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Abstract: North China area is rich in geothermal resources. The newly discovered Gaoyuzhuang geothermal reservoir in the Jixian
System has even greater potential for development and utilization. However, there are issues such as high fracture in homogeneity
and low productivity in Gaoyuzhuang Formation. Two typical geothermal wells in the Gaoyuzhuang Formation of the North China
plain were selected for experimental study and in-situ application of two reconstruction techniques, acid and sand fracturing. The
efficiency is evaluated by analyzing the pressure curves at different stages. An integrated technical approach to geothermal reservoir
evaluation-plan design-effect evaluation is presented. The water output increased from 4.72 m*/h to 44.10 m*/h after acid fracturing
of the Gaoyuzhuang geothermal reservoir in Xiong’ an New Area, and the unit water surge increased from 0.024 m’/h-m to
0.745 m*/h-m. The sand fracturing of the Gaoyuzhuang reservoir in the Cangxian uplift has doubled the unit gushing water from

3.009 m’/h+m to 6.158 m*/h-m. Both methods show significant productivity gains.
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Table 1 Experimental results of acid rock chip dissolution with different concentrations
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Fig.3 Acid-etching fracture seepage capacity test results
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Table 3 Acid system performance evaluation results
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Fig.7 Rock fracture diagram after hydraulic fracturing of rock sample 1
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Fig.8 Rock fracture diagram after hydraulic fracturing of rock sample 2
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Fig.9 Rock fracture diagram after hydraulic fracturing of rock sample 3
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Fig.10 Rock fracture diagram after hydraulic fracturing of rock sample 4
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Fig.11 Rock fracture diagram after hydraulic fracturing of rock sample 5
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Fig.13 Simulation results of acid-pressure and acid-etching fracture morphology
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Table 7 GRY1 well mini-fracture test analysis results
P A ET RS IWAL 2 o )2 P A 5 1] Bt I 45 2 1 ) AR
' (MPa) (MPa/m) (min) (MPa) (%)
G ¥k 38.51 0.103 4.70 41.7 19.6
XXk 39.06 0.102 2.84 41.7 13.5
TRk 38.84 0.102 3.27 41.7 15.2
100 20
JiE R JiE R K FW
i RS e
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S 60r 412 E
r iz
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Fig.15 Acid fracturing pressure curve for well D22
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Table 8 Data sheet of pumping test after reconstruction of well D22
- i Lk AR A7 2L K AL IR VISDAESTS T 7K BAAL I K Kk Rt 2 I (]
S
(m) (m) (m) (m?/h) (m*/h+m) (0) (h)
S3 101.43 160.66 59.23 44.10 0.745 66.5 40
S2 101.43 136.54 35.11 33.40 0.951 66.0 21
S1 101.43 114.77 13.34 18.9 1.417 60.5 9
®9 GRYLIHERFHKXBRRE
Table 9 Data sheet of pumping test after reconstruction of well GRY'1
b33 KA R T (m) 17K & (m®/h) A K (m/h - m) FELE I [1] (h) FasE M a] (h)
S1 25.33 69.379 2.739 72 10
S2 16.42 61.186 3.726 48 10
S3 8.32 51.242 6.159 48 10

31.17 h. il 7K 56 345 A K 3k R 101.43 m, 7K 7
R A 160.66 m, K 7 BE B 59.23 m, T K &
44.10 m*/h, B A7 9§ K B 0.745 m®/hem, 11 /K ¥
66.5 C. N7 fg Lok F 1 7™ o i )5 L I 7K &t i
4.72 m*/h ¥4 fn ] 44.10 m®/h, B A K & OH
0.024 m*/hem & i1 F] 0.745 m*/hem , B4 7= 2 & % 1
T R BT S £ I3 8.

332 GRY1HEKEXE GRYIUIFERHEEHEG
PEAT T 34 UR Il /K 3R 56, d5c KRR 25.33 m, i
KM 7K & 69.379 m*/h, B € R & 7K A2 2 38.48 m. &
BT 5 K AL R  43.74 m [ & 25.33 m, K 2725 4k
() 8 JBE A 18.41 my; BA7 T /K B 11 3.009 m?/hem BA{
A IG N2 6.159 m*/hem, PALM K EIGIN 1152, &
S4 I B0 104.66 %, 24 20 B . il K K 5
AR TE LR 9.

4 Hie

41 HEETMEBHNERKIE

TR A G2 R F KRR, A
DAL E (S8 ) il S o il i 8 1w o N5 3 el 1 ¢ )
P RIBE RM2ZER  NZ8 % T2
YA [R] 33 2 PR 2% 34 X6 R At oo T 1 A R R L 0
T B T B ek i R 7 A T 2 S

XoF T A 0 B R BT AT A ek 0 A K R
FE R 50 55 T Bk A7 WAL (B ORI AR, 20015 0T,
2019) . A YW 5% 78 1 22 7 X D22 -2 A i 24wy, 3
AT T TF A 0 AR 2R T A A 36 5 R0 S A%
W, 34T 1 T I B ) FL B o A LA . AR
RAF T o B G E B AL A T B

AR N I Y 2 Ak o A LA L 25 A 4
T A8 B A3 1 T BRI R R ] ARG A R AR AL
BRAE AT A R (Yue ez al., 2022), M )5 WY
Wi B LA

Mo AT Aif 2 R S A IR AR AR 2 S RO
o5 3 TN G R ) 1 R A EE AR A R AR
22 4 1 R SOAS & AR B . FE TR BRI 2 A
B, 75 225 A 2 RO I I 24 4% 40 AT 15 DL . AR IR 5
PUHE D22 - 1 D16 H 4T 18 i Hh #4561 H R 48, W it
D22 I H Y J2 B i 8 S50 Sk - (1) 3% )2 1 25 & I O
D16 &% R fb 1 )2, i A 0 IF R Gk i 5 Y
T M 5 (2) 3% 20 H AR K2, L el i 5 Y
B m A (DR H IR =h AR T T
BB RN TG T =R E R E A REME
4.2 HEARMIE

1 1 24 0 0 a0 s 24 359 2 e 1 46 A B )2 A
BRI oA i . R A R R AR SRR R
Az BB #5443 DY SORURE TR, 7645 1B E AR L 2
BEANSTEEMA AR T B WA . e s
S FH SR B AR R W, DA T Ao 1 AE B A 1 P A
TR REE ) T RE T

A TR R X 4 6 )2 A R AN TR Y
(1) ¥ 25 - T IR 5 I 3 3 22 L 2 T 45K
16 5 WA 2 N, RN R AR R, R R AL R R
YE R B A/ RG24k R 4R 38 FH 5 il 306
(2) Ml R 7 5% 1o K Hb J2% 07 2 R O - 224 |l 2 ) T g
T1 55 5 WK 2 A A BRI R VR T A 24 4 TR
R S EE SR AR, B8 %E RN
JE . IE U0 Zhang et al.(2018) FYWF 57 2 B, 721K /8 14
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