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Abstract: A sticking incident happened in HDR-1 well at a depth of 3000m in hot dry rock. After various treatments,
over 100m long “lost fish” still remained downhole. With the casing-milling method to continue to deal with the fish, it
may lead to great difficulty, high risk and long period. After trade-offs of various methods, it is decided to adopt the
method of sidetracking to bypass the incident section. Through the comparison of three plans of sidetracking with the
deflector inside casing, sidetracking from the open hole cement plug and sidetracking with the open hole deflector,
sidetracking from the open hole cement plug was finally adopted. The successful application of sidetracking around the
barrier is the first time in hot dry rock drilling in China, which has overcome the technical difficulties of large depth,
large diameter, high temperature and high hardness, and applied advanced technology, such as measurement while
drilling, complex power drilling technology, high temperature resistant mud, providing new technical support for hot
dry rock scientific drilling and deep geothermal resource exploration in China.
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Fig.1 Conceptual model of HDR-1 well location and formation
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Fig.3 Sidetracking well structure with

the deflector inside casing
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Fig.4 Sidetracking well structure with

the open hole cement plug
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Fig.5 Schematic diagram of the open hole deflector
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Fig.6 Sidetracking well structure with

the open hole deflector
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Table 1 Comparison of advantages and disadvantages of sidetracking schemes
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Table 2 Logging data of the existing well

s WE/m IR/ C) i/ () B /m mdt/m AR¥E/m PBEE/m WG/ m 26 /C)(30m)"]
1 2799.50 2.80 154.30 2789.42 —179.82 —89.42 200.83 206.44 0.90
2 2809.00 2.84 155.38 2798.91 —180.25 —89.22 201.12 206.33 0.21
3 2818.50 2.75 147.36 2808.40 —180.65 —89.00 201.39 206.23 1.27
4 2828.00 2.75 144.17 2817.89 —181.03 —88.74 201.61 206.11 0.48
5 2837.50 3.07 136.52 2827.38 —181.40 —88.43 201.81 205.99 1.59
6 2847.00 3.30 124.31 2836.86 —181.74 —88.03 201.94 205.85 2.24
7 2856.50 3.97 123.94 2846.34 —182.08 —87.53 202.02 205.68 2.12
8 2866.00 4.40 116.20 2855.82 —182.42 —86.94 202.08 205.48 2.24
9  2875.50 4.75 110.79 2865.29 —182.72 —86.24 202.05 205.27 1.75

10 2885.00 5.03 108.91 2874.75 —182.99 —85.48 201.97 205.04 1.02
11 2894.50 5.19 108.30 2884.22 —183.26 —84.68 201.88 204.80 0.53
12 2904.00 5.15 103.69 2893.68 —183.50 —83.85 201.75 204.56 1.32
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15 2932.50 5.61 88.98 2922.06 —183.80 —81.26 200.96 203.85 1.92
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18 2961.00 8.47 101.43 2950.35 —184.02 —77.89 199.82 202.94 4.99
19 3085.00 8.00 101.43 3073.07 —187.54 —60.48 197.05 197.87 0.11
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Table 3 Design of cement slurry performance
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Table 4 Mixing ratio of the cement slurry system
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Table 5 Design of drilling fluid below 2800m
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Table 6 Actual sidetracking data

Fe W/ mo HEA/C) HiMA/C) FEER/m BAdb/m K¥E/m WEE/m WA /m 2MA/00)(30m) ]

1 2860.00 4.12 120.90 2849.83 —182.21 —87.33 202.05 205.61 0

2 2866.00 3.25 113.03 2855.82 —182.38 —86.99 202.07 205.50 5.02

3 2876.00 2.37 108.46 2865.81 —182.56 —86.53 202.03 205.36 2.72

4 2886.00 0.97 58.89 2875.81 —182.58 —86.26 201.93 205.29 5.67

5 2896.00 1.14 57.66 2885.80 —182.49 —86.10 201.78 205.26 0.51

6 2908.00 1.30 57.66 2897.80 —182.35 —85.89 201.56 205.22 0.40

7 2965.00 1.90 58.00 2954.78 —181.50 —84.54 200.22 204.97 0.32

8 3085.00 3.00 58.00 3074.67 —178.78 —80.19 195.94 204.16 0.28

07 (3) 000 1 B2 % S R BB AT O AL B, e 4
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10004 o AR B BRI HBIE B8, I3 I IR ) 5
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BRI E 5 BT VR

20007 (O TEFR IR BRI MBS MR T, B4
~2500- R T L R T2 L T A R KRR
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-4000-
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Fig.7 Well trajectory
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