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Geothermal exploration well structure design and drilling

for two geothermal reservoirs
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Abstract: The WR-1 geothermal exploration well in Henan province is designed for two exploration target zones, the
Neogene Guantao Formation and the Ordovician, which is necessary to be completed and tested separately. After the
completion of the Guantao Formation well test, it is necessary to continue drilling to complete the Ordovician section.
In the design of the wellbore structure, optimization and improvement were conducted on various aspects, including
casing design, cementing structure, to address completion tubing string cementing, matching of the wellbore and
casing sizes and filter parameter design for the Guantao Formation section, and verified with actual drilling. This paper
mainly introduces the key elements that need to be considered and the design process in the design of the geothermal
exploration well structure. The design of the well structure was adjusted and optimized in regard to the actual drilling
works, so that it will be operable on site and provide theoretical and practical guidance for other similar two geothermal
reservoirs exploration wells.
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Table 1 Predicted lithology in WR-1 well

w2 JEAHEIR /m M )ZEJE /m

EBIRQ) 200 200
WAL A ZH (Nom) 750 550

il & (N
FHEAN) g2 (Ng) 1200 450
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Table 2 Specifications of different types

of 244.5mm casing

KA/ _ BEJS/ YUBET1/ kiR g/

o
Jo

mm mm MPa kN
1 2445 H40 7.92 9.4 1130
2 2445 H40 8.94 11.9 1130
3 2445 J55  8.94 13.9 1753
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Table 3 Specifications of different types

of 177.8mm casing

HUAE/ - BRI/ PUHTET1/ kg

s
mm mm MPa kN
1 177.8 J55  8.05 22.5 1383
2 177.8 J55  9.19 29.8 1633
3 177.8 N80  8.05 26.4 1967
4 177.8 N80  9.19 37.3 2309
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Table 4 Design technical parameters of the filter
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Fig.1 Surface casing cementing
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Fig.2 Cementing of the filter bottom
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Fig.3 Squeezing of cement along the overlaying

casing interval
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Fig.4 Cementing of the casing bottom
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Fig.5 Structure of WR-1 well
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BT T A 0339.7 mm | BEJE 9.65 mm 4N 4% J55 (1)
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[ H, R32.5 0 i fk R £k /K Je , /K e H & 16 t, K
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Table 5 Casing program of WR-1 well

P HFIRER/mm WE/m EEEHA/mm B /mm AW /m KPR I/ m #ik
—JF 444.5 200 339.7 200 b T

—FF 311.2 1200 2445 170~1200 i e A
=JF 215.9 2850 177.8 1170~2850 2450

P FF 152.4 3000 HAR BT

T B 2R A APTA MBS, I55 M2 ; —IF B K IR % H B9 JZ A LLT 50 m
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LR T ARTEE O B, 4k 2 iR & 1295.06 m —JF
SEEN . A 0244.5mm  BEJE 8.94 mm I 9 J55 (1)
WO R, KO 1124.64 m, XF W JF IR 170.42~
1295.06 m, H b JE 474 B2 80.71 m,

Ik VB A IV SR FH PN A A TR T, R A 4 Sk e e
B 1280.68 m, i JE AR KA 1129.29 m, W /K Je ik IR
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mm E & WK e ZE 20 m, feBER ] 36 h,
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114.95 m, 7K & 4 100.39 m*/h, Hi 7K § & ¥ iR N
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