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Abstract: Ordos Basin is rich in geothermal energy at moderate and low temperature. By studying the occur-
rence state of geothermal resources in Yanchang oil and gas area, it is found that there are mainly two sets of
thermal reservoirs: Cretaceous clastic rocks in the west and Carboniferous and Jurassic clastic rocks in the east;
The thermal conductivity of rock is closely related to the degree of diagenesis and porosity of formation rock;
The geothermal gradient is 2.73-3.50 ‘C/100 m, which is higher in the north and lower in the south; The earth
heat flow value is 57.28-86.18 mW/m’, with obvious east—west distribution characteristics. The comprehensive
analysis shows that the geothermal resources in the eastern part of the region are better than those in the western

part, and can be divided into three types: shallow low temperature favorable area, middle—low temperature fa-
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vorable area and middle-deep medium temperature favorable area. Combined with the exploitation and utiliza-

tion examples of geothermal resources in oil fields, it is considered that the transformation and utilization of

abandoned Wells in these favorable areas can reduce the cost of geothermal development projects and realize the

stepwise utilization of geothermal resources in geothermal power generation, industrial utilization and three—pro-

duction and aquaculture, it is expected to establish an energy internet framework of "Source network load stor-

age integration".

Keywords: Ordos basin; Yanchang oil and gas area; geothermal heat; utilization of abandoned wells; clean

energy
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Fig. 1 (a) Location and (b) heat storage distribution of the Yanchang oil and gas area
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Tab. 1 Test and analysis table of rock thermal conductivity in Yanchang oil and gas area

¥ 5 b IX. Pi) BURE J2 AL A W (m) FAECE R (Wm0 FK 45 5 (W/mk)
1 TR Cl14 ok B KA Py 702.88 1.75 2.31
2 FX123 ok B KA s 1408.50 1.45 1.59
3 - FX329 rh A S KA WA 1423.88 1.44 1.58
4 L227 A R AE K o 1430.88 1.12 1.62
5 L157 AR RE R A W 1792.50 1.47 1.82
6 - s Bt A2 51 v 20 WA 2295.50 2.84 3.56
7 bt AR AL e Bk 2298.50 3.05 3.46
8 (g3 Y883 Tl A AR A WK 3488.03 2.66 2.46
9 DR SUE Flz 2730.79 5.03 4.58
10 %I Y708 IR L UL SPAEy 2735.56 5.21 492
11 Tl AR SR A Ho 2737.69 3.55 4.73
12 Hf YT706 Rl D REA Hod 2843.50 2.63 2.47
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Fig. 2 Corresponding relationship between thermal conductivi-

ty and depth of different lithologies in the study area
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Tab. 2 Estimated value of geothermal gradient and terrestrial heat flow in Yanchang oil and gas area
WX Bi () B 4R ﬂ??ﬁﬁﬁﬁ BT B 3 3 O #?Mﬁ%
CHD (°C/100 m) K (TCU) qCHFU) q(mW/m")
4 1550.00~2000.00 J,  HEZEL 2.77~2.80 4.94~523 1.37~1.46 57.28~61.08
L El 3 1668.00~2166.00 T, K2 274~279 5.23 1.43~ 1.46 60.01~61.10
e 1 1942.00~2444.00 T, K4+5 2.8 5.23 1.47 61.32
b 7 700.00~1100.00 T, K2 3.00~3.22 4.92~5.27 1.57~ 1.62 65.70~ 67.73
1 942.00 T, K2 2.97 5.23 1.55 65.05
%I 2 1120.00~1300.00 T, K6 2.92 527~5.48 1.54~1.60 64.42~ 67.00
1 3012.00~3480.00 P, AR 2.51 6.32 1.59 66.41
1 - 11757.00 T, K4+5+6 3.03 523 1.59 66.36
4
8 407.00~ 725.00 T, K6  293~333 4.87~5.46 1.60~1.63 67.02~68.39
1 1294.00~1335.00 J, HEEH 2.72~2.78 5.41 1.47~1.50 61.60~62.96
iR 1 1900.00 T, K45 2.79 5.46 1.52 63.81
R
2 1897.00~1982.00 T, K6  273~278 5.23~5.48 1.45~1.50 60.86~ 62.64
1 1 980.00 T, K8 2.91 4.94 1.44 60.18
- 3 1564.00~1689.00 T, Ké6  2.77~3.00 4.94~527 1.46~1.48 61.11~62.04
1 1830.00~2090.00 T, K 8-10 2.88 5.23 1.51 63.08
TR 1 2295.00~2298.00 P, LG4 3.11 5.23 1.63 68.10
FK 1 890.00~ 920.00 T, 1N 291 5.48 1.60 66.77
5 - 17510.00 T, K2 3.08~3.20 4.94~5.18 1.54~1.59 64.52~ 66.72
i 2 679.00~ 857.00 T, K6  289~292 5.48 1.59~1.60 66.31~ 67.00
=0l 2 681.00~ 804.00 T, K8 2.73~2.77 5.99 1.64~1.66 68.50~ 69.50
[ 1 895.00 T, K2 2.98 523 1.56 65.27
i 1 1394.00 T, K7 2.93 5.23 1.53 64.17
o 3 1250.00~1458.00 T, K8  285~3.08 4.94~5.46 1.52~1.57 63.69~65.70
1 2731.00~2737.00 O, SHFRHA 2.66 7.74 2.06 86.18
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RIXAY 55 AT R EE (G 2) . 5 EW, 7R TR
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Tab.3 Comprehensive data of drilling static pressure—static temperature gradient in Yanchang oil and gas development region

S I 9 WSERE WA ES R JE S 8 MsRE  REE REME
’ o (m) (MPa) (MPa)  (MPa/100 m) (&) (&%) (°C/100 m)
1 524.55 0.80 - - 23.48 - -
2 574.50 0.97 0.17 0.85 24.17 0.69 3.45
123 3 624.50 1.13 0.16 0.82 24.85 0.68 3.40
4 674.50 1.30 0.17 0.83 25.46 0.61 3.05
5 724.50 1.45 0.16 0.78 26.15 0.69 3.45
1 644.00 0.23 - - 30.84 - -
2 664.00 0.41 0.18 0.90 31.51 0.67 3.35
ik 2 289 3 684.00 0.59 0.19 0.93 32.18 0.67 3.35
4 704.00 0.76 0.17 0.84 32.84 0.66 3.30
5 724.00 0.94 0.18 0.89 33.47 0.63 3.15
1 598.00 0.00 - - 27.52 - -
2 618.00 0.10 0.10 - 28.13 0.61 3.05
384k 3 638.00 0.27 0.17 0.83 28.73 0.60 3.00
4 658.00 0.44 0.17 0.87 29.30 0.57 2.85
5 678.00 0.63 0.19 0.96 29.91 0.61 3.05
1 391.00 0.90 - - 18.73 - -
2 441.00 1.35 0.46 0.91 20.48 1.75 3.50
3 491.00 1.85 0.50 1.00 22.03 1.55 3.10
4 541.00 2.35 0.50 1.00 23.62 1.59 3.18
\ 5 591.00 2.86 0.50 1.01 25.22 1.60 3.20
v i 459t
6 641.00 3.35 0.50 0.99 26.87 1.65 3.30
7 691.00 3.85 0.50 1.00 28.45 1.58 3.16
8 741.00 435 0.50 1.00 30.08 1.63 3.26
9 791.00 4.86 0.51 1.02 31.64 1.56 3.12
10 841.00 536 0.50 1.00 33.20 1.56 3.12
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Fig. 3 Relation between formation temperature and depth in

Yanchang oil and gas area
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Fig. 4 Geothermal gradient, terrestrial heat flow and distribution of geothermal favorable areas in Yanchang oil and gas area
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FEARE ) FH 75 =0 b v 75 5K eR e 38041 52 B 9 R
(EIZBASE, 2007; FAEL AR, 2009; A AE, 2012; TR 1R
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311 HMEALE
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56 1) B, LL 4n 3 MR B O 6 ER Teapot Dome
O ok AL T R A R KGE R
90.60~98.90 C) Iy #AHE & HLufi, AL T 2008 4F 9 H
B, B B4 & LA, Bl — B ez
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