NEFT-MODON AVADANLIGI

HE®@TENPOMbIC/IOBOE OEOPYOBAHUE / OIL FIELD EQUIPMENT

UoT 622.276

Elektrik dalma nasosunun qumdan miihafizasi li¢lin

quyu konstruksiyasi

E.E. Bayramov
SOCAR

e-mail: Elman.E.Bayramov@socar.az

CKBaXXMHHAA KOHCTPYKUMA ANA 3aUWUTLI OT NecKa 31eKTpono-
TPY>KHOro Hacoca

E.A. Baripamos
SOCAR

KnioueBbie ¢10Ba: MECTOPOXAEHUE, MAACT, CTPYiAHBIN HAacoC, 3nek-
TPONOFPYXHOW ' HACOC, CKBaXWHHaA KOHCTPYKLMS, NecKonponse-
HUe, Cenaparop necka.

B cratbe no [olelo) , Ci C neckonposeae-
HUeM, BO3HWUKalOLWMe NpU KCrUTyaTaumm HedTAHbIX CKBaXWH 3/eK-
TponorpyxHeiMu Hacocamu (3UH). B ceAsn ¢ Tem, uto 3LIH otHocaTca
K Hacocam, NepeKaunBaroLMM XIUAKOCTL C BLICOKOM BPaLLBIOLIEeIACA
CrIOCOBHOCTLIO MO AEVCTBMEM LIEHTPOGEXHON CWbl, BAWAHWE CO-
CTaBa NepekauMBaeMoi XWUAKOCTM Ha paboune YacTv Hacoca oYeHb
6onbiuoe. JlonroBpemeHHan paboTocnocoBHOCTL U BLIHOCAMBOCTL
HaCcoCOB 3aBUCUT OT KOAMYECTBA W rPaHy/IOMETPUUECKOrO COCTaBa
niepexkaunBaeMblX MEXaHUYECKUX NpUMecei.

MpuHuvnuanbHan 3auwTa 3LUH or noTtoka necka onvpaerca Ha
CXeMy, COrNacHO KOTOPOI NeCoK U Apyrve MexaHWdeckue npumecy,
cogepxaluecs B COCTaBe NNAacTOBOIA NPOAYKLWKM, OTAENAIOTCA OT
KUAKOCTV Ha NPUEME HACoCa, a OTAE/IeHHbIE YacTULbI B BUAE PacTBO-
pa oTTecHatoTCA B CTOpoHY oT 3LIH 1 BHOBL CMeLLUBaIOTCA C nepe-
KauMBAEMOIA KUAKOCTHO B BEPXHEI YacTn Hacoca (Ha Beixoge JLIH).
AnA pewenna Npobaembl NpeanaraeTcs NOCNEAOBATENLHOE COean-
HeHue Hacoca. Komnaekt o6opyaosaHna coctout u3 SLH, axexTopa
" cenapaTopa necka, NPUHUMN paboTbl KOTOPOTO OCHOBAH Ha LeH-
TpobexHoi cune. Mpu nycke UH e paboty cenapatop necka, nprco-
©AMHEHHBI K OCW ABUraTeNA, TaKKe HauMHaeT BpallaTbes. Yactuupl
necka, CoAepXallecs B MpOAYyKLMK, B pe3y/ibTaTe BOHUKILETO Typ-
6yneHTHOrO NoToka nprobpeTatoT LieHTPoGexXHoe ycKopeHue Y OT-
TECHAKOTCA B CTOPOHY 3KCMJiyaTaLOKHOM KONOHHBI. Takum o6pazom,
3LIH, oTcacbiBas ouMLLEHHYIO OT Necka XuaKOCT, NepeaaeT ee 3xek-
TOpY NOA ARBNEHMEM, TEM CaMbiM, 0BECNeUnBan IKEKTOP Hepryel,
HeobxoauMoln Ans noaHsaTvA obLeid XuakocTn. B ceoto ouepesb
3IKEKTOP, OTCAChIBAA CMECh C YaCTULIaMU T1eCKa, NPOTEKaIoLLYH OKO=
0 3UH, nepemelurBaeT ee C OUULLEHHOM XUAKOCTLIO U MOAHYMAET
€e Ha nosepxHOCTb. OCHOBHas Uenk NPEANOXKERHON CKBAXMHHOMN
CXeMb! 33KNIOUALTCA B CBEAEHUM K MUHMYMYy BEPOSTHOCTY pasbe-
/AaKnsa Hacoca BUIEACTBYE NPEAOTBPALLEHNSA GM3MUECKOTO KOHTaKTa.
pa60lmx yacrei 3L|,H € MEXBHVHeCKIMIA IPVMECAMY. -

Neft yataglarinin uzunmiddatli islonmasi lay
tozyiginin kaskin azalmasina vo quyularin fontan
vurma gartinin pozulmasina gatirib ¢ixarir ki, nati-
cada quyularin mexaniklosdirilmis istismar {isulu-
na kecirilmasi zarurati yaranir [1, 2]. Digor toraf-
den, islonmanin son marhslasindo olan yataglarin
boytik bir hissasi tabii va siini proseslar noticasin-

) submersmle pump wnth mecha ical nmpuntles

[XEYETTIES yataq, lay, sirmagl nasos, elektrik dalma nasosu,
quyu konstruksiyas), gum tazahurl, qumayiricisi.
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| The paper deals with the complications associated with the
sand production occurring while operation of oil wells with electric
submersible pumps. Due to the fact that electrical submersible
pumps are. related to those, which pump the fluid with: high
rotating ability under the effect of centrifugal force, the impact
of the composition of pumped fluid on its working parts is great.
Long-term performance and ‘endurance of the pumps depe
on the quantity and granulometric composition of pumped
mechanical impurities.
The principal protection of electrical submersible pump
from sand is based on the scheme according to which the sand
and other mechanical impurities in the composition of reservoir
product are separated from the fluid in the context of the pumps,
and in the form of solution are replaced towards the electrical
submersible pump and mixed with pumped fluid in its upper
part (at the pump outlet) again. To solve the problem, consistent
connection of the pump is offered. The equipment unit consists of
the electrical submersible pump, the ejector and sand separator;
the operation principle of which is based on the centrifugal
force. While starting the electrical submersible pump, the sand
separator connected to the engine axis starts rotating ‘as well
Due to the occurred turbulent flow, the sand particies in product
acquire centrifugal acceleration and replaced towards production
casing. Thus, sucking the fluid cleaned from sand, the electrical
submersible pump transfers it to the ejector under the pressure,
provudmg it with the energy necessary for lifting general fluid. The

~ ejector, in its turn, sucking the mixture with sand particles ﬂowmg

near the electrical submersible pump, mixes it with cleaned fluic
and lifts to the surface.

The major purpose of offered well scheme is to decrease
to the minimum the probability of pump corrosion due to the
prevention of physical contact of operating parts of the electrical

do sulagmaya maruz qaldii igiin béyiik hacmda
mayeni yer {istiino qaldirmaq lazim galir [3, 4].
Zoif sementlonmis siixurdan ibarat yataglarda iso
dag tozyiqinin, siiziilmanin va s. tesirinden siixur
strukturunun dagilmasi ilo slagadar bark hissacik-
larin quyuya axini yaranir [5-8].

Istismar zaman1 qum tozahiiriiniin mexaniklog-
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dirilmis quyularda daha miirokkob fosadlara yol
agmasi malumdur. Bels ki, quyuigi avadanliglar-
nin korroziyasi, detallarin qumdan aginmasi va ye-
yilmosi naticasinds avadanhigin mexanizmlorinin
siradan ¢ixmast vo s. kimi hadisoler ciddi qazalara
sobob olur. Nasosun is¢i hissalorinds vaxtindan
avval yaranan nasazliqlarin aradan qaldirilmasi
todbirlori isa quyularin tomirlorarasi miiddatini
azaldwr [3, 7, 8]. Gostorilonlor bu tip yataqglar-
da yeni texnoloji iisullarin totbigini, daha miiasir
konstruksiyalarin vo avadanliqlarin istifads edil-
mosini zaruri edir [9-11].

Neftqazgixarma idarolori vo smoliyyat sirkotlo-
ri bilavasita bela yataqlarin islonmasini tomin edir.
NQCI-lorin va amsliyyat sirkstlorinin iimumilikda
80 %-dan ¢ox quyular: dorinlik nasoslari ils isla-
yir, o ciimladan bu nasoslarin 11 %-2 qadori elekt-
rik dalma nasoslaridir (EDN) [4, 11]. Tadqiqatlar
gostorir ki, EDN-lorlo istismar olunan quyularin
say1 az olsa da hasilat baximindan gonastboxgdir.
Onlar stangl1 dorinlik nasoslan (§DN) ilo islayon
quyulara nisbatan iqtisadi cohatden daha samoro-
lidir. SDN-lorlo miiqayisads EDN-lor quyuag-
z1 avadanliglarinin sadoliyi, nasoslarin yiiksok
mohsuldarligi, 3000 m-2 godor derinliys buraxil-
ma imkani, tomirlorarasi miiddotin ¢ox olmasi
vo nasosu qaldirmadan tadgiqat islorinin yerina
yetirilmosino imkan yaratmasi kimi istiinliik-
loro malikdir [7, 11]. Lakin bu tip nasoslarda da
miirokkoblogmalar az deyil va istismar goraitindon
astl1 olaraq daima tokmillssdirilmalidir. Idaroetmsa
qutusundan elektrik enerjisinin kasilmasi, quyuigi
izolo edilmis nagqillords bas vermis pozuntular vo
nasoslarin mexanizmlarinds — firlanan hissalorin-
ds nasazlhiqlar va s. [9, 11, 12].

EDN yiiksok firlanma siirati naticasinda moarkaz-
dangagma qiivvasinin tesiri ilo mayeni nagl eden
nasoslar oldugundan, naql olunan mayenin torkibi-
nin (mexaniki garigiq nezardo tutulur) nasosun iglok
hissolorino tasiri ¢ox boyiikdiir [3, 4]. Nasoslarm
dayaniqli va uzunmiiddatli olmasi mahz naql edilon
mexaniki qangigin miqdarindan, qranulometrik vo
litoloji tarkibindan asih olur. Nozors alsaq ki, Azar-
baycanin neft yataglarinin boyiik bir hissasini zaif
sementlonmis siixurlar toskil edir, onda hagqinda
danigdigimiz nasoslarm qumdan miihafizo sistem-
lorinin daimi inkisaf etdirilmasi va aktualliginin
sobablorini asaslandirmaq olar [7, 8]. EDN-nin
qum axmindan qorunmast prinsipial olaraq, naso-
sun gabulunda lay mohsulunun torkibindon qum da
daxil olmaqla digar mexaniki hissaciklorin ayrilma-
s1 va ayrilmus hissaciklorin mahlul soklinde EDN-
don yana étiiriilorak onun atrafi ils yuxari hissade
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(EDN-nin ¢ixisinda) nagl olunan maye ilo yenidon
garigmasi sxemino asaslanmigdir.

Problemin halli tigiin ardicil nasos birlogmasi
toklif olunmusdur. EDN-5, onun yuxar hissasin-
do sirnaqli nasos (SN) va ya ejektor ardicil birlos-
dirilir. EDN-nin girigindon asag1 hissads iss qum
hissaciklerinin ayrilmasim tamin edacok parli qu-
mayirict quragdirilir (gokil).
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Quyu konstruksiyasinin prinsipial sxemi

Toklif edilon qurgunun is prinsipi asagidaki kimi-
dir. EDN iso salindiqda miihorrikin / oxuna birlos-
dirilmis qumayrict 2 firlanmaga baglayir. Quyudan
axan fluidin agi-kristal fraksiyalan 3 (qum danacik-
lori) burulganli axmn naticasinds morkazdangagma
tacili alir vo konarlara sixigdirtlir. Belolikls, EDN 4
qumdan tamizlonmis mayeni soraraq tazyiq altinda
5 SN-ejektora 6 otiirlir vo SN-i igo salmaqla yanast
va iimumi mayenin qaldirlmast 7 {iglin talab olunan
enerjini tamin edir. Ejektor 6 1s9 yeniden EDN-nin
astrafindan kegon qum denacikli qansigr 3 sorur vo
qumdan tamizlenmis maye 3 ilo qarisdiraraq toplam
maye halina gatirir 7. Sonda quyudibinds yaranan
qum axim EDN ilo tomasda olmadan yeriistiina nagl
edilir. Taklif edilon quyu sxeminin asas maqsadi
EDN-nin is¢i hissalorinin mexaniki qansiqlarla fizi-
ki olagasinin gargisin almaqla onun qumdan yeyilib
dagilmasi ehtimalun minimuma endirmokdir. Lakin
burada qurgunun fasilasiz islomasi ti¢lin bir sira prin-
sipial taloblar 6ziinii dogrultmalidur:

— qumayairict hasil edilon qumu quyunun istis-
mar kamarinin divarina dogru sixigdirmaqla EDN-
don yan kegirmali vo $N-a dogru axina qosmali-
dir. Bundan slave qumayirict EDN-nin atrafinda
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yaranan qum hissaciklorinin axinda longiysrok
¢Bkmomasine gorait yaratmalhdir;

— geyd edildiyi kimi, quyu sxemi ti¢ miixtolif
hidravlik qurgudan ibarstdir vo bu ssbabdon her
ii¢ qurgu mioyyan rejimds islomalidir. Quyunun
solis isi liglin bu miivazinati miisyyen eden para-
metrlorin toyin edilmasi vacib mesalalerdendir.
Bunun iigiin SN vo EDN-lora qoyulan talobler
miieyyan edilmalidir. Bels ki, vahid zamanda qum
(qq), EDN-don yan kegen maye (q, ;) SN-dan
naql edilsn qarigigin com (q.,), toplam (q), EDN-
nin maye (qy,) hasilatlart va quyudibins toplam
axin (q,, ,) arasinda (1) sartlori saxlamlmalidir.

gsn = Gmony T4
9, =9t 9on

g, _ My
dr dt

g, =qq Vo Ya

B
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Notica
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