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Key technology for mid-deep drilling geothermal heat extraction
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Abstract: Extraction of high-quality geothermal water with geothermal wells is a prerequisite for the
extraction-reinjection geothermal heating system, and it is the most sensitive factor affecting the economic benefits of
the entire hydrothermal geothermal energy project. The key drilling technology is of great significance to the well
completion quality, and plays a decisive role in the development of the geothermal industry of Hancheng. In view of the
geological characteristics of geothermal resources in the Hancheng area and the difficulties encountered in the
development process, theoretical analysis and experimental research was conducted to investigate the key technical
issues in geothermal drilling in the Hancheng with the five key technical aspects presented of local geothermal drilling
heating extraction in Hancheng: anti-collapse and high-efficiency drilling, geothermal well sealing, acidization
stimulation for productivity and reinjection improvement, in-situ extraction and reinjection optimization layout, cascade
heat exchange and recharge. Through theoretical analysis of the technical problems encountered in the production
process, the key technologies to solve the problems are proposed, and the five key aspects are explained in detail. They
are of important scientific and engineering significance to the development and utilization of mid-deep geothermal
resources in the Hancheng area, and can provide reference to other regions.
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Fig.1 Cores from a borehole
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Table 1 Comparison of wellbore structures before and af-

ter optimization
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Fig.3 Treatment of downhole incidents

Shy ik B i AOT I R AR H Y e
[F) 2 1k K 2R 8k e, e e MBIt T B R B
17K SR FH 4 1 B R 4 Kk e T T 1k 7K, 7K e 3R
K% B+ 25 K e R MR & L BE AR AE e TR L T
B R R R 2 SRR ARIE IR KRR . R

b AE 0339.7 mm & IR FR I 0245 mm E 4 50
m, 58 AREE Y RIRR S B, B HKR LR,
BAEAKTR EiRE 0245 mm EE SHAREEEEIH
RS BRAL K P 3K 1R 2 Rk g T . 3 2 i Kk
6 Ko A3t 16 5] ik 2R L B K a2 A7 W SiE B 32 1k K 32
A A5 BEL I T )2 AR TR K DA B 0 Ao L
B A HMZEPOK, bR &, RE R, 1
Hb F AR R B K V8 3K 40 B )5 BE T LR 2 BE
IRAE B T DR R B [k 4 T T
GOKIZEER AR EZ I T B E, 0k T & K2
HEWU 2 s AT it TR A K U8 1k K T2

4 BRILIEFTIGE LB

LB AR R M Z S H AR Z — A
MRRAATI AT T 2R 5508, FEARE
AR BB o B R R A IR K B Tk K K S
Tt T, 843 K I = AN IR AR, SR O RLRR Uk T 2 ik
FTVEIT, BIH w5 v B 3h e AT 1 B i AR, SR
H5IHREERAIE Bam NG, T ABKER R
N7 5% R HE H DT 38 31 5 K 2 3R B s 1 H Y o

AR Sfe TR Ak 2 AR A 32 0 10 ) b AR T e T 40
B, R RCH T A M IS T R B TR
fbJ&— A8 Z R A RN A R 5 A A 1 R
RAAEZ LA b 2 4 RO I 22 R S R
14 B I T AN — B0, S BOR A AR 5 A4k . Mok
A TH ARG R T it — 2205

bR W] LAV f AR R R L RO Rl T KO
A AR AR SR T O AR RGR HE . kA RN
B2 v /(1

CaCO,+ 2HCI=CaCl,+CO, * +H,0O
CaMg(CO,),+4HCl=
CaCl,+MgClL+2C0, 4 +2H,0

) B, 3 B2t AT DA i b SO R B BT S 4
J& DRI 5 TR Ak it T R AN 28 H 23 i AN AR
B AT T e A R 2R A S, Ak s R AR

Fe,0,+6HCI=2FeCl,+ 3H,0O
FeS+2HCI=FeCl,+H,S
2Fe-+ 6HCI=2FeCl,+ 3H, A

XD A S R AT TG L S5 A bRk
X Bk R Eh A AME A IE R R W T R 2 60%
(31%HCD + 2% Mg A28 1l 351 + 3 6 4k B F o 7 +
2% B B R 7 +0.5% B HER +0.05% JH L5, 4R



B A8 1244

AR TR AE < J il DX R T2 B R TR I G B R 83

P BB AL A5 R, PR A AL i 90 m

B Tk B aF

(D) EERG A LIE4) KRN 2 8
KIZ B T, O 22 20 v T I 1 ) T R 1 -5 e
F SRR 1R T T A T T IR 2, w1 g 1Ak T 58
e RMRE

(2) K35 K NTE /R HTE A, W10 ¢ Tk ) 7%
e, R T TR A R K T A RO R

(DR LI 1 s A8 i, B B ROCR R A4F

ATE B0 B Ue I F R WAl TR R 1 2802 A

(4) & FBIRW 52 J5 , 4k 22 i I h K AT K O
BFF h R W 8 2 TRA ), 2 )5 58 4 P R 1
W 1), T TR o R A 5 T R T 3 AR R 1 S
JHCE [V 5GP W I O R, R R S5 M 2 7T 4y
FLI

()RR I VR S RO  UR S0 O 1 %6 B, 48 U
FE, R AK RSB

J%j_; - K]
i S
e 11 I =
2 1 yemn o PUERE i
= —— it |
SRR Al il
i 00 ;
<o ]

E4 BMITZRERER

Fig.4 Construction process flowchart
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Fig.5 Schematic diagram of the geothermal water cascade utilization heating system
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