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Application of new single diameter multi-level water sealing technology

in geothermal exploration and production wells
YANG Lianfeng', DUAN Yunxing™
(1.Shanxi Third Geological Engineering Investigation Institute, Jinzhong Shanxi 030620, China;
2.China University of Geosciences, Beijing 100083, China)

Abstract: The well designed for geothermal exploration and production in Daying, Yuanping was completed at depth of
3088m. To find out hydrogeological parameters and water recharge of 494~3088m formation, it was divided with four
pumping test sections based on core and logging data; meanwhile, the target aquifer needed to be restored as much as
possible after tests. According to the principle of “multi-level sealing in a single diameter hole” , a new water sealing
process was designed with the water-stop tray for inside-pipe sealing and the canvas umbrella for outside-pipe sealing.
This process simplifies the well structure and avoids clogging caused by dropping clay balls, injecting cement, etc. from
outside the pipe. Field use shows that this process meets the water-sealing requirements of hydrogeological pumping
tests, and can provide reference for similar projects.
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Table 1 Drilling strata and geology
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Table 2 Wellbore structure and casing program

HZ/mm  EERE/m R /mm BEE/mm byl EHEIE/m EBELKE/m EEHERS/m
393.7 492 339.7 8.38 =Y 0~492 492
311.1 1554 244.5 8.94 BAY JEKE 460~1554 1094 32
215.9 3088 177.8 8.05 B EKE 1522~3088 1566 32
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Fig.1 Manufacturing process and working principle of the canvas umbrella for outside-pipe sealing
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Fig.2 Mteral object of canvas umbrella
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Fig.3 In-pipe sealing tray

SR SR 4B BUN AR T 1 S N E A 1 S/ < B /B2 1: B S 4
FEAL I I 1k 7K, AT LUEAT AR B R A7 69 S K K 5 BEIE 5 YAl K K B, B 1 O A O B (494~
3088 m) R I R A 8 AT R A i AR 5 56 2~5 Ik



36 AR TR 20214E 8 H

4 A KGR 5, il K 2 B 2665~3088 2158~ A Ak KFEEE B, Bk R 3K 4(a) s .
2665.1604~2158.494~1604 m; fi &4 T A 1E 7K

F3 HEHAKKEEIT
Table 3 Design for multi-level pumping test

1 AN | S 23
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H/m 1 & /m
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2 2665~3088 1B 2695.7~2741.24;2876.42~2920.29;2999.16~3078.6 2663.2665 2665
A3 2158~2665 2B 2182.51~2249.66;2260.96~2282.47 ; 2305.09~2349.08 ; 2156.2158 2158
2371.72~2383.03;2405.66~2438.64;2551.72~2627.67
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Fig.4 Design for pumping test
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Table 4 Results of pumping test

FREEmpf]/ FREM W/ Wbk fr/  CWFHRER/ GANFEIRER/ KK/

K/ K/

wr h h m m m (m’h ") C
S3 281.5 48 31.10 169.92 74.00
1k S2 34.5 24 +2.57 21.22 +1.45 137.70 72.60
S1 20 12 10.94 76.87 74.03
S3 80.5 48 110.90 2.79 57.79 75.71
2w S2 39 24 +1.65 74.75 0.97 +1.76 48.84 75.11
S1 22.5 12 37.03 0 33.52 74.21
S3 82 48 113.44 6.02 57.56 73.74
3w S2 47 24 +3.2 75.88 3.8 +1.64 49.04 73.01
S1 24 12 38.63 1.45 32.96 72.38
S3 64 49 119.33 11.75 39.43 67.73
AW S2 31 26 5 79.58 10.27 9.5 32.40 66.56
S1 15 13 39.29 8.43 21.37 65.81
S3 94 50 19.10 68.30 64.37
5K S2 26 24 5.5 13.50 10.36 47.30 60.36
S1 22 15 6.70 18.14 63.72
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Fig.5 Water level drop between the water tank
and the pipe wall
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