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Abstract: In Xiongan New Area, because of prohibiting the exploitation of sandstone geothermal reservoir, it is of a great significance
to find out the distribution position and the resources quality of the karst geothermal reservoir of the Niudong fault zone, as an eastern
boundary of the karst geothermal resources, for the compilation of geothermal resources development and utilization planning and the
layout of overall energy utilization.Based on the detection data of the D09 borehole, as the first exploration well for karst geothermal
reservoir in the high—speed railway area of the Xiong’an New Area, and combined with the interpretation results of seismic sections, the
spatial distribution characteristics, physical properties of reservoir and single well productivity parameters of the karst geothermal reservoir
in the Niudong fault zone are analyzed, and its guiding significance for geothermal exploration is also summarized.The results show that

the karst geothermal reservoir in the Niudong fault zone is mainly siliceous dolomite in the Wumishan Formation of the Jixian System,
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which is distributed at the top of the broad, gentle anticline of the bedrock on the west side of the fault, and is high quality geothermal
heating utilization resource with the stable layers thickness of about 2000 m, the roof buried depth of 1000~ 1200 m, the geothermal
water temperature of about 70°C and the single well production of about 102 m’/h.There are 122 fractured karst zones in the strata of
678 m from the top of the weathering crust in the D09 borehole, with the total thickness of 251.20 m, the fracture ratio of 37%, and an
average porosity of 9.26% . The fracture rate and average porosity are obviously 50% higher than those of the geothermal wells out of the
fault zone. A comparative analysis of geothermal gradient of the strata, geochemical characteristics of geothermal water and water —
conductivity of reservoir between the D09 hole and the geothermal wells around the Niudong fault zone shows that the Niudong fault
zone with a vertical fault distance of 7000 m is a deep fault of water—conducting and thermal—conducting in the basin. The fault zone
defines the eastern boundary of the karst water —bearing systems in the Xiong an New Area, constitutes a water channel for the
Niutuozhen uplift and a oil —gas migration barrier for Baxian depression, and results in formatting a complete geothermal field of the
Niutuozhen uplift with an area of 1000 km”.
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Fig. 1 Pre—Cenozoic geological map of Niudong fault zone in Xiong’an New Area
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Fig. 2 Geothermal and geological profile across Niudong fault zone in Xiong’an New Area
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Fig. 3 Geological interpretation of 88838.5 seismic survey in Xiong’an New Area
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Table 1 Well logging interpretation results of major aquifers in D09 borehole
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Fig. 4 Comparison of logging interpretation of three geothermal wells in Niudong fault zone
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Fig. 5 Temperature—depth curves of the geothermal wells in Niudong fault zone
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Table 2 Data of karst water chemical analysis of the geothermal wells in Niudong fault zone and nearby area

HOK Brig K Kk vk 1S K Na® G Mg QT SO,” HCO;”
IKECR . . K3 .
Fe 4 £ RO A e /(m® - /(mg- pH N | .
m D - . _
B %/m )y L G/ (mg-L7)

1 D09 11225~1871 Jxw 121.40 70 102.12 2764 7.59 46.22 876.1 41.1 20.38 1208 3.22 474
g ~ 5 5 g
2 XZ1 839.5~1420 Jxw 123.33 68 120.1 2627 7.64 4557 804.4 33.73 25.17 1127 3.49 508 gL

3 XZ2 778~1350  Jxw 131.20 72 121 2810 7.42 46.69 878.8 39.64 2446 1132 103.4 501.8

4 NM1  3246~4049 Jxw 122 100 119.30 3412 7.86 60.03 992.08 81.56 51.83 1707 2.91 395.0

5 #H9  2668~2718.8 Jxw 2949 76.89 1270.8 8552 53.08 1215 14.75 235.92
1043.29~

Jxw 2796 57.0 1244 86.67 6151 1152 0 246.05

1098.53 W2 B

i 1725.5~

6 Hi2s Jxw 2826 28.26 1271.14 87.6 56.52 1155.83 6.49 251.23
1756.21
1756.21~

xw 2826 28.26 1271.14 87.6 56.52 1155.83 5.65 251.51
1801.35

7 ME101 1035~1183  Jxw 2938 75.98 1255.82 48.48 88.73 1065.32 40.54 363.14

Wi e B
8 LY1 1046~1500  Jxw 79 69 127 2935 7.43 50.3 851.4 5523 2416 1113 79.08 676.5

9  BRI11 1943.4~2502.1 Ng 100.3 67 74.66 1562 8.16 3.92 486.00 6.63 0.64  498.9 26.53 488.6
10 BRY9 1615.7~2490 Ng 89.05 62 84 1348 8.39 3.01 410.50 5.46 0.67 336.1 62.54 486.01 HHiM MG
11 BR15 1973.6~2781.4 Ng 132 68 64.11 1617 8.49 5.10 503.50 9.86 0.99  450.6 43.85 548.22

T BREER 5,67 8RR (1989) A1 FUAYHE S A3 S M AT S5 AT R BEA R R 48 T (9t AR KR s B il g DUl 23 BT TR 248 AR SRR T
B AT G U WA 0 S8 B 5 Jxw—H] B R 55 K LA Ng—i#r i R AR B 2
F3 D09 FLiKIRIGERSH
Table 3 Pumping test results of D09 borehole

- it okl [F2PN FIRIE R ALK B Pi o BiERK AR S FIKRE
LY IKNAL/m

Q/(m®-h™) S/m B Mm ¢/(m®-(h-m)™") #m K/(m-d™) R/m T/(m? - d™)
INERE 63.65 121.40 6.9 251.2 9.22 0.0889 0.9252 66.37 232.42
T 79.3 121.40 13.75 251.2 5.76 0.0889 0.6693 112.49 168.13

Kk 102.12 121.40 22.9 251.2 4.46 0.0889 0.4937 160.91 124.03
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F A TH R

(1) FERBSE 2 & B FIE D5 18 : A D09 FLARHLAY
it 2O FE SO AT DA FE R A 4R )2 B,
5T )23 2 8 2 45 IR RR 1) /NI ek L TRT B A 4 B
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4" SRS POIRBE SRR B R IR K e T
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Table 4 Pumping test results of XZ1 borehole

it i . o TIKZE AN K & Iz BB R AR S KR
R B KDL/ m  BFER S/m B B . B
Q/(m®-h™") JEE M/mg¢/(m® - (h-m)™") #/m K/(m-d™") R/m T/(m? - d7")
INERR 60.05 123.33 11.99 152.6 1.39 0.0889 0.674 98.42 102.85
g 90.16 123.33 20.19 152.6 1.24 0.0889 0.645 162.13 98.43
Kk 120.1 123.33 24.49 152.6 1.36 0.0889 0.733 209.69 111.86
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