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Fig. 1 Structure of total pressure instrument
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Fig. 3 Data and curve fit of pressure loss and flow under various Nozzles
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Tab.1 Measurement of nozzle 3. 0Omm
JKWEEHAZ:3.0 mm  PHRIN &

Wk 77 Wt vt HUNEWESwi| Wt
8.233 17.0 10.5 17.83
8.03 14.0 10. 3 13.53
7.832 12.0 10.0 10. 46
7.63 8.0 9.8 5.23

WAL : poy =0. 0019 +0.0211Q+7. 336

WAL : poy =0.0017Q +0. 0166 Q+9. 6836

W 5t 22 %0 k=0. 00163

MEPL A k= 0.00163

o AL 2R R B ) 28800

AU 2 IR RO A3 19600

22 3.4mm,3. 6mm 7K %50 = 55

Tab. 2 Measurement of nozzle 3. 4mm and 3. 6mm

KW EH A2 :3. 4 mm

JKWEE A2 3.6 mm

W R Ty ULRE Y My ULRE Ty
14 23 14.4 29
13.3 17 13.7 21
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12.3 3 12.7 3
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W R AL k=0. 00088 W R B k=0. 00063
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Fig. 6 Well A: Injection pressure and flow rate data in the fist time
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Fig. 8 Well A: Pressure and flow rate data after optimization of nozzle group
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Fig. 7 Well A: Injection pressure and flow rate data in the second time
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Tab.3 Well A: Adjustment parameters
it v RS 4% & — R 55 R A
(/) (mm) | S5 (MPa) | ikt (' /d) | FEH(MPa) | Wik (m’ /)
10 12.0 23.63 11.77 23.77 12.0
10 12.0 23.95 37.58 24.11 49.91
15 12.0 28. 05 3.17 28.23 4. 60
15 12.0 28.40 1.17 28. 60 3.955
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Tab.4 Adjustment result

WRRRE | MK ) 2
(m*/d) (mm) JE 51 (MPa) M (m'/d | FHEIRECY)
9.78 1.6 24.4 10.0 0
9.45 1.8 24. 8 10.5 5.0
17. 25 12.0 28.9 16.0 6.7
14. 24 12.0 29.2 13.0 —13.3
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Experimental Study of Reservoir Water Injection Regulation

LIN Chun-yang', GUO Ji-yi’, MA Shui-long®, LU De-tang’
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei, Anhui 230027, China;

2. Daging Logging &. Tesing Services Company, Heilongjiang 163412, China)

Abstract: Water injection is the most widely used option in oil field exploitation. In this paper, via
experiments, the slop analysis used in water injection operation was analyzed to find the reason of slop
analysis invalidation. In addition, the regulation of nozzle pressure loss related to water flux was also
acquired in experiments. On the basis of these studies, considering arbitrary well network model, the
relation between downhole pressure of injection layer and flux was deduced. As a result, a new
method called transient slope analysis was proposed, which aimed to meet the requirement of water
recovery and had a reasonable cost on water injection. This method is proved to be accurate, simple
and reliable via experiments. By applying this method, the intensity of flow adjustment is relieved and
the working time is shortened.

Keywords: injection well; transient slope analysis; flow adjustment; nozzle optimization; pressure

loss of nozzle



