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Drilling Technologies for Horizontal Shale Oil Well Fan Yeping 1
in the Shengli Oilfield
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Abstract: The Dongying Sag possesses rich shale oil but due to its complex geological conditions of the oil and
gas reservoir, downhole problems such as collapse, spalling, and oil and gas invasion are frequently encountered during
drilling. A horizontal shale oil well, Well Fan Yeping 1, was deployed to explore the oil-bearing situation of shale
formation at the upper Chun submember of the fourth member of the Shahejie Formation in the northern part of the
Boxing Subsag of the Dongying Sag. In accordance to the exploration objectives, engineering design was made on the
well. Then, with the lithology of the formation encountered during the drilling of Well Fan Yeping 1, the difficulties in
drilling technologies were analyzed. On this basis, optimization technology for wellbore trajectory, the technology for
synthetic base drilling fluid, and safe drilling technology were developed. With these technologies, the construction of
Well Fan Yeping 1 was completed. Good results were achieved, with no downhole problems and a small hole diameter
enlargement rate. The successful application of the drilling technologies to Well Fan Yeping 1 have accumulated
experience for the drilling of shale oil in the Shengli Oilfield.
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Table 1 Parameters for the main wellbore trajectory at the third spud of Well Fan Yeping 1
J%m R Jrncf W& T/ FEm A m SEvEE . 75&%9'21{’,%1/ He R EE/ . TR i/ i
(°) (°) (°) ((°)/(30m)") ((°)/(30m) ) ((°)/(30m) ) (°)
3230.00 40.24 21.62 21.62 3099.23 388.66 0 0 0 0
326220  43.94 26.25 21.74 3123.12 410.21 3.53 4.04 4.50 38.28
3344.03  43.94 26.25 22.29 3182.05 466.84 0 0 0 0
3464.03 58.24 24.03 22.75 325723 559.87 3.58 —-0.46 3.60 353.81
3584.03 72.56 22.42 22.82 3307.05 668.69 3.58 -0.36 3.60 354.49
3 660.04 81.64 21.54 22.73 3324.00 742.69 3.58 -0.34 3.60 354.68 A
3960.04 81.64 21.54 22.39 3367.59 1039.46 0 0 0 0
4 560.04 81.64 21.54 22.08 345478 1633.05 0 0 0 0
4692.33 81.64 21.54 22.04 3474.00 1763.94 0 0 0 0 K
4742.69  75.61 21.81 22.03 348393 1813.28 -3.60 0.16 3.60 177.46
5042.69  75.61 21.81 22.00 3558.49 2103.86 0 0 0 0
5386.70  75.61 21.81 21.98 3644.00 2437.08 0 0 0 0 B
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Table 2 Basic properties of synthetic base drilling fluids with different densities

) wn ey S ijﬁzw s APIERE R
AL 950 23 8 3.0 5.0 0.35 1.5 5.0
120 A A 1140 28 8 4.0 8.5 0.29 1.0 4.6
AL 1080 30 10 3.0 5.0 0.34 0.6 45
10 A A 1230 31 12 4.5 10.5 0.39 0 3.8
AL 1160 35 11 5.0 9.0 0.32 1.2 42
150 s 1 600 37 14 6.0 14.0 0.39 0.4 4.0
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Table 3 Test results of cuttings recovery and 8 h linear ex-
pansion height of shale
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Table 4 Evaluation of the plugging performance of synthetic base drilling fluid
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Fig.2 Vertical projection of the wellbore of Well Fan
Yeping 1
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Table 5 Optimized wellbore trajectory at the third spud of the main wellbore of Well Fan Yeping 1

Fe Z/m Jewbf/ ) Fhifa(e) TR /m F&HE/m A rhifae)  FBEEE/((°)/(30m) ™) BrK/m

1 3238.19 37.17 19.71 311443 362.13 23.73 1.04 8.36
2 3359.00 51.71 26.41 3196.98 483.09 23.97 0.15 9.98
3 349297 66.19 22.65 3270.67 594.38 24.09 4.96 11.88
4 3695.35 83.11 21.20 332224 789.11 23.49 2.70 28.54
5 3753.16 87.08 21.89 3326.77 846.70 23.35 1.27 28.86
6 3 897.40 84.08 22.04 3338.13 990.43 23.14 0.24 28.59
7 3912.02 84.12 21.91 3339.64 1004.97 23.13 0.28 14.62
8 4 000.77 82.50 21.14 3350.96 1092.95 22.99 0.50 16.61
9 4129.70 82.91 22.07 3366.99 1220.82 22.79 0.61 28.64
10 4302.63 84.79 22.17 3382.96 139295 22.64 0.76 28.94
11 4 446.95 82.50 22.95 3401.27 1536.08 22.59 0.46 29.48
12 466491 83.16 20.93 3428.63 1752.26 22.49 0.25 9.72
13 5196.56 75.38 21.50 3524.09 2274.83 22.32 1.12 9.53
14 5215.72 75.82 21.50 3528.84 2293.39 22.32 0.45 9.53
15 5302.13 75.47 21.62 3549.14 237137 22.29 3.78 9.62
16 5359.73 75.80 21.00 3563.53 2433.13 22.26 0.87 9.63
17 5364.00 76.00 21.00 3564.57 2437.28 22.26 1.41 427
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Table 6 Performance of synthetic base drilling fluid at the third spud of Well Fan Yeping 1

Jm %‘Ef/l LB s SRR/ =il #1J1/Pa %“iﬁf})i WL FEY
(kg'L™) (mPa-s) Pa W 2] TS /mL
3229.00 1.45 56 28 8.0 3.0 7.0 4.6 642
3536.00 1.53 54 32 8.0 4.0 8.0 4.0 687
4 614.00 1.61 48 33 9.0 4.0 6.5 3.8 1194
4 690.00 1.65 57 47 7.5 4.5 7.0 34 752
4912.00 1.66 57 42 9.0 5.0 8.0 1.6 835
4982.00 1.69 58 42 11.0 5.5 8.5 1.6 851
5074.00 1.67 57 38 10.5 5.5 8.0 1.8 948
5364.00 1.66 52 36 9.0 8.0 5.0 1.8 1180
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