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Abstract

The liquid-supply capacity was high of oil wells and space for potential tapping was sufficient in
Karamkas Oilfield. The current production system could not give a full play to the liquid-supply
ability of the wells. The liquid production rate was taken as a function of stroke, rate of pump,
pump diameter and depth of plunger, and the optimization model was built to maximize the pro-
duction. According to the field equipment operational parameters, the solution set of model was
finite. The theory of nodal analysis was used to calculate corresponding liquid producing rate,
load on polished rod and pump efficiency of every working system, and then the optimal decision
was selected. According to the characteristics of Karamkas Oilfield and by analyzing the dynamic
control chart, the principle for well selection by tapping potential is established in consideration
of the liquid production index and water cut. Eventually 22 potential wells are chosen in the oil-
field for production design. The practice result shows that the design is reasonable and feasible.
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Figure 1. The production system of a rod pumping well
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Figure 2. The curve of system analysis
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Figure 3. The relation between fluid production index and polished rod load
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Figure 4. The relation between fluid production index and pump efficiency
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Figure 5. The dynamic control chart of pumping wells
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Table 1. The list of operating parameters

=1 TESHIIR

AL S5
Y 2 R 41)/mm FHYH AT R 41)/mm
AE 3477 /KN MEE/m MR/ min

60 09, 12, 1.5, 1.8, 2.1 35,4, 45, 5,55.5.65,7.75 38, 44, 57, 70, 83, 95 19, 22

Table 2. The basic parameters of a typical well

F2 HEREASY

JRIMAERTEE BT RIRARE 5 /1 BIKFE Y AP P m ) HIHE /1/MPa NHRIRE/m
0.9 0.85 85 27.5 7 800
JZHR/m HbJZ % J7/MPa KIAEHY (- (d-MPa) ™) T M & /mm T AME/mm AT B A2/mm
867 8.7 37.4 62 73 19
JEZ) W IH/m JE iR /m J 3 Y /min™ JR ZE A% /mm JE P/ (md ) IR %
10 1.8 6 57 35 88.2
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Figure 6. The system analysis curve of a typical well (stroke, 2.1 m; rate of pump, 6 min_'; depth of plunger, 800 m)
B 6. BBIFHRGE ML OFFE 2.1 m, AR 6 min', FIR 800 m)

Table 3. The result of system analysis of a typical well (stroke, 2.1 m; rate of pump, 6 min~'; depth of plunger, 800 m)
=3 MAFHRGHRERCHIE 2.1 m, AR 6 min~', TR 800 m)

Ffemm  FRERE/M PR FBR%  BARKEAAN  BERIEZE% AR e %

38 0.0 19.8 96.8 20.7 34.6 16.5
44 0.0 26.5 96.5 21.6 36.0 19.1
57 203 44.0 95.2 24.5 40.9 28.2
70 83.5 64.8 93.0 29.5 49.1 434
83 153.3 87.9 89.6 37.3 62.2 67.6
95 207.0 105.6 82.2 46.2 77.1 95;1

Table 4. The results of designed potential tapping scheme
T4 BEARRTER

VAT R
B 8273

S FE owE ok RBR OWE RN TR MR ik BR PR BN FE=Y% wE %
WE/m /m  /min?  /mm  /(m’d") /% HE/Mm /m  /min? /mm  /(m*d') /%

1 80 21 55 57 35 825 730 1.8 70 83 79 81 73.7 89.5
2 835 18 70 44 20 725 835 2.1 55 70 51 804 729 87.3
3 80 25 70 57 60 934 700 2.1 70 95 134 894 642 73.4
4 800 12 60 44 15 952 600 2.1 66 83 87 80.5 720 87.5
5 812 21 60 57 30 648 712 2.1 66 83 88 817 738 89.8
6 800 21 75 57 50 864 600 2.1 70 95 124 825 725 88.3
7 80 18 65 44 20 781 860 2.1 70 57 44 808 580 59.0
8 80 21 70 57 55 101.9 600 2.1 70 95 126 839  70.0 84.2
9 800 15 65 44 20 937 700 2.1 70 95 131 g9 75 85.8
10 800 21 7.0 44 30 933 600 2.1 70 95 126 844 722 87.8
11 80 21 70 57 50 926 620 2.1 70 83 92 804 736 89.9
12 780 18 50 44 20 1015 780 2.1 70 70 69 85 66.7 76.6
13 780 21 70 57 55 101.9 480 2.1 60 95 104 80.8  72.0 88.1
14 80 12 50 44 10 762 820 2.1 70 70 69 855 674 77.4
15 80 15 55 38 10 743 860 2.1 7.0 44 26 814 535 50.5
16 810 21 65 57 45 89.8 710 2.1 60 83 81 823 727 87.8
17 808 15 50 57 25 90.8 808 2.1 65 70 60 80.1  70.8 83.7
18 80 21 70 57 55 1019 630 2.1 66 95 118 8§81 723 87.7
19 840 21 70 57 55 101.9 740 2.1 70 95 131 873 725 87.4
20 756 2.1 45 57 35 1008 756 2.1 66 70 61 80.1 633 70.9
21 699 21 70 70 75 921 699 2.1 70 95 132 882  69.0 81.6
22 80 21 70 57 45 834 750 18 66 83 75 815 726 87.4
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