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Abstract. After F loose sandstone heavy oil field in the South China Sea is put into production, there
are problems such as rapid decline in formation pressure, fast drop in well production, wellbore blocking by
sand and platform without water injection facilities. Based on the analysis and research on the supply capacity
of high-temperature water in the lower part of the oil formation, the effect of heat transfer and viscosity
reduction, and the enhancement of recovery rate, a new technology of heat transfer and viscosity reduction
was proposed using high temperature hot water in the lower part of oil layer, and also developed a single-layer
and stratified injection process pipe column of induced heat and viscosity reduction. In addition, the matched
single-layer and multi-layer water injection pipe string and the water-sand control technology were designed.
The results of experiment and numerical simulation show that the geothermal water flooding technology can
significantly reduce the oil viscosity and improve oil displacement efficiency by 13.1 percent. The new
single-layer and multi-layer water injection pipe string and the water-sand control technology have a
successful field application. Finally, the daily oil production and the formation energy both increased

significantly, realizing the hot water injection without increasing water injection facilities and providing a new
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idea and valuable reference for heavy oil fields of the same nature through hot water flooding.

Keywords: Loose sandstone heavy oil; Insufficient formation energy; Geothermal water flooding
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Fig.3  Principle diagram of closed geothermal water flooding technology

I PG | BB R AR AL [ P SR A LR 7 AL
A A TR BB B 52, Fet s R K T2 AL
RESCEL AL, TE A R 22 GE AR A AT, F i A
AT IR BORAE T /K e g B K I 4577 T 1 AN G
A Z AT TG

ORI TE T A 28 1 A T P A 20 B 0 L 2
75 AN - 43 1) S B 15 00, A& T R S 1A
RERHZ R R HK TR



F40% F 1M
OIL & GAS EXPLORATION AND DEVELOPMENT [MISEIESARE 79

2.2.1.1 SLBH*E

2 SIIMEFREAEHAMERR 3 228 0 D5 52 7 A 2% e R ML 2 AR AR R B
2.1 B TEEEKEMEARE TR B0, AL 22 R 1 T SR 2ok B R 25 A8 Ak, 3845 6 i

LA I A e R 7 R, TR R R R 20217220 RARIEIR IR SR
JEREABIEMAKR, B KRR R, R B 2.2.1.2 RRERRSH

12. 11 x10° m”, L3 1, 0] DIAE R JE IR Kk oK 2, 7K SEIFEIA F 3 2 DR R RS, IR 4. BEE
RULARE T FE ML . B2 BURME S W4 W KK S /KIRIERITHR, A RE L 1o P HUKIRE 115 “CTR Al
R K O B i LA TR R R R %A FHPELHCIUZREE 75 °C T 106,55 mPa - s BE{IR T 75% o
F1 THARKGHERITELERE 2000¢
Tab.1 Calculation results of aquifer volume > 1500}
[
L Al K AR KRR E I
Kz JE m el 1 /km® JEEE/C 100 m?® E\; 1000
7J2-09 25.00% 12.50 100. 00% 78. 40 104. 00 2.45 ®& 500
7J217-220 26.00% 39.48 100.00% 118.00  110. 00 12. 11 0 . N )
50 100 150 200
. . EE/C
2.2 BIMBEFHHEHE {
= Az NERTES —EEHE
o N S NI TN . S ty-t at t t
)‘Q%ﬁ*ﬁ%*ﬂ{j‘ GB /T 26981—2011({1]11%5@@‘{,,%12]&%'@ 1g, rude o1l viscosity-temperature curve under lormation condition
STy 2.2.2 MM AMEFYNLEE
FIH CMG FE RIS RV F 3 F 7
POKIF LR B S BEE G B4k, WAL S
22790007 2035-01-01 KJ2
R E/C
105
2277000} 102
99
) 96
£ 5275000} B
ol C3H C4H 90
= 87
2 2273000} 5
N 77
74
2271000
0.00 1.50 3.00km
176000 178000 180000 182000 184000 186000 188000 190000
X7 1) Kb AR bR
a) PO G 19 THIHR
a) Reservoir temperature field after hot water injection
2278000, 2035-01-01 KJ3
AR % B/ (mPa-s)
111
e 22760001
b
=)
z
E 2274000}
JR
~
2272000}
0.00 1.50 3.00km

180000 182000 184000 186 000 188 000 190000
X5 1) R H AL B
b) EEROK R BRI
b) Reservoir viscosity field after hot water injection
5 FiMEERKFLHEEBERE

Fig.5 Simulation results after geothermal water flooding
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Fig.6  Oil displacement efficiency under different temperatures
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Fig.7 Single-layer water injection pipe string
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Fig.8 Multi-layer water injection pipe string
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Fig.9 The pipe string of water-sand control

technology by pack particles
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