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Abstract

In order to realize efficient development of polymer flooding blocks, empirical analysis and nu-
merical simulation were used to optimize the polymer injection parameters. According to the
characteristics of different stages of polymer flooding, the dynamic parameters of polymer injec-
tion in a large number of Wells are analyzed and calculated, and the production dynamic control
chart is summarized and formed. In order to ensure the effect of polymer flooding, a small amount
of 25 million ultra-high content polymers should be used as the plugging control slug, 19 million
high-content polymers should be injected into the early plugging slug, and 7 million salt-resistant
polymers should be injected in the middle and late stage. The concentration matching of classified
Wells can be used to design the injection concentration of a single well. It is beneficial to optimize
the amount of each injection slug and the amount of polymer of each injection slug. The estab-
lishment of the injection end optimization and adjustment chart, the production end optimization
and adjustment chart, the depth profile control well selection and formation selection technical
specification, the production well fracturing technical specification and other templates, formed a
set of polymer flooding matching adjustment technology suitable for the development of polymer
flooding, so that when to adjust, how to adjust, how to measure well selection has become the ba-
sis. The research has greatly improved the development effect of polymer flooding, and is also
beneficial to the improvement of management level.
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Table 1. X1 single well quantitative classification standard and results

= LX1 BHEUDEIRERGER

LS e BRIy IRHE
FE5 s 1E A I U (m) R [IB5 3R JEL I AR (%) <1 m AR LA (%)
e 10 >8 KT 0.3 um® > 70 <20
R 8 >6 KTF 0.2 um? > 70 <30
Ex 6 >4 KT 0.1 um* > 70
% 4

FRHFR S BRI AR b, 458 RIS R IR RIS, DURH IR N,
B VIR 2): Horb T2RH4H 69 A, T RHH 47 A, T SFHH 43 4, 1TV EH4 N 24 1.

Table 2. Static quantitative classification standard and results of well group X1

2. X1 HAEBSEUD EIRERLER

A HL It PR FFLH TRz R TAJTE D% R LA
5 SHE Gl (%) (%)
13 10 >8 >70 >90
JIES >8 >7 >60 >80
NES >6 >6 >50 >70
IWES >4

X1 BRI T XM ERERAS Y KEEBRERTAX AL Bk 2% Y X RBEERTILX 52
HMRE RIS M, B E SBIHI T2HHRE 9 1600 me/L /245, 11 2EHE N 1350 mg/L /24, T 2K
&R 1100 mg/L 7247, IV ZEHAHRE N 1000 mg/L 75 47 [ 3] R 73 e FF BT X B 35073 N FE N 1326 mg/L.
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Table 3. X1 design table of injection slug with different sizes

3. X1 FRIRY ST REBINRERITER

B — B =
= —_— HTE et vy OTH et sy ATE W
() (mg/L) (79 (mg/L) i)  (mglL)
ViE S 0.05 2500 1350 0.95 1900 1200
HE 0.05 2500 1350 0.15 1900 1250 0.80 700 1000
e = 0.05 2500 1350 0.20 1900 1250 0.75 700 1000
HEN 0.05 2500 1350 0.25 1900 1250 0.70 700 1000
E S0 0.05 2500 1350 0.30 1900 1250 0.65 700 1000

PSR EUERIA R, m o BUEERSHE 0.25 PV B RCR B (5 4), BRIt X B s 7 BeZE RSP 0.25
PV (E A 2500 Ji AT BB ZE 0.05 PV, 1900 JiIKE B ZE 0.2 PV).

Table 4. Comparison of numerical simulation results of different sizes of X1 high pressure slug schemes

F 4. X1 REIRT &S RES REEEMSRIEER
A Ramils RS ONEL FERGAN D R BCRINFERE  B7K 98%I RiNAEE R meRiioR

(mg/L-PV) (%) K (%) (%) (%) (%)
TR 1208 5.8 95.5 10.37 12.71 11.39
HE 1055 6.4 95.3 10.92 13.01 11.69
HR= 1068 6.7 95.1 11.11 13.14 11.82
75 &Y 1080 6.3 95.4 10.84 12.95 11.63
g S 1093 5.9 95.4 10.38 12.76 11.44

i€ e = 7 B 2E, X 700 T BCEEBAT R E, Wt TIUET R, ST RET R RUR BT &
=X WBUEREEE RORE, TR RS RIERE R T RN TTREE 5. £ 6).

AL, ARAEHCE A T, e 7 = -E0 X1 BRI TLIX I EATT %, RIATHIE A 2500 J5k &7
REVTEBCTHE MR R AT EBIE, 50T 1900 Jim 7 BEVisiismia &, HEHIS0E 700 St RE
VBTG MR R BRIEA R R B, SRABE RS> 182500 5 - 1900 J5 - 700 J3)FIBHIRIE N EE
(1350 mg/L - 1250 mg/L - 1100 mg/L - 1000 mg/L - 800 mg/L), 1 LAyl 295 R FE b 5h 7595358 TR W&
ICHESL R, &R AWK S )= UCEYE, Rml = shHEE, Bk LRl N —fh 7 &
N B R AR () S b FE I R (4]

Table 5. X1 injection slug combination design table

5. XIENREHERITR

BrgE— Bag— Bag= By BT
PV oTE RE PV TR WE PV 4TE WRE PV 4TE OWE PV OTE KRE
Ji%= 005 2500 1350 020 1900 1250 0.75 700 1000
Ji%sN 005 2500 1350 020 1900 1250 035 700 1100 040 700 1000
Jigt 005 2500 1350 020 1900 1250 025 700 1100 025 700 1000 025 700 800
Ji%/\ 005 2500 1350 020 1900 1200 020 700 1000 020 1900 1200 035 700 1000
J&I 005 2500 1350 020 1900 1200 020 1900 1000 020 1900 1200 035 1900 1000
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Table 6. Comparison of numerical simulation results of different slug sizes

= 6. X1 FRIRBEXNBUEEMEE R LR

Ho) RevHE FOKICKMEIE  FERGHE K RIBMBORME  BK 98%IRH

. (mg/L-PV) %) %) (%) ey ERRECEC)
HR= 1068 6.7 95.1 11.11 13.14 11.82
J7 5N 1065 6.8 95.0 11.27 13.23 11.91
&t 1043 6.9 95.0 11.39 13.36 12.04
UE I 1098 6.5 95.3 10.94 12.93 11.61
VE VIR 1098 6.3 95.5 10.78 12.75 11.43

23, BEHERL, MHRSYRE

{EHE AT AL BTt P 7 ST B AN 1), ISR &Y AR DU R R IR R (5] 2
REVHIEDY 800 mg/L-PV I, JRIKIR RN 7.99%, Z JaBEE &M RN, 32w Rk Hg o] .
EAREGY RO, R ERCRME, (AR ERIT 1200 mg/L-PV I, RIKGEER ARG
IR AR/, WSRHE AT R, Bk, S5 e B RILEE R, Wit REMMELE 1100 mg/L-PV i

o
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Figure 1. Recovery curve of different polymer dosage
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Figure 2. Polymer consumption curve of classified wells
in different stages
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Figure 3. Injection pressure curve of connected injection
wells of classified wells
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Figure 4. Distribution of injection production pressure
difference and polymer concentration when effective
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Figure 5. Distribution of polymer concentration and EOR
when effective
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Figure 6. Reasonable flowing pressure range in different development stages of polymer flooding
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Figure 7. Injection side optimization adjustment plate
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Table 7. Technical specifications for deep profile control
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Table 8. Reference table of weight coefficient of dynamic and static parameters in different stages
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Figure 9. Technical specification for well and layer selection for fracturing of production wells
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Figure 10. Development benchmarking curve
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