOHTEMHED
eMKOCTBIO 100—600 IUTPOB C OTKPBITHIM HHU30M I'€PMETHIHO
MOHTHUPYETCS K BXOy B HACOC. K BepXHeH 4acTU KOHTENHEPaA
TAKKE TEPMETUYIHO (PUKCUPYETCA CTALTMOHAPHAA TPYy6a
©12—15 MM, ITO KOTOPOW C YCThs CKBAKUHBI IIOJAETCA HACOCOM
PaCcTBOPHUTEID UJIN JIIOOOM JPYTOA TEXHOJIOTMYECKUN
peareHT. 3aIIoJITHEHUE KOHTEMHEPA PACTBOPUTENIEM
MPOUCXOUT IIPU 3AKPBITOM 3aBUKKE BBIKH/1A TN(PTOBBIX
TPYO, a IEpEMENIEHNE PACTBOPHUTEIA U3 KOHTEHHEDPA B
KOJIOHHY JIM(PTOBBIX TPYO OCYIIECTBIAETCA ITTyOUHHBIM
HACOCOM B OIITUMAJIbHOI MOCJIEAOBATEBHOCTN.

IIpeaBaprTENbHBIE PACYETHI ITIOKA3BIBAIOT, YTO JJI
CKBaXHH, 060pynoBaHHbIX HICHY Ha rimybune 1000 M,

CO CpEAHNUM OO'BEMOM OTIOXKEHHNH B JIMPTOBBIX TPYOaX
(400—-600 TUTPOB) TPEBYETCSI OT 2-X 710 3-X ITUKJIOB ITOJIAYH
pactBopuTesns B KoioHHY HKT. LIUK/IMdecKas 3aKkadka
peareHTa B KOJIOHHY TN TOBBIX TPYO AA€T OIPEACICHHBIN
TOJIOKUTENBHBIH 3(P(EKT, 3aKIIOYAIONTUIICA B YCUJIEHUN
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Deposition of asphaltenes and resins in
production strings of oil wells is a widespread and
objective phenomenon at some oilfields. Deposits
are formed due to the change of pressure and
temperature conditions of oil: in the production
string temperature and pressure drop to the critical
level, paraffins start to crystalize and deposit
on the production string walls. Unfortunately,
for some types of oils it is impossible to choose
an adequate inhibitor out of the whole range of
chemicals available in Russia. Such problematic
wells are treated with the solvent of asphalt, resin
and paraffin deposits. Coiled tubing is considered
to be the most advanced treatment technology [1].
Coiled tube is run into the well via the production
string or annulus. In the latter case CT is run to
reach a downhole pump, then the needed volume of
solvent is injected through the CT and subsequently
pumped into the production string with the help of
downhole pump.

Stationary coiled tubes of smaller diameter
have been used for targeted delivery of chemical
agents to the suction of downhole pump for many
years already [2]. The technical solution of such an
invention [3] is suitable for one-time large-volume
injection of solvent to the suction of the downhole
pump. Open-bottom tube container with the
capacity of 100—-600 liters is hermetically mounted
at the intake of the pump. A 12—15 mm tube is
hermetically connected to the top of the container.
Solvent or any other agent is injected via this tube
from the wellhead. The container is filled with the
solvent while the valve of the production string
bleed line is closed; then the solvent is pumped from
the container to the production string with the help
of the downhole pump in the optimal sequence.

Estimates show that for wells with a sucker rod
pump installed at the depth of 1,000 meters with the
average amount of deposits in the production string



MAaCCOOOMEHHBIX IPOLIECCOB MPH ABU>KEHUH PEATEHTA BAOJIb
TPYOHBIX OTIIOKEHH.

3aKka4ka paCTBOPUTEIS Yepe3 TPyOy HA IPHUEM HACOCA U
MEPEMEIIEHUE ITOI'O PACTBOPUTEIS B IM(PTOBBIE TPYODI C
MOMOIIIBIO INTyOGUHHOTI'O HACOCA MOT'YT BECTUCh OJHOBPEMEHHO
MPHU YCJIOBUH, YTO IIPOU3BOAUTENBHOCTD HACOCA IO 3AKAYKE
PaCTBOPHUTEIA B TPYOKY OYZET HE HUXKE, UEM I1O[ja4a
INIYOMHHOTI'O HACOCA.

PerreHue B 6iusKaniem OyAymeM 3TUX 337124 [0 4J]PECHON
JIOCTABKE 1 60s1ee 3(PPHEKTUBHOMY UCTIOTB30BAHUIO
pacrTBopuTeen B CKBaXKMHAX ¢ ACITO, Ha Hamm B3IVIAN,
MO3BOJIUT YBETUYUTD IPOJOJLKUTEIBHOCTb OE3PEMOHTHOTIO
epPHUOAA PAOOTHI CKBAXKUH, CHU3UTD 3aTPATHI HA
NPHUOOPETEHNUE PACTBOPUTENIEN U TPOBEACHUE MOA3EMHBIX
PEMOHTOB.

OnpegeneHHass 4acTb HePTEAOOBIBAIOIINX CKBAKUH
Bonro-YpanbCKoi IPOBUHLIMU 3KCIUTYATUPYETCA B
KparHe OCJIOKHEHHBIX YCJIOBUAX. C OHOM CTOPOHBI,

B INTyOMHHO-HACOCHOM OOOPYAOBAHUU U KOJIOHHE
JIN(PTOBBIX TPYO MPOUCXOANUT UHTEHCUBHOE OOPA30OBAHHE
AC(PAIBTOCMOJIOBBIX M MAPA(PUHOBBIX OTIIOKEHUI.

Jpyro# npo61eMOH SIBJISIETCS HAJTMYHE B CKBAXKUHHO
NPOAYKIIUHU CEPOBOOPO/IA MOBBINEHHON KOHIIEHTPALIU .
CUTyausa MOXET YCYTYOIATCSA HATUIUEM B BOJHOI (hase
TUTACTOBOY )KHUJIKOCTH CYIb(PATBOCCTAHABINBAIOIINX
OaKTEPUI, CTIOCOOHBIX HA NOPAJJOK ITOBBICUTH CKOPOCTD
KOPPO3UOHHBIX ITPOLIECCOB B OTHOCUTEIBHO CIIOKOMHOIM
cpene. K Takoi1 OIacHOM 30HE B CKBAKUHE OTHOCUTCA
MEXTPYOHOE ITPOCTPAHCTBO € O6CATHON KOJIOHHOM, IOTEPS
T€PMETUYHOCTU KOTOPOI PEZKO MOBBIMIAET BCE PACXO/ABI HA
JAJIBHENIITYIO 9KCIUTYaTAI IO CKBAKUHBL.

IpeamaraeTcsa TEXHOIOTUA IKCIUTYATAIUH TAKUX CKBAKHUH
C INTyOUHHBIM ILUTYHXEPHBIM HACOCOM, B KOTOPOU KJIIOYEBLIM
MOMEHTOM SIBJISIETCSI HAJIUYHE B TeJie KOJTOHHBI HKT
ob6partHoro kinanaHa (OK), pacnonoXeHHOI'O Ha/Jl INTyOMHHbBIM
HACOCOM [4]. MeXXTpyOHOE IPOCTPAHCTBO B 30HE ITTYOUHHOI'O
HACOCA FTEPMETUUPYETCS IMTAKEPOM 1 3ATIOJTHACTCSA
TEXHUYECKOM JKUJJKOCTDIO C ITOBBIINIEHHOM KOHIIEHTPAITUEN
WHI'MOUTOPOB KOPPO3UHU U OAKTEPUIIUAOB. [1J151 UICKJIFOUCHU S
IIEPETOKA CKBAKMHHOM IPOAYKIINH U3 JIM(PTOBBIX TPYO B
MEXKTPYOHOE ITPOCTPAHCTBO HA YCThE CKBAKUHBI YIJTIOBOH
BEHTUJIb OOCA/THOIM KOJIOHHBI IEPEKPBIBACTCA U [JI5
HUCKJIIOYEHM I MTHIMJEHTOB CHA6KAETCA JIEKTPOKOHTAKTHBIM
MaHOMETPOM. CXE€MA PEAIMIALMU TEXHOJIOTUH IIPUBEACHA HA
puc. 1.

TexXHUYECKAS )KUJKOCTb B MEXXTPYOHOM ITPOCTPAHCTBE
UMEET JIBOMHOE Ha3Ha4YeHue. [TepBas (pyHKumnsg —
MHTUOUTOPHAA 3a11Ta KOIOHHBI HKT M 3KCIITyaTaliioOHHOM
KOJIOHHBI OT KOPPO3HOHHBIX TPOIECCOB. Bropas (pyHKIus —
HA/IeKHOE 3aKPBITHE OOPATHOIO KJIANaHa 4 32 CYET
IMOBBIIMIEHHOM IIJIOTHOCTH TEXHUYECKOM JKUJIKOCTU. DTO
BA’KHO B JITHHU ITPOCTANBAHHS CKBAKUHBI, KOI7IA Yepes
HEPAOOTAIOMNI HACOC IIJIACTOBAS JKUJIKOCTD C I'a30M OyZEeT
nocTynaTh B KONOHHY HKT. Tak Kak B MOMEHT OCTAHOBKH
CKBAXUHBI THIPOCTATUYECKOE JIABJIEHHE B MEXXTPYOHOM
MPOCTPAHCTBE 6Y/IET BBIIIE, YEM aHAJIOTMYHOC JIABJICHHC
B KostoHHE HKT, TO 3TOT (hakTOp OYAET UMETH BECOMOE
3HAYEHUE /IS 3AKPBITOI'O COCTOSTHUS OOPATHOI'O KJIATIAHA.

DIEKTPOKOHTAKTHBIN MAHOMETP 8 CBA3AH C IYJIETOM
YIIPaBIECHHUS PAOOTON ITTyOUMHHOI'O HACOCA: OTK/IIOYAET
IEKTPONUTAHNE HACOCA IIPU OBBIINICHUH JJABJICHHUS B
MEXTPYOHOM IIPOCTPAHCTBE BBIIIE JJOITYCTUMOT'O 3HAYEHUS.

(400-600 liters) one will need to have 2 to 3 cycles
of solvent injection into the production tubing
string. Cyclic solvent injection into the production
string yields certain positive results — improvement
of mass-exchange processes while the agent is
moving along the depositions in the production
string.

Solvent injection from the wellhead into the tube
can be done simultaneously with the delivery of
solvent to the production string with the help of
downhole pump, provided that the capacity of the
pump that injects the solvent from the wellhead is at
least the same as the pumping rate of the downhole
pump.

Improvement of solvent targeted delivery and
more efficient use of solvents at wells with asphalt,
paraffin and resin deposits will allow extending the
period of workover-free operation of wells, reducing
solvent procurement costs and well servicing costs.

Certain number of oil wells in the Volga-Urals
province is operated in extremely complex
conditions. On the one hand, there is an intensive
deposition of asphalt, resin and paraffin on
the downhole pumping equipment and in the
production string. Another issue is high H2S
concentrations in the production fluid. The whole
situation might be aggravated by the presence of
sulfate-reducing bacteria in the water phase. These
bacteria can accelerate the corrosion processes
by several times in relatively calm environment.
Annulus and the casing are the main risk zones in
awell. Loss of their leak tightness leads to a sharp
increase in the cost of well operation.

We propose a technology of operating such
wells with downhole plunger pump. The key point
here is to have a back valve in the production
string located above the downhole pump [4]. The
annular space in the area of the downhole pump
is sealed with packer and is filled with service fluid
with high concentrations of corrosion inhibitors
and bactericides. Angle valve of the casing is shut
off to avoid the flow of production fluid from the
production string to the annular space. To avoid
incidents there should also be installed an electric
contact pressure gauge. The technology scheme is
shown in Figure 1.

Service fluid in the annular space serves double
purpose. First function — protection of the tubing
and the production string from corrosion processes.
Second function — reliable closure of the back valve
4 due to high density of the service fluid. This is
important during well’s downtime when formation
fluid with gas will be flowing to the production
string through the non-working pump. Since at
the moment of well shutoff hydrostatic pressure in
the annulus will be higher than the pressure in the
production string, this factor will be very important
for the off-state of the back valve.

Electric contact pressure gauge 8 is connected
to the downhole pump remote control: it shuts the
power supply to the pump off if pressure in the
annulus exceeds the allowable value. Such situation
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Takast CUTyalus MOXKET BOBHUKHYTb IPU PA6OTAIOMIEM
HACOCE U BHE3AITHOM UJIH IIOCTEIIEHHOM 3AKYIIOPKE
JIM(PTOBBIX TPYO UJIM HA3EMHBIX TPYOOIIPOBOJOB OT
CKBAKMHBI OTIIOKEHUAMHA PA3IUYHOIO Xapakrepa: ACI1O,
MEX. IPUMECSIMU WJIM IOCTOPOHHUMMU IPEIMETAMHU.

INoazeMHOE O60PYAOBAHNE UCHONB3YETCA B IBYX
peXUMAX:

1. OKCrTyaTanysa npoayKTUBHOI'O IJIACTA: YITIOBOM BEHTU/Ib
MEXTPYOHOT'O MPOCTPAHCTBA 7 3AKPbIT, CKBAXKMHHAS
OPOYKIIHS TOJITHUMAETCS TOJIBKO O KosioHHE HKT,
OOPATHBIN KJIATIAH B MEKTPYOHOE IIPOCTPAHCTBO 3AKPBIT
TU/IPABJINYECKU (JIABJIEHUE B MEXTPYOHOM IIPOCTPAHCTBE
Oyzer Bollle, yeM B kosionHe HKT).
[0 MOMEHTA TYCKa B pabOTy NIYOMHHOT'O HACOCA 3TOMY OYACT,
B Y4CTHOCTH, CIIOCOOCTBOBATD MOBBIIIEHHAS INIOTHOCTh
TEXHUYECKOU )KUJJKOCTU B MEKTPYOHOM IPOCTPAHCTBE.

2.3aKavyKa PaCTBOPUTEJIA B KOJIOHHY TU(PTOBBIX TPYO:
YIJIOBOY BEHTWJIb 7 OTKPHIT, B KOJIOHHY HKT € ycThs

1 — xonouna udmosvix mpyo,
2 — 2/1YOUHHBLLL HACOC,

3 — oopamuusLil KaanaH Hacocd,
4 — oopammbiil Kaanar 6
mencmpyoHoe npocmpaHcimeo,
5 —naxep, 6 —mexcmpyoroe
npocmparcmeo, 7 — )2a0801
senmusb, 8 — DKM

1 — production string, 2 — downhole
pump, 3 — pump’s back valve,

4 — annular space back valve,

5 — packer, 6 — annular space,

7 — angle valve, 8 — eleciric contact
pressure gauge
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Pucynox 1 - Cnoco6 oocmasxu peazenma
6 KOJIOHHY TUPMOBHIX MPYO CKEANCUHDBL

Figure 1 — Method of delivering chemical
agents to the production string of a well

3dKA4YMBAIOT PeareHT, Ipy 3ToM OK OTKPBIBAETCA IO/
JICCTBUEM IIEPEIA/Ia JABICHM L. B II0CIe/1yIomeM HacOC
IYCKAIOT B 3KCIUIYATALINIO, PACTBOPEHHDIE OTIOKEHH A

BMECTE C IPOYKIMEH CKBAKHMHBI BBIHOCSTCS 110 JIU(PTOBBIM

TPy6aM HAa HIOBEPXHOCTD 3€EMJIH.

BbIBObI

1. B 3aBUCMMOCTH OT CYyTOYHOM IIPOU3BOJUTENBLHOCTHU
CKBAXKUHBI ITO HEPTH (KOMMEPYECKOH LIEHHOCTH) OyJET

(OPMHUPOBATHCS €€ TTOJIBEMHOE OGOPYIOBAHUE U TEXHOIOTHUH

OOCITYKUBAHUS U UCCJIEJOBAHUA. B MOHATHE IOA3EMHOTO
060pyIOBAHUSA B CKOPOM BPEMEHU K INTyOUHHOMY HACOCY
U JIUQPTOBBIM TPy6aM JOOABUTCS AUATHOCTUUIECKOE
060pPYIOBAHUE CTALTMOHAPHOI'O UCIONIHEHUS. [TepBbIe
IIATH B BUJIE JATYHUKOB JABJICHUSA WU TEMIIEPATYPEI
B 30HE MOI'PYKHOT'O MEKTPOJIBUTATENS yCTAHOBKHU
AEKTPOLIEHTPOOEKHOI'O HACOCA YKE CJIEIAHBIL, 1 ITOJTy4EHA
MH(MOPMAIUA IO ITIOTHOCTH KUJIKOCTHU B MEKTPYOHOM
OPOCTPAHCTEBE [5].

2. TexXHOIOTUHU y1aJIEHUS OTIIOKEHUI U3 KONMOHHBI HKT
HedTETOOBIBAIOIINX CKBAXKUH ITOCTOSHHO PA3BUBAIOTCS,
U1 HEOOXOAMMO, YTOOBI 3TU HOBBIE PEIMIEHN HCTIBITHIBAIUCH
B IPOU3BO/JICTBEHHBIX YCJIOBUAX C TEM, YTOOBI HANTH
JOCTOMHYIO AJIBTEPHATUBY HOBCEMECTHO IPUMEHAEMOMY
COCOOY TOCTABKUA PACTBOPUTEJIEN B IONIOCTb INTyOUHHOT'O

HACOCA U TU(PTOBBIX TPYD YEPE3 MEKTPYOHOE MIPOCTPAHCTBO.
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can occur if the pump is operating and there
occurs a sudden blockage of the production string
or surface pipeline by: asphalt, paraffin and resin
deposits, solids or foreign objects.

Downhole equipment is used in two modes:

1. Operation of the producing formation: angle
valve for the annular space 7 is closed, well fluid is
lifted via the production string, annular space back
valve is hydraulically closed (pressure in the annulus
will be higher than the pressure in the production
string). Before the downhole pump is started, this
state is achieved, in particular, due to higher density
of the service fluid in the annular space.

2. Solvent injection into the production string:
angle valve 7 is open, chemical agent is injected
from the wellhead to the production string and the
back valve is set open due to pressure differential.
Later on, the pump is started and dissolved deposits
are lifted to the surface together with the well fluid
via the production string.

CONCLUSIONS

1. Set of downhole equipment as well as
technology of well servicing and exploration
is selected based on the oil yield of a particular
well (its commercial value). Very soon downhole
equipment will also include stationary diagnostic
tools, besides downhole pump and production
tubing. First steps have already been made —
pressure and temperature sensors are installed
in the area of electrical submersible pump. Data
on fluid density in the annulus has already been
acquired [5].

2. Technologies of deposit removal from the
production strings of oil wells are constantly
developing. It is necessary that all these new
solutions are tested in the field conditions in order
to find a worthy alternative to the currently widely
used method of delivering solvents to the downhole
pump and the production string via annular space.



