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Interchange of well types in the old salt mining well set for reuse
GUO lJiaxuan, ZHANG Xu, HU Zhixing
(Hebei Coalfield Geology Bureau Second Geological Team , Xingtai Hebei 054001, China)

Abstract: Solution mining with intersected wells by horizontal drilling technology has always been the most commonly
used and economic and effective means for mining salt resources. However, the salt mining well set is prone to the
channel blockage in the process of brine extraction due to the complex formation conditions, saturated brine
crystallization, casing damage and other factors, which restricts the service life of the horizontally connected salt well
set. In recent years, the commonly used methods for the repair and treatment of blocked well sets are pressurizing,
scraping, and window milling. Among them, window milling from horizontal wells is widely used for workover in
many salt field blocks. During workover of Well Set Y2-Y4 at Shiyantian, Ningjin, Hebel province, it was found the
existing mining cavern can not be reused, and was an obstacle for the second-time intersection of the well set. It was the
first time that the two wells were switched in type (changing horizontal well into vertical well and vertical well into
horizontal well) to by-pass the existing cavern to realize the reuse of the old well set in this block.
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Table 1 Structure of Well Set Y2-Y4
S B fL A = i
ik HAR/mm HBt/m EEIME X EEE () /mm HBt/m
1 345.0 0~501 273.1X8.89(J55) 0~500
Y2 2 241.3 501~2668.34 177.8X9.19(N80) 0~2668.34
3 152.4 2718.11~2846.06 139.7<10.54(P110) 2668.34~2835
4 346.1 0~530.48 273.1X8.89(J55) 0~530.15
Y4 5 241.3 530.48~2878.13 177.89.19(N80) 0~2873.64
6 152.4 2878.13~3080.50 BRIR 2878.13~3080.50
R2 Y2 Y4FAHITEIE
Table 2 Trajectory data of well Y2 and Y4
S PIRO YIS 5 VA R % VAN (27 mMALA: RV AL/ “Z’rﬂﬂiﬁ”fﬁ“/ﬁ W&/ WA/
m (") ) m % /m #/m m [(°)-(30m)™"] m m
500 0.49 182.34 499.98 -3.05 2.60 -3.21 0.12 139.56 4.00
1000 0.41 331.67 999.97 -3.35 2.47 -3.15 0.05 143.68 4.16
Y2 1500 0.60 239.30 1499.96 -3.81 -0.83 -0.04 0.18 192.29 3.90
2500 0.73 325.09 2499.92 -6.21 -6.75 5.20 0.17 227.41 9.17
2850 1.82 353.71 2849.83 0.92 -7.71 7.72 0.14 276.80 7.76
600 0.21 178.20 600.00 -0.04 0.02 0.04 0.06 156.02 0.04
1000 0.48 244.50 1000.00 -0.62 -0.60 0.34 0.04 224.01 0.86
1500 1.04 182.00 1499.93 -7.26 -2.70 5.67 0.07 200.37 7.75
2000 0.38 80.00 1999.90 -11.06 -0.96 9.84 0.17 184.98 11.10
2500 1.19 356.80 2499.82 -3.57 -1.02 2.90 0.07 196.00 3.72
va 2620 1.49 6.77 2619.80 -1.10 -0.46 0.84 1.28 202.87 1.19
2760 34.95 169.14 2752.76 -35.67 5.45 35.02 9.38 171.32 36.08
2920 80.80 153.07 2830.20 -163.51 46.86 168.96 8.56 164.01 170.09
2940 85.82 151.00 2832.49 -181.05 56.18 188.73 8.13 162.76 189.56
2960 86.72 151.02 2833.76 -198.45 65.95 208.56 1.35 161.62 209.12
3060 86.66 148.30 2840.57 -285.27  115.06 307.58 2.29 158.03 307.60
3080 86.02 147.41 2841.83 -302.16  125.71 327.26 1.64 157.41 327.26
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Fig.1 Connection plan view of existing Well Set Y2-Y4
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Fig.2 Vertical view of existing Well Set Y2-Y4
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Table 3 Drilling equipment for Well Set Y2-Y4

P45 # R LU o o
1 HiAL 7J-20 3000 m 28(5)
2 Fid J7170-41 41m 2%
3 AR RS Te 3¢ 5 QZ-3NB800 800 kW 4K
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Table 4 Drilling stem for Well Y4

Fe o R Bt /m TR = N

1 —JF 0~530.48 D346.1 mm F 54k + 0203 mm B EE X 6 M + D159 mm F54E X 6 R+ D127 mm 54T

2 —JF 530.48~2625.00 0241.3 mmPDC %53k + 0165 mm AT+ 11 19 | + 0159 mm 4588 X 9 M + 0127 mm 4k
(HIHED) FF

3 TJF 2620.15~2878.13 (0241.3 mm FH 4k + 0165 mm & BEAT + 1| Bl iR+ (165 mm TCREEE -+ 0127 mm N
(R 1 Bt ) T4 150 m+ @127 mm &5 #F

4 JKPB 2878.13~3080.50 ©152.4 mm F 44 %k + @120 mm Z5 AT + 1k [9] 1§ + @120 mm JCRE A HE+ O89 mm il

HFF 150 m+ 089 mm g 1
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Fig.3 Blockage model of Well Y2 (vertical well)
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Fig.4 “Gourd” cavity model
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Table 5 Actual drilling trajectory in changing Well Y4 into a vertical well through window milling

HW/ A/ Ji L/ TR/ (2| A LT VAR & A A R/ MG I/ AR/
m ) m % /m #%/m #%/m [(*)-(30m)™"] m m
2655.00 5.38 169.61 2654.76 -1.94 -0.19 1.71 0 185.58 1.95
2700.00 9.62 220.87 2699.20 -8.40 -2.66 6.70 4.24 197.58 8.81
2715.00 10.01 232.55 2713.97 -10.16 -4.54 7.59 6.59 204.09 11.13
2774.00 3.00 250.00 2772.59 -12.50  -10.42 7.47 3.69 219.80 16.28

W LA R BB S5 3R 2,8 0 RUT S8 A 0 50
R6 Y2 I KALBIEE R TILENIT
Table 6 Double-build trajectory of Well Y2 with large displacement to by-pass the existing cavern
o Ry Jrfe/ W/ ML RV B “fpETE/ HGETT WA/ .
m ) ) m #/m #%/m #/m  [()-(30m)"']  fii/m m
2418.00 4.51 37.32  2417.89 -6.00 -5.73 -3.00 3.38 223.70 8.30 JFE A
2419.91 4.70  38.70  2419.79 -5.88 -5.64 -2.93 3.38 223.80 8.14 —RIRIEL
2516.20  30.00 337.40  2510.63 22.28 -9.57 24.24 4.70 336.76 24.25  —WRHGRHB
2518.00  30.00 337.21 2512.19 23.11 -9.92 25.14 1.56 336.78 25.15 KA BfapiB
2669.77  35.70 333.10  2639.02 98.24 -45.53 108.28 0.95 335.13  108.28 KA stEt
2679.40  37.60 335.30 2646.74 103.42 -48.03 114.03 7.19 335.09  114.03 Wk RLE:
2868.00  83.28 333.90 2745.95 242.34 -112.63  267.23 5.25 335.07  267.23 . RIALEL
2895.00  88.00 333.90  2748.00  266.51 -124.47  294.14 5.25 334.97  294.14
2918.00 88.02 334.66  2748.80 287.21 -134.45 317.12 0.98 334.92  317.12
2923.67 88.02 334.84 2749.00 292.34 -136.86 322.79 0.98 334.91  322.79 HLA
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Fig.5 Horizontal trajectory after well type switch
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Fig.6 Vertical trajectory after well type switch
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