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Evaluation and Efficient Development of Geothermal Resource
Associated with Oilfield
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Abstract The methods for estimating geothermal resources coexisted in oil and gas fields have been investigated and modified
according to the difference between conventional and coproduced geothermal resources. The current status of geothermal resources
coexisted in oil and gas fields in China has been reviewed and studied. The main factors that affect reservoir temperature have been
investigated using numerical simulation. The modeling results showed that the decline rate of reservoir temperature decrease with the
decrease in water reinjection rate but decrease with the increase in temperature of reinjected water. The advantages of power generation
using geothermal energy coexisted in oil and gas reservoirs have been analyzed in comparison with using solar and wind energy. Some of
the pilot projects of power generation using coproduced geothermal energy in the world have been appraised and discussed. "High
efficiency method for producing oil-heat—electricity simultaneously" has been proposed after the feasibility of generating electricity using
coproduced geothermal resources was proved. The method can meet the requirements from both enhanced oil recovery and developing
geothermal energy. Finally, potential and prospect of efficiently developing and utilizing geothermal resources coexisted in oil and gas
fields, especially electricity generation, have been analyzed and predicted.
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Table 1 Comparison of advantages and disadvantages of
geothermal resource evaluation methods
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Table 2 Basic parameters of a block in Huabei Oilfield
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Fig. 1 Relationship between geothermal resource (a), generating capacity (b), economic benefits (c)

and initial water saturation in the case of oil-water two—phase
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Fig. 2 Surface morphology and underground structures
in Sichuan Basin and its surroundings

KL 3 2t B 0 )1 23t A ] R R 1 b iR P T BT S R, AT LA
ff 2 7 ) 10 b A U X0

4 SR FZ AR 2000 U 1 B 3R 2 3 T 120°C
T 220°C ) Hb BT YR IX 3K

27 O S A LT, R A TS R R
(B TR g A D) i LS BT 22 R B I,
22 feitil E AR

Al v R R R R AR M R T B R R
HE LT TR RGN st Aedum b2 A
Y 2 [ R B R R b A RE (9 9 22— 1998 AR ST
T HINZE G T R R I L, SE )5 & R T s ik g AR %
T B A LA B b A A T RS

e ] 7 A (TR 61 B sy 18
B A2, LIV TR R TR R KRR 4 A R e 11 A X
SV 18614km?, o X TR 65.5% ., Hb PR T AL S 45 AR
B B S R IR 663.47x10ST (R 24 227x10% AR dEHE)
K B IR 15699.5x10°m? . H v 4 B 41 b $4 5% I 364.14%
10'8), Hi1 #AK ¥ P8 5408.4x10%m? ; B 1L 41 41 b 31 9% I 299.33 %
10%], H # K TR 10291, 1x10%m>, 0 X P 20 478 L st 4 1 B
T A7 7110km?, 4 %5 J5 5 B 64110 (FH2Y 218.9x10% g
JEY M HOK B R R 1994%10%m°, L 25 B S0 BT U R
162x10%], i # K IR 1 794x10%m’; W 26 3% U B¢ i
479x10%], 1 UK 75 J5 & 1200x105m* ),

35 Im



] jcmik

£ 8 X (Special Issues)

B S 2012,30(32)

SCIEACE & TECHAOLOGY REVIER

213

a3

B3 M)l AR R ER iR T EE

B4 MmIZMEBEEST 120C(a)in
& F 220°C(b) Htth #4434 iR X 45

Fig. 3 Ground temperature distribution at different depths in Sichuan Basin
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and 220C (b) in Sichuan Basin
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Fig. 5 Porosity model (a) and permeability model
(b) of the studied reservoir block
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Table 3 Thermal conductivity coefficients of different rocks
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Fig. 6 Relationship between the average
formation temperature and water injection time
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Fig. 7 Relationship between cumulative oil
production and development time
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Fig. 8 Relationship between water cut and water
injection time
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Fig. 9 Relationship between the average formation
temperature and development time
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10 250kW B HLERE B3R (ORC)RiEMA R B R 5
Fig. 10 Geothermal power generation system of
250kW organic Rankine cycle using low temperature
geothermal resource
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Fig. 11 Binary screw expander used for
geothermal power generation in Huabei Oilfield
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