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Abstract

Ddevelopment difficulty, ground investments, water treatment costs and environmental pollution
risk are climbing in the high water period of oil field development. Combining the oil well lifting
system with the downhole oil/water separation technology, the water is separated and re-injected
in the downhole, which can help to ease the ground handling needs and reduce the processing
equipment investment and operating costs. To meet the different needs of downhole injection and
production process, electric submersible pump, screw pump, rod pump and the combination of
ESP & PCP with downhole oil/water separation technology are developed. According to the prac-
tical application analysis, the technical difficulties and the problems are including injection, seal-
ing, clogging, corrosion and scaling. At the same time, the downhole oil/water separation technol-
ogy is still further enhanced.

Keywords

Downhole Oil/Water Separation, Swirl Separation, Gravity Separation

S HRERARMRIIRE RE

ALFY, FEP, ZER, Hay

b [E A AL R A BR A B A7 IR R e B, bt
Zep [E AR (I R), B

Email: ‘wengi_ke@163.com

Weks H . 20204F5 H11H:; F#HBER: 202045 H26H: & H: 20204F6 H2H

H E

WEFFRBARESKE, FTFREA. MERE. KOERARFFGEREEIHERY, FFERTE
CEMEE

XEE|H: M, FEY, REA, ML, FFHREEARTT RV E RN, Bl T, 2020, 8(3): 245-256.
DOI: 10.12677/me.2020.83032


http://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2020.83032
https://doi.org/10.12677/me.2020.83032
http://www.hanspub.org

fIscHy 2%

MRAMHEFRESH TR EEAMES, LIHH TR EREE, EEMEECHEES, BEAL
HBEEBANBRIERA . AAERTZE2EZERRE, BRAATRRERBERFAFIERTE. BHR
FHERLE. ARRAFERTIZERAGFAFERLEEFELEEARI. REEHEMATER, 25T
H MK BEARTIGREARE R EEMASREFFEEN. HFE. BE. BhE54EEE. 5HA
i, FFERLEMENRSESEIH, ARBRMNASKRRUMEESSE.

KA
HTHE, ERTE, ELoE

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

T HREN RS S, RS K BRI 2 . AEFE R BRAA W T SR H K A B RRAS AN W 34
K, RE BTSSR, SEON IS T = sk 58, IR R NFIERAE 2 FHEE T INEEK Centre
for Engineering Inc. [1] 1991 “E34T T T IR 7 BS AR - [RIEA 78, T 1994 45 LE Alliance Ji
HRHT 748 “ESP AQWANOT” (N4 80) A TR B F 3015 3l o - PR Sk o B H AR M4 4
TERHE T 7K 7 B R AR R G, A B 2 /K s R AN 5 BOAS, BN R EOA o) A 380845

2. H T BRARRAITIERE

FIHRMIE KSR, FIRRFEHER, RIGER T, SN B EA IR, P it
—REE R, PRI K B B R AT MR, RSP B, RS TR R
HENE, R AR SEINEN SR . IR S RGOSR H B, (Hi T E R AR P
71, B 7 B AR T B IANE B IR MRAEH T BB, HTFK oy s as ERamE
T B EE ST RAEGR) MUK ITER AN SR AR ER, BFR. ARAHAS. H
H, DLTERM R AR RN B R ST SN o) 2, RO R R L ZHAR AT B E
RO PR T BEREAT B I AL B B, At 5 7K XSGR A7, T DU R i 5 /K ORAZ IO A7
2.1 HERTBERAR

JREIAL 7 180 R R YRR F) e i ) 1) L RIE B R @ 70 18 s T LT 45 R PO 20 SR T e AR i st e iz sl o A 15 0
TWERT, PANESAE & BT RAT, IR BRI SNIER A 2 ERA LA BN R
P B A R e RK B & 0 ARG AR T BRI HEBL. WIE AR S

TRy B A 7> BRSSP BRI . AR iR aEeE
IR [H A S X e 2 B a T KR MIBEFL TAE . S5 S S BT, B2
SRR XHR-BUK I ERAR AN D BRI . HEA /N I I ELAR S AN K S S AAT TR
EADSEESK . REHT3]. Thew [4] 54 RV RHE G ST et . SR Y Petty [S]4EHR Y 1 [AIIK
JIER S HIAE R T, RIS A THUE S N A e SRS 8 a4 K SEBIL/K T et as [ 1) HER) il B . AE RS
Bt 75, L6155 NS it X K T et a s 77 B AN [ o EE RO S MAEAT T 7E,  SEmR e A - 7K
rEPERE, IO TR G B ARF E 2. SPaE 7] SR 1 R AR N AU Bt a1 B AR 22

DOI: 10.12677/me.2020.83032 246 i AR


https://doi.org/10.12677/me.2020.83032
http://creativecommons.org/licenses/by/4.0/

Py 2%

oo SCRIPP[8]. AR [OVEFE ST L T he i as I IE J1B% . NIOE T H AR S 12 S E0T AR 4T
22. EhHEREAR

HATUTRRE R K S FE AN, AER s RTINS T Seilhifg S 5K 8. Jks
RAERPAEATIR & 5 KRR AT A B, (AR H K AEALIA A BIHE R e, — B WA B . 228777
B AT, SRR, BRMACREE, W RBRKP R HRo O, AR B ANIE ] .

i o PR[L0TAENS H Ay AU Rk 738 2 (0 0 B R B BEAT TS, 0BT 1A 5 ik /K 7y B8 R S 7y i 4%
RORIF R G, AR B REA ) B SR ENIEE 7 73185 G0 B Ut — Aol L A = sk o i 4, O Huidk
17T E B SES . X 7 BEA AR S HONR SR SR K 7 B RCR AT T IRABE T, SEER A5 AN F
WA T ER >R A BTN . SRTH1L], BEE[12], Bt A[13]155% 2 AR ALK 7 2 R AT 1
RNIBTTE, ARYE S N SEIRANEIR /0T, ZMHTREmi o BER 0 B RCR I BRI SR, g Ak UIREARIRAR
BEAT TR, Vit HUBT R 2 AR K 7 28, 1200 B a0 B RCR WL, AT AR SR 8, BRI S 7K

3. EIRSMNEIHERZARIVR
3.1. BESMRENAIR

HULE AT, EAMNFZ KIAH AT TER T 2 T Ko 8588 DL D R i BRAR FIA 3R H /K 9%
WnE K TREMF 7 FR 0 (C-FER) £ [E Vortoil A %], 3£ Reda A %F. EE. EE. MEE. sk
B M S [ B AT R R T2 B A SR B 5 . E 1994 45 FH 7K 7 HESE 7 125 2 A Eb 75 45 4 R 1) [ o
AR T2 IAE Alliance i HHRIGET AL, FIFAERBAR QT 2 DRI, BeR K 27 ient CR -
HR T ZFE )RR T 2. Veil & Voss [14]15 N Giih 36 B ZomE KR T2 M 59 A3, F
i, ZZ CHERHE BRI T . Gt Eeh 30 DR 2 AR EE, 24 DI EN
WAEMZ. 19 MR BEENEM KRR EZ, 32 DHMFENERNE S REEHF, 19 D Eh M
= B, 12 D E N . SRAK T 2l 2 RIS 432%~1162%. )4 5 [F AR B A I
FE R KR B2 106%~233% . ERAR I AME [RI AR ARAI A S HE T e, AH A AE B (R 1 2 55 tH R
AR L 28 . MK B ZE . MDA S NS ] .

3.2. ER#REIRK

M 20 HHLEARTF A A H 2 iR KA i A Ik SRR AT R RIE AT H BT ARAbaoks: .
AR (R AR) s LLDCA UM FE R+ ORI FH Bt e S8 26 SCRRISCER 70 BT« RER B8 e 3 N Sk 7 T T
JEYPEHE T, ERh S AifEl s STk S KPR BS54 R HE R T2 EIF AR R S . (H
T B LR L Bl E 27, R T ARR S FEHERTZ,

2004 45, A H SR H AL 55 7K 0 B 2> B AR SS & BEAT — D RDFER I DI 06, S T 2PN
B VARG RIRCR, ST B RS, RPOFERARN I . L2 3 H e il ™ E . Ok
BEE I S oSS R P BB RS .

2007 4F, TR L dhifEh L SR S8 R T RO R (R R L2k %, e igh i F A
7P EE AR R R 5K R BAES SER T, Bl 4 1

2012 &4, KPR IR 863 I H I AT FF AR IR HAA R WURHFT R [F) AR ST 2R AR 1Y
AEFHERTE, ks 24 HX LA L, ouE A HRTHE sl Eom 2 il

4. FIFEREARLBEHNAER
IS T K5 R G 8 ) S IR U U R 43 93 T T A B R BT AL T 4 B R e

DOI: 10.12677/me.2020.83032 247 i AR


https://doi.org/10.12677/me.2020.83032

fIscHy 2%

MUFURH T 78 R G0 Fer, DA R AR R 5 3h J R N S T N T R iz, FoR B o Rk,
PRIV B Bl T H0E . SRR AR IR, WA E AN T K B RGP R8T — 2 N
Ao TR RO CATE M L« MR RS AR 8l 0 2% 1 = RS T K 7 B R G A ALl S A T
BEAT f Z A 4

FIHER TEAAESRE . ISR, M W L B N R 2, b S [ 32 2R K e 5 g R
HEWMTE, “MP WG ZERNENLTE, RESIFERBCET T BT ER . BA LA
FHR =Fah 1 AR FHER T Z.

41 BEREHERIZ

LR R R 20 M TP R BRI & Ko, R AT 20 R 20 B8 5 28 L AR A T TR
JZ, SEBLFEER . ARG S LR AR, R IR 2 B s R K > B T7 R 2 AT = H
411 BRPBYFHERLTZ

BB L AR T E d— A B el e s ANE R As S AL (1] 1) 47 27 AR 22 L i
G, BENFE T IR o0 8 a5 SE B K 73, ARSIk MR @t e Lk 1 3E il R4 7 S i
A A MR A RIR FENEKEAL. R GHEARZE TR R FE — & iR R X T2 A2
SERAHS TR, AU, B T MR A RIS SR RFAL, TR B BORAN B A

AR
b
LR

R
e 43 B
11
i

-1

a | -
U # 5
&£ -
- n"“ \f-’. L 4
r ¥ y

Figure 1. Schematic diagram of a single-pump
single-motor downhole oil-water separation system
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Figure 2. Schematic diagram of a dual-pump
single-motor downhole oil-water separation system
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Figure 3. Dual-pump dual-motor downhole
oil-water separation system
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Figure 4. Single screw pump
injection and production process
in the same well

B 4 2BAREHIRT
ZH

4.2.2. TUEHRFEHIRIZ
BURFF A RIFHE R T2 SR S5 9 2 2806 T 28 HERIE R AEN R SRR [15], A
JRVIER b 7 7 500 2 PF I A T 2 ) P SR 4 A ) el R A 252 2 A 2EAT 7 B VR KD 28 T A [ o B B A ML) 5.

43. BNREHIRIZ

431 EHHE + MERRRFERTZ
BAEFIZR R IR TE R T B8 A EANENZ 0, H— G XU ERIZR IR BT AIE A
RER. i R R AT E B, U R AOREZE AL T m A X, N AR T E S KX
KB AR AR A A B M N R E TR B L RE LRI EE TR AR, AR
NI K (5] 6(a))s TR RRIS L R ARSI, T A it AT A B A A s s 7 4 R 23 B K (K 6(D))
ZARGUE N T ERIH EENE BUR, A7 R AENE AR BCR fh . FEAE A, BREAE R RAE
FERNATI S0, @Al T B ARSI AR ZE T SR K I N ATER 7. A T AR 22 (R R AT )

DOI: 10.12677/me.2020.83032 250 i AR


https://doi.org/10.12677/me.2020.83032

Py 2%

N, IR AT B PR SHEINe  TE K R BN S AN OB AR KA 5 R A AT N A W,
ATBEATIE R, AT DRXE T Hh B A5 A R 1 o

Figure 5. Twin-screw pump injection and production process in the same well
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Figure 6. Double-action pump downhole oil-water separation system
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Figure 7. Double-valve series double-pump system
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Figure 8. Cyclone separation + double-acting pump injection and production process in the same well
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Figure 9. Screw pump production electric submersible pump injection combination with the same well injection production process
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