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Table 1 Water quality comparison table of geothermal

wells in Xitingshuian, Yucheng City

2010 4 | 2017 4F 2010 4F | 2017 4¢
5H 11 A 5H 111
K* 65 65 S0,% | 547.54 | 540.34
Na* 4900 4400 || HCO;™ | 91.53 | 73.22
Ca | 1182.36 | 1106.21 || CO,* / /
Mg™ | 109.35 | 109.96 || #fLEE |16215.63|15015.07
cr- 0287.9 | 8649.86 || M | 3402.72 | 3215.07

VE R AT TR SR R B A B 1O me/ L,
3 bR Rl

3.1 [EEHA

AU 0] 1 5 7 M, T R 38T A BE K R /N X
RMETF HZE S 388 m, FFRIFIFIR N 2165. 25 m,
UK BN 1151. 28 ~ 2140. 08 m, JF % A fi Ay 4t By 40
S5REHIRFK, M/KE 100 m’/h; FEEHRH LD
REWRH T2 (B 2) , IR R 2162. 50 m, B
JKEEN 1319.20~2123. 60 m, FF 2R it hy 1 B 2 5
ZREHIRR /K 80. 83 m’/h,
3.2 E#EHEHIZ
3.2.1 $hiE

—JF g5 dE. e R @311 mm Sk B3 &2
338.88 m, #R i K ®400 mm %k & 1195. 88
m , 55 K H @600 mm £k P & 319. 68 m; I 4k
PE R ®400 mm B3k A5 EZE 2183. 40 m,
3.2.2 RH

WIS N E 4 (1. 00~297. 87 m) 339. 7

mmx9. 65 mm, 2542 (297. 87 ~299. 27 m) $339.7/
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Hor $339.7 mmx9.65 mm 84 HE N
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Table 2 List of gravel filling and water

stopping materials

WiH FiA%
HiA3 (mm) 3~8
JEBE (mm) 111.1
R i (m) 883. 40
$ri(m?) 89
RINA GRS 1 >80%
FiAE (em) 7~8
K Hidit (m?) 20
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AR [0 3 X 56 i 0 5 [0 8 K 62 71,36 m,
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TKIE EAE R KR

R 7 1k [ VB ae e v [ AR O o) AR 2 9 1
FE  PRUEIRIS AR AT | K K JEAE 1A [0 I i
HEAT T BRAD M U8 BoRE i p b B, BAR T2 A
R —— BRI 85— MR U B —— M
JEA R B I (1 3) .
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Fig. 3 Flowchart of reinjection test
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Table 3 Water quality comparison between heating

tail water and geothermal well water in
Xitingshuian, Yucheng City
JEoK kR EK Bk | kB K

K* 65 65 HCO,™ | 91.53 | 73.22
Na* 4900 4400 COo,> / /
Ca?* 1182.36 | 1106.21 || # L& |16215.63|15015.07
Mg 109.35 | 109.96 | MEFEE | 3402.72 | 3215.07
Cl- | 9287.90 | 8649.80 | pH 7.2 7.8
S0,% | 547.54 | 540.34

T R AP A TR MU BE BB A SR O me/ L

IRIEHE
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m, SRS FEAT IR Ve s VeIt 58 B I R LRIk
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Fig. 4 Dynamic change duration curve of reinjection quantity and water level depth
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Fig. 5 Relationship curve betweenreinjection quantity

and reinjection well water level increase
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Table 4 Relationship table between reinjection

quantity and reinjection well water level increase

BIERE K pr TS| R KT e | kT
(m’/h) | (m) | (m*/h) | (m) || (m’/h) | (m)
18.20 1.20 36.70 4.04 57.70 9.16
17. 10 1.59 52. 80 7.66 58.10 9.47
18. 60 1.82 57. 60 9.26 52.00 9.7
34.50 3.78 52. 60 8.27 56.90 8.29
18.90 0.05 58. 60 9.46 58.20 9.53
37.70 3.26

DI 5 2% R E -5 K IE 58 70 m/h,
4.2 KILZEF

5T 1 E X B 2K BT s e, AR IR TAE T
[E]E R | (00 v B (81 5 0 ) o B R I B (el I
IKFEHAT BT, WRAEK B LBt & (K 6) B
R AR EE R T I (B PRRE SR T W)=
Pt KB LA 22 AN K I R AT 4k
JE L H [ B AR b B e 7K i D TR S SR
AR TEIVE I M oK 10 B B I e 22 i v, (HL A
SRHEFF TR A2 T8 T[] 2 SR A, 3 [ 8 o A fif S22
TR B AL /N
4.3 BER

AU 13 a0 10 ) [ 2 7KL R 34°C, R IE
TKIRPRAFAE 5TC AT, F Il a0 10 () %o SR I
TR WIS (22 5) , FT 0BV 2 b b O AR TR
JE R 32 32 01 R AKIR B AR YR [ X 00 2
o 388 m, R HE W R0 98 S K YRR R 1 LN T %
PR BT (RANAISE, 2017)

P 6 JFRIH KA [HES [T HE AR AT A A A 26
Fig. 6The variation curve of salinity of mining

well water and reinjection water
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Table 5 List of water temperature (°C) of mining well

in Xitingshuian, Yucheng City

.. | 2017 4F | 2017 4F | 2018 4F | 2018 4 | 2018 4F _
Hii 7k
AT R 2H | 1B | 2A | 3A B
56.7 56. 8 56.8 56.9 56.9 | 56.9 56.9
:l:\
5 énl/ﬁ

(D) BTN AR E A IMAEE P IR X, H
949% T HLZ , 6% F T Ve, I R 29 250%10°
1’[13O

(2) AR50 20 1T 2R R AR SRR B T
20 IR IR I IS 2 PR B P L U8 S A
K A1 22 I T[] 2 A

(3) Il o Bl s g Ay 18 KT 38 K, B A6 ] o o
B F T ARG R S el N A 25 A [l O o K
[FIHEE A 70 m’/h,

(4) BT 7K 5 27 [0 98 KR H: 7K 2 e B 4
ERIE K A B AH 22 AN, 00 1] 98 T 4 A J2 7K
S/

(5) I X A A 2 K Sk 52 i 458 /), T 3 3 5
JEFE/NT 388 m,

(6) AWK IR B AR X K I i T2 AR
B 5 0 P A TR R I LA 4 S, X2 AR AL
B — 24 B R [ LA 8 (B
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Reinjection experimental research on sedimentary basin sandstone reservior
——A case study of Yucheng City, Shandong

WANG Xuepeng, LIU Huan, JIANG Shujie, DENG Rongqing
Shandong Lubei Geo-engineering Exploration Institute, Dezhou, Shandong, 253072

Abstract; Yucheng City is a concentrated area of Dongying Formation for the exploitation and utilization of
thermal reservior geothermal resources. Due to the concentrated exploitation of geothermal resources and the direct
discharge of geothermal tailwater, a series of geological environmental problems, such as water chemical pollution,
thermal pollution and pressure drop of thermal reservoir have been caused. Based on the investigation of the
exploitation and utilization of geothermal resources in Yucheng City, the geothermal reinjection experiment was
carried out in the Xitingshuian of Yucheng City. Based on the data obtained from the reinjection experiment, the
relationship between the reinjection amount and the reinjection pressure, the influence of the reinjection on the
water quality of the thermal reservoir, and the influence pattern of the reinjection on the temperature of the thermal
reservoir were analyzed and studied, and the maximum reinjection amount was calculated based on the curve fitting
the relationship between the reinjection amount and the water level rise. The results show that the amount of
reinjection increases with the increase of pressure, and the unit reinjection decreases with the increase of pressure.
Because the reinjection well is filled with water with a higher salinity than its own geothermal water, the salinity of
the geothermal water collected after the reinjection is higher than that before the reinjection test. However, since
the thermal reservoir mined by the reinjection well belongs to the same layer, the influence of the reinjection on the
water quality of the thermal reservoir is small. In this test, the spacing between wells is large, so the reinjection has
no influence on the temperature of the thermal reservoir. The calculation determined that the maximum reinjection
amount of the reinjection well was 70m’/h. This study provides a basis for the sustainable development and
utilization of the geothermal resources in Yucheng City.
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