= Jm BRI & B s & EDKE) AR 2 WO

ZREREENFRERSYBENRE
ViR

KK, FHRE, hEE, NAE, REF

(LRICA M KA MW TR, BT KK 163318;
2. KA AT T K ZEAR AR SR 2 A R A SR %, BV KR 163318, Email: 38545333 1@qq.com)

BE: RoWBE—MEZN-RXEEA, BRCHET REAWRALFHE. £
REBReMBREANEMF, BERZEDHEAKTRAMEFORNE—BENF,
Zwg T ERBEWNEHE. MEXTEFIRY, ¥RESLHATHRMEXTSFHEERL, B
Yo, AXBELTFRERBENAFEBRNBRERGMBERIREBREFERL. XA
HIREpEXERHEATRE, L6 T HEHEE OSSR ATT ML FR
AW MEAH., FEERK. RRHEAESEANLPRBELPES, RERERA, BHR
BEEAFENFHERA, FEEHRBEHEL DN, EHSHEEA LEETE, REe
VIE R EREEAR Y. AR ERGWMBEANS O T, HREF R FGUR AR #
Mo ZRRETALHARTHBRERCHBE 5087 HERKE.

KR RAWEm; Rl EAS; GRESN; EXEE

1 5

illl3

N TR ERRBEIR T ORISR, SRR RICREORIZIIE A, Hrh ey
REFIB 2 B I EE, RZE KR AN SRS LA I HC R, A IR 9 A
G HWEGAE CREMEBD WK, REmE AR, IR R YR
N T BAFELF IR RACR, NTRHEA SR AR AR 2 i sh K s s BridtfT 7R/
BT, RIS A R R SR A PR B0 A5 (KR

KT AR AU AR TR BN (KB 708 SR P ik, AR A R A0, AR

FEWH: FRRHEE KL H (20172X05071005). BT HREAHEG I H (E2016015).
fEE T 287K (1995-), 9, BRITER A, WL
JEIAEH: 87K, Email: 385453331@qq.com

- 831 -



= Jm BRI & B s & EDKE) AR 2 WO

PR S BB AR S &, I BB TR R, BNL T e R AR &
WA R E BB, BT TR, 58 2 SEhril FOE 5 R S 0 R 5%,
PRZ ) 7RI IR S 3 IR AT T RUBYE A, S UMER IR S AR, E
HS .

2 PyEeR

R RS 1 s, SERRBEME N O WEREE. SR BFAEAHRE
P @ WAREMZ ot — R sl @ MR A A AR AR I S48 R RN HoOVH AL @ 2
NIRRT BTN © BISE S © ARA- WU H A R B D)3 B IR R4
B, SPERE R s AR s @ A B RSB IL)R T AR SRR o

1 AR s RS

3 BUARIR L S R AR

JE TR AE B
~ Kh
1.842x107gBu’

3.6Kt r
»

Ty P

Pp (p—pi), Iy
MEEE e SN

My =p,+p =Er + Fr

y
|

- 832 -



= Jm BRI & B s & EDKE) AR 2 WO

3n+l1 1 1.842¢q
2n+1.2c’Kg  h

E=HF"', F=20FE, F =

S

Kof: BN REG CONGEE RS REL, UMPas h NEEIZA R RE, ms K NIBER, pm’s
p AN r R HIE TS, MPa; p NJELRILE K F), MPa;s ¢ ARBURE, m'/d.: r,
NFHAR, m: R NTERWRE: NI, he & NFLBRIE: w WFRIEREE, HIFFRAR A
EIRMRIEE, mPass; 4 NETVIRIE, mPass; u NFATERIEE, mPa-s: n NIRZFWA
WREEG KRG H ONAR BRI R L mPa-s™; 0 ARATRITE], s; NS BHE
T A R R

Kz ie . RETIEANESNETTRE, Wi B To AR B SCHEAT TC BRI AL AT
R

19 iVD% _ 9P D
ry oy \ M, ~ or, ) ot
pD tp=0 =0 (2)
Aol (3
Il’la aVD =1
S 4
u, on, o=rp Ry
KL LR, &
r,=e" (5

RHRAED T, I p Go ) KT pBI—EETZERMp (b ) KT xf—
BroZE R R, ATRAS R Gy ) A IR ZE A

apil +bpit+epii=d, (i=1,2,3,..,N-1) 6)
=0, (i=12,3,.,N-1) D
=Poi + Pora =dy» (i=0) (8)
~Phia+ppy =dys (i=N) (9

- 833 -



= m A EUKS S 2 B - m A UK F AR S RO

/\I:':]
a,=l-e, b=—(2+f), ¢, =l+e, d =-fp)],
_ (n—1)Er+nF Ax B AT (Erl_" +Fr"”)
T Err 20 T 1AL,
1 Er"+Fr”

dOZ—AX'a dN:_R_

1-n -n
" Er, "+ Fr,

Iwﬂmﬁéﬂﬁ&,m:E%gﬁ;NﬁmEﬁﬁ@ﬁmﬁﬁﬁﬁ%o
P L AR AR RO TR R, b K, 50T MR, R
BN AR, SRR, 8 BRI )

4 RS

B RETE KSR L AR R RS MUK TR A SR i 25 i P 2 oo ARSI SR A AR EY
Bk A0S 7 B AR ROy 1 B, Rk Both 2 I B, R SR A
FEMZ ARSI 2 BB VB R AA R, BT H R E M R, 2 BISNL S,

J 3350 2 HE I G

B2 Rk R G SR 3 H S 2

FA SIS TRD X s g P S S 2R il R i) 52 1] 3 Pz B A ) TR AR FEAIG, T3 B I
JURUE J3 3 H it 2B T B, ARk B S Suth 2 ERBLR AR IR, REmRi#H

PR .

-834 -



= m A EUKS S 2 B - m A UK F AR S RO

0f=0.03s

B3 FABHUIS T s 7 1k B2 7R il 24 £ 5

A 2R 00 e R Y i R R RE e I 1] 4 PR . FEAEIF R ERMT B e Ja, FR B R
B, AN ) R RO 2, RN B LA

H=50mPas
----- H=30mPas

B4 B2 AR KOs s 7 1k 2 7R it 24 £ 5

TR RO R Y i RS2 A 1] 5 TR . SRR TR EOER )N, AR R AR
PR, SRR B S A 2 I GO . B R TR AR, AR BT D) AH
(MIRE Ao, L = B D) AR AR R EE AR /N, AR IR TS T 32 1 BT )
M, T EAREA R ST HOAR, 575 K S 2o 2l 5 T

2
Igtp

K5 RO s 71 = SR il 2 1 5

- 835 -



F=t mEEKS AT & B U m e EKE) 1A AR S WO

TR SR B e R Y it AR R R U 1] 6 . AN 6 ATRAE Y, VER SRR
2% 105 IR AN . VR EGEBEEE 1, BRI T PN . R T 1
I, FEAR A A A 2 B0 B, JERGREEEOR,  HhZk ERIE R, SZAMA SR
.

lgtp

6 R ah FE X & A7k A2 B Y il 2% 1 52
5 45

(1) AL T 25 R8I R 50 L 1 B O ek 1R B R SR S AN R e B B A i, A
A RZINEIAT 7RI T R RGNS K R AL, 3R &Y
VR PR AN SRR RE ,  FEAR )AL R B s 70 3 40l 2t B

(2) X EIIE T 2 AT 1 BBUE M e ARt TR AR AR R, AR AR B
J 3 8o 2 bR s BRI RE AR KGR, TR TR S ) A T

(3) VER L T ZRE ML TR B, FERHBOR, AR 5 1 _E e 5 i
Ko ULHIRZANL T &, 52 20 8] T Pol™ H . RIRE R S YUK S13h A& o
JEVER SR LRy A B

& % X M

U W, VRRE DT LA U e R A A IR e AT FC[T). K Bh SRR S (A $]), 1999(02)
240-246.

2 fEfE DURESYINEARI ZUCRIMBIR S [T]. 5 LR 53645, 2019(03): 176-177.

30 AW, T, BRKE, % REVIREE SRR ARE B HmE Y 7 X RSN A5
RAREALT, 2018, 47(06): 64-67.

4 FHRZE BEF, THE, % FREWERARE BRI KA H B W, 2004(02):

- 836 -



= Jm BRI & B s & EDKE) AR 2 WO

10

11

12

13

28-30+42-128.

Garcia-Pastrana, J. R., Valdes-Perez, A. R., Blasingame, T. A. Flow of Non-Newtonian Fluids within a
Double Porosity Reservoir under Pseudosteady State Interporosity Transfer Conditions[C]. SPE Latin
America and Caribbean Petroleum Engineering Conference, Buenos Aires, Argentina, SPE 185479, 2017.

De Simoni, M., Boccuni, F., Sambiase, M., et al. Polymer Injectivity Analysis and Subsurface Polymer
Behavior Evaluation[C]. SPE EOR Conference at Oil and Gas West Asia, Muscat, Oman, SPE 190383, 2018.
Raghavan, R., Chen, C. Fractured-Injection-Well Performance Under Non-Newtonian, Power-Law Fluids[J].
Society of Petroleum Engineers, SPE 187955, 2018, 21(02): 1-12.

AN, XEE, EIK, % REVIA R TR IS RAE S HI]. K, 2019, 28(01):
7-13.

AN, RYE. SRR AR AR IS B B BUE TS DT IR, KB 1R R S R LA, 2008(03):
331-337.

Bw N, SRmm, RITNEE, 5. &5k A A 75 AL R rh i IR Sl R R (0] R Ak UL, 2007(05):
70-72+87+109.

BERER, SERUE. RGSRIETRT A sl FBUE U], ks st Sithe, A 4, 1995, 10(5):
510-515.

RO, W, BEE, & A R A IR AT R T[], b B R A AR AE S R,
2014, 34(11): 76.

FERE, me R, FHHE. R8RSR kAN R R AR € IR 3 S RHED]. AhEER T,
2003(06): 57-59+87.

Build-up analysis on pressure of viscoelastic polymer flooding
considering injection production intensity

YUAN Hong-fei, YIN Hong-jun, XU Guo-han, LIU Ke-xin, XING Cui-qiao
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Abstract: Polymer flooding is an important technology of tertiary oil recovery. which has

achieved good technical and economic benefits. In most transient analysis of polymer flooding

pressure, it is usually assumed that there is only one injection well in the center of a circular
closed or infinite formation, ignoring the influence of injection production intensity. In actual

production process, there are often multi-well interference and imbalance of injection and
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production. In this paper, a mathematical model of unstable percolation of viscoelastic polymer
solution in homogeneous reservoirs with injection production intensity considered is established.
The finite difference method was used to solve the model, and the corresponding dynamic curve
of formation pressure was drawn and the sensitivity analysis was carried out. The study shows
that the parameters such as consistency coefficient, power law index and relaxation time will
affect the shape of the curve. The larger the consistency coefficient is, the greater the pressure
and pressure derivative value of the radial flow section will be, the smaller the power law index
and relaxation time will be, the more serious the upturning of the pressure derivative curve will
be, and the more prominent the viscoelasticity of the polymer solution will be. Therefore, it is
necessary to consider the viscoelasticity of non-newtonian fluid in the dynamic analysis of
polymer flooding pressure. This study can provide theoretical basis for dynamic analysis of

viscoelastic polymer flooding pressure in multi-well system.

Key words: polymer solution; viscoelasticity; transient pressure; sensitivity analysis; injection

production intensity.
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