H25% sH6M w5 R ik R Vol.25, No.6
20184F 11 H Petroleum Geology and Recovery Efficiency Nov.2018

X EYRS:1009-9603(2018)06-0089-07 DOI:10.13673/j.cnki.cn37-1359/te.2018.06.014
REW-bEmTE FIIENEESTIRIBE T A

B B

(PP AR A 2328 =) BRI R RSB , IR 7R 257015)

WE: B TRBEREY-BEREANEREARBEONE, RREAMERAY-BRHALGMEIANHFNENELEE
AN T FEAF T NEEER M ST AR E S, FE M H AR T AR U ERAN-BR R E AT
WRENEE, PEHA T BB FREARNGE H, ETHER T EE R EENE T %, G
SLIR S e R X Ngd'-5'" LR A G- 2 AR ey s A S EAEBAE A, K5 R A PBRIG T AT E R B X
%, R % U A E B SR A - R R A A IR L B K B SR BT AR AL S DL A L R A -
RER G A IR E NSRBI 2 7 ko B4 RE W BB AW F A 30 30E 77 F Bt 3 L iy 6 Bl R RO 28 Sy L 4L
S TNEN YA ERE, FHETHRZRN 1.71%, WA Fr 2 Lo 0 E R BOKF S MmAEA Ea T £l Y R4
A R W E N 2 000 mg/L . P8R 7 & 2 BN 0.4% P K: 1) B RE 3 0 90% E N ZE R ~F 5 0.4 PV B, Bl AR K B iy 4%
PROE N 4 0.106 4 PV/a, 8 4 5F 59 37 9L FRE N4 4% (0.11 PV/a) 43T,

KEEIR A R RAW-F KA AT B T BR R A PBRIIXIT  BRAE

B 4% S TE357.46'3 CRRFRIZAG : A

A method of calculating injection rate limit for polymer/
viscosity reducer combination flooding

XIA Xiran

(Exploration and Development Research Institute ,Shengli Oilfield Company ,
SINOPEC , Dongying City,Shandong Province 257015, China)

Abstract: It is always hard to meet the requirement of injection allocation rate of the injector in the Shengli Oilfield due to
high viscosity of crude oil and polymer/viscosity reducer solution, and the wells are forced to produce intermittently. There
is no specific way to determine the maximum injection speed of the polymer/viscosity reducer combination flooding, which
restricts the chemical flooding development in the heavy oil reservoirs. Based on statistics principle , reservoir numerical
simulation and other methods, the typical numerical simulation model of the combination flooding was established for the
Ng4'=5" unit of eastern area in Gudao Oilfield, and the main control factors were screened out by Plackett—Burman experi-
mental design. A prediction model for dimensionless water injectivity index of the polymer/viscosity reducer combination
flooding was established finally by multiple regression analysis. On this basis, a method for calculating the injection rate
limit of the polymer/viscosity reducer combination flooding was formed. The results show that the calculated value and pre-
dicted value of the dimensionless water injectivity index gained by the numerical simulation plan agrees well with that from
the verification plan with an average error of 1.71% , which verifies the reliability of the prediction model. When the poly-
mer concentration was 2 000 mg/L, the viscosity reducer concentration was 0.4% , the viscosity reduction rate was 90% and
the injected slug size was 0.4 PV, the calculated limited injection rate of the target area was 0.106 4 PV/a. It is very close to
the injection data(0.11 PV/a)in the actual situation in the field.

Key words: heavy oil reservoir; polymer/viscosity reducer combination flooding ; numerical simulation ; dimensionless water

injectivity index; Plackett—Burman design ; quantitative characterization
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Fig.1 Diagram showing the variation of dimensionless
water injectivity index
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Table4  Projects and results of multifactor planning

FE RAYFE AR BRI BERGT JEPHIR
F5 W/ (mg- L") RSHPY B08U% FERERI% WKFEEL

1 1 000 0.3 0.4 90 0.568 0
2 1 000 0.4 0.4 90 0.5396
3 1000 0.5 0.4 90 0.521'1
4 1000 0.6 0.4 90 0.509 1
5 1500 0.3 0.4 90 0.399 1
6 1 500 0.4 0.4 90 0.378 0
7 1500 0.5 0.4 90 0.364 1
8 1 500 0.6 0.4 90 03551
9 2000 0.3 0.4 90 0.2772
10 2 000 0.4 0.4 90 0.262 3
11 2000 0.5 0.4 90 0.2528
12 2000 0.6 0.4 90 0.246 2
13 2500 0.3 0.4 90 0.184 6
14 2500 0.4 0.4 90 0.1753
15 2500 0.5 0.4 90 0.168 9
16 2500 0.6 0.4 90 0.164 3
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Table5S  Plan selection for the accuracy verification
of the prediction model

I REWEE EABZE PRI R
5 W (mg L) RSPV % FEREER%
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3 1600 035 05 80
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5 2200 0.35 02 95

6 2 400 045 03 80
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