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Abstract

In consideration of the actual situation of pressure loss and energy consumption of the water in-
jection system in the oil production plant, by using the finite element analysis and hydraulic prin-
ciple, according to the topological structure characteristics of the oilfield water injection system,
the mathematical model of the injection pump combination optimization and the simulation mod-
el of the oilfield water injection system were established, and the graphic methods of parallel op-
eration of water injection pump were proposed. Based on the technical principle of simulation and
optimization for oilfield water injection system, the water injection system management and op-
timization platform is established, the optimal scheme of pump station operation is found through
optimization model, and the purpose of energy saving and consumption reduction in water injec-
tion system is achieved.
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1. 5|8

A3 b B A 1SR T KRRy AR IR . {E R R KRR AR R A T I AR R
P, WG KRR HBZ 5 ARG 40% A A7 . TR, AT X AN K B G AR HAT VEA
BHSC, 3R, AR E RS

K RGO E B 2 PRt B BRI M GEAT) R AL o R4Sk, [ A S 25 %
KK RGHAT TR . SCIR(L] [2] [3] [4] [5HRE R K RS MO ALK 2 8 T Bt Bk b, Tidde
TR , T LTS e (K RGN o SRRV K B G52 1 2 AN S TT (R /K L TR A
PRI R LR A A ) A TR T4 VK S ) AT St (T T 2k, Sl = 2k
ARG, R HHATO BT SRR AR A A A O FE[6] [7] (8] I, ¥EKRGHIMBIRA, RE MR
SRR I 2 T AR A o T S K AL A VR AL RO R R R B R K B 0 EOREAL, SR T KB
BT AR IR AR K R B S AR AR B, 257 T Ik RS AT & @itk
WERIR T AT (B T R
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2. KRG EITHIRMNR 5

HIEKARGHIHBITEIL 206, EPELENH 17 6, HEENAH 3 SEEERMR); MHAELE
KRG 17 &, AEE 100%; WHRELEELTR TS, G 41.18%. EAHRER I 1, B
BT K E 77 14.01 MPa, kP 28 & 71 82K 0.39 MPa, VEKE PP & /1 5k 2.32 MPa, Hrh
BERIE 19195 0.60 MPa, JE/KIRZEE J14i 5k 1.72 MPa.

Table 1. The pressure loss

=1 ENREER

"k KRS K KT HEKH i E S KL HK IR
RG4R HEHES/MPa O S/MPa AT EJ)/MPa K7/ MPa i /j#5ik MPa J& JJ4ik/MPa  J& J3#5 Je/MPa
T 14.05 13.75 13.62 11.73 0.3 0.46 1.89
M —3 14.4 12.9 12.83 11.04 15 0.07 1.79
JiEJILPER 13.69 13.5 13.04 11.31 0.19 0.46 1.73
R TRER 14.5 14.2 13.41 12.61 0.3 0.79 0.8
JEVAvER 13.7 13.55 12.56 11.59 0.15 0.99 0.97
JE-LyE 14.9 14.5 13.84 12.17 0.4 0.66 1.67
JEFACER 13.15 13.00 12.22 9.27 0.15 0.78 2.95
JHEILE 13.70 13.57 13.01 11.08 0.13 0.56 1.93
S8 14.01 13.62 13.06 11.35 0.39 0.60 1.72

TEK RS RERERS 022 2, BARG A BE R N 18,837.1 kW, [ R HEAKRERE 59%; WALk 7562.5
kW, b RGEARFERE 24%; SHNTIR 540.2 kW, 5 RGEEARGEFE 2%; BLHIK 2296.8 kW, 5 RGH
TRBEFE 7%; AR 2510.5 kW, G RSB ILREFE 8%,

Table 2. The energy consumption in water injection system

2 EKRRGEREREER

K B G TR KRG FHA N E L &ﬂ@%éﬁ K2 K IR HKRY
WAREE/AW  BURREER/AW  BURREER/AW  FIRHIKAW  HURRERE/AW  PURREE/AW  HiHAEE/AW
TRE 1628.5 466.3 24.8 0 10.7 156.5 970.2
M —3 2471.7 495.7 206.5 0 10.0 246.0 1519.5
JiEJILPER 2018.9 492.7 21.2 0 237.2 168.3 1099.5
R TRER 6755.7 1710.4 93.1 0 275.5 0.2 4396.8
JEVAvER 5057.3 1130.0 43.0 0 582.1 253.7 3048.5
-t 42276 961.8 77.0 0 4429 3315 24145
JiE i 5375.0 1275.6 40.6 0 243 921.4 2894.5
JHEILE 4485.9 1030.0 34.0 0 495.4 4329 2493.6
it 32,026.6 7562.5 540.2 0 2296.8 2510.5 18,837.1

3. EKRRGIRUARE
3.1. HFHEE
ARSI AL A SR H B
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. < (p2i _pli)Qi
— Az = 1
J ale .y (1
i (sz — Dy )Qx
i=1 5iMei
foad Ml o
2.0

e jOATEAKE RS, kW-h: RO KFE R, kW-hym's m A— DK EKEGE: O, N8
i BRI, mYd;s py WA | GIEAGRIOH TR, MPa; p N5 | SIEKEMREAE S, MPa; 7,
N BEKERINE, % na NH | GEKENLTIER, %; o NRMHF R, o=0.2778.

MRIE ARG PGSR, FERIE 1 ERSE R DR R R 5, B8 K R G O KR 2
TR EH. ERHOE. TERE. TESESZILR RS 5 LI,

3.2. (hEER

TEIK R e 0 FACA AR R 3 37 E B 7 AR 4t P % BT K RE RS RE AT I PR Y s T T R
SR FH AR QIR 48 T 0 1 Fh 4 A

LR BHGEARS A UE AR & 36 RT3 0 0 FAR R AT AR o A8 SERRIT FU 2 b A BLx T
AW B FRROR N, i TR WUAAGE R TR B S RUE, S RIRRHERE M T R AR R A%
HAUR RS, ML KARE KRGS Hit . BERIHK RAEMEE MR, RGeS,
AT PRETH SR RTSEYE BT 70 A SULR P il B3 AR 017 OB R AT SR A

4. FKARGEBMRULTEE
4.1. FAR]FEE

Fe T WRIT i BAERIK D722 i JEUEE AR ik VA K RG0S ISR AN R i, Sl A K &R
Gef7 R . K ) BRI 2R AR i B TR ZE AR B RV K B, ST A BURAZ R . R
W5 07 AR R BCERCRE A VA AR i, DA, i RN B PR SE AL T SRR, I W P
IERBEAT KA. BENEIKE R G R AVE B S HUEAR AT DL 7 OB 2, I H AT DL e
BRI TR %, DOERIHK RS REFEAEN H 1.

4.2. FEEH

1) FIFEREMRGENIBTSEL. 38 F5 U AT LR R K RS &40 SAE BL 2
HUEORE. 570), B TEAS KR ENIE DL 2 M Ils), Hisird it —mA2, WEKR
G B B A 7 0 A AT DU AN AR TR KRR, IOl R R R G IE AT 1R 0 1 AT SE A4
SHF

2) RIERAEBCRRE MR, i THEKRGEKYET, EMARZGTHE BN ERRIOR AN, Hig
TZHEEROSE P EBRER, RIS AT DR R A 2 0 B AR R IS8 S 58
PrEfil, T DA SRR M IS AT 1 R

3) RIIK ARG IS AT & ML TH SR, He T K IR v 1A i R T4 5 SR AN i h K
R EAERCERCR, B IISAT T AR RS IS TESR I ATIR T, (K RG0S REFEREAR, B4
RGMIBATRER S, AMBEEK RGBS T .

4) AR il 2k o BRI B, WEAKR AL - iR, RoR - EM&RE TG .
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5. SRAVEMR R UARBL 54

JE\EE T 3359 TNk, T4 BaiEA 7 AEKE, KEN 90 m’/h; T S4 T4 5k
HAEVDVE, 52K 80N 30 m/h. UL S6 T2REE M /N, T2 B 3 ANECK A, KE N 105 m'/h.

R AL e B /ST - B \VEK S5 °F 5 AT 3359 BooKIal kb BESTE - MUK J Pl i T
3-6-196 Fr/KIAl 4. BT \E G Y T2 RS2 K B8 30 m¥/h, HoK P s e R A Timak b, a2l
Xf i S\ HEAT K 0007

B 1. — B TR R EN 160 m*h, P ERIFBAETEN 297.8 m¥/h, HHIE TAERB N T
137.8 m’/h. @B, MERE AR SR HFBIET, RAE S LT EAL A BECR T .

B 2. 4347 170 37, 4PN, HABUEHEE BN 350, 400, 450 m/h, SZPRHEE SN 402.8.
4372, 415.5 m’/h, SEBRFEHE 10908 14.40 14,4, 14.5 MPa, V&L /18 14.2 MPa, & A3 BN
0.2, 0.2, 03 MPa. fEIZLHLT 3 &R AT e Lol s 20 43 708 0.73% 0.68%- 6.33%. 1H#
SR, HEANTE RN G RS RS AR IR T, SR IR B IR 47 =LA I B v o
o

B 3. — & T AR s RN 500 m/h, 5 6 BRI E N 1032 mP/h, R T AR
BINT 532 m/h, PrERCER R N IR RS ) TS 0.13%. B BZ IR, BE)\E AR FE RS
FIBRIZAT, KA P B AT AL I BRI 4T
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