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APPENDICES
Appendix A Well A Information
Table AL Definitive survey of well A

Casing MD Inc Az TVD NSa EWb- DLSC
(m 0 N m  (m  (m) (/30m)

Tie-In 000 000 10000 000 000 000 NA
Marker MudLine 600 000 2507 600 000 000 002
20" Conductor 1867 001 2507 1867 000 000 002
13 3/8" Casing 10146 006 2507 10146 005 002 002
11889 007 2507 11889 007 003 002

13863 028 5724 13863 010 008 034

156.60 239 10040 15659 006 048  3.66

17528 58 10316 17522 -023 179 556

19422 886 10265 19401 077 416 47T

21205 1181 10248 21154 -146 728 496

23269 1580 10258 23158 -253 1208  5.80

25065 2027 10316 24866 -3.77 1750 747

26996 2476 10395 26649 551 2469 699

Top of 7" Liner 21435 2544 10391 27047 596 2650  4.66
28020 2775 10380 28374 -755 3295 466

30837 3036 10249 30050 -9.66 42.02 4.20

32750 3308 10287 31677 -1187 5183 428

36,73 3647 10286 33256 -1431 6252 529

36586 4003 10284 34758 -1695 7406 558

385.09 4271 10247 36201 -19.73 8646  4.20

40406 45.35, 10192 37565 -2251 9935 422

42346 4766 10057 38900 -2525 11315 388
aNorth south direction, bEast west direction,cDog leg severity



Table Al (Cont.) Definitive survey of well A

Casing 'Ef'n[))

7" Liner 442.49
461.88
480.34
500.73
519.49
538.15
531.15
576.45
595,51
614.54
633.71
653.08
670.21
691.45
710.67
129.68
148.99
168.35

95/8" Casing 179.25
796.39
816.15
835.54
854.68
873.13
885.61
904.83

Inc

!

52.30
50.11
58.60
61.22
63.64
64.73
69.46
67.55
69.80
7110
1246
14.24
10.83
1567
14.49
13.53
12.85
12.73
12.55
1441
76.01
1641
16.34
76.05
14.73

A
)

VD
(m)

10002 40151

99.62-

99.14
97.86
97.23
96.67
94.59
91.89
89.90
88.54
86.76
84.81
82.89
80.27
11.34
14.57
71.96
69.19
68.35
67.02
66.72
66.52
66.43
66.75
66.48
65.58

413.65
424.58
435.73
44513
453.11
462,04
410.17
417.11
484.69
491.10
497.16
502.07
507.55
512.29
517.18
522.50
528.10
531.33
536.44
542.06
541.01
591,57
530.92
538.90
563.74

NSa
m)

-21.82
-30.39
-32.82
-35.34
3147
-39.50
-41.20
-42.19
-42.46
-42.22
-41.48
-40.12
-38.36
-35.36
-31.74
-21.28
-21.94
-15.78
1201

-0.80
164
9.08
16.50
2361
28.42
3.9

aNorth south direction, bEast west direction,c Dog leg severity

EWD
(m)
121.26

142.16
156.84
173.72
18981
206.22
223.24
240.71
258.19
21591
293.96
31231
328.63
348.92
367.19
385.01
402.79
420.26
42997
44510
462.52
479.73
496.78
51323
524.36
541.35

88

DLSC
(/30m)
399
3.3
461
5.37
4.28
392
367
397
431
407
332
3.56

- 448

4.22
444
4.62
417
4.24
2.24
2.24
2.86
2.49
0.63
0.44
0.94
247



Table Al (Cont.) Definitive survey of well A

Casing 'E/lmD

95/8" Casing 924.09
943.22
962.49
981.63
1,000.87
1,020.38
1,039.30
1,058.65
1,077.94
1,097.17
1,123.50
1,142.34

Top of4 12" Liner  1,159.17
1,161.63
1,180.75

7" Liner 1,181.31
1,199.90
1,218.89
1,238.32
1,257.55
1,276.59
1,295.81
1315.11
1,333.44
1,353.24
1,372.48

Irgc
s
7163
68.53
65.90
64.35
6291
62.30
62.84
62.72
61.53
6191
61.71
61.54
61.52
61.42
61.42
61.37
60.9%
59.53
59.61
59.47
59.25
h8.39
59.03
h8.84
h8.32

Az
0
64.19

61.58
5849
56.42
53.98
52.80
5121
49.52
4767
45.38
41.55
40.54
37.51
31.07
35.94
35.94
35.98
35.94
36.33
36.38
36.89
36.56
37.01
36.89
37.07
31.20

TVD
(m)
568.76
514.24
580.80
588.21
59%6.31
604.97
613.68
622.59
631.42
640.41
652.89
661.79
669.79
670.96
680.09
680.36
689.26
698.42
108.06
117.80
12745
137.25
TALL
756.62
166.84
176.80

NSa
(m)
4387

52.22

61.26

10.75

80.71

91.13

10147
11241
123.76
13545
152.28
164.60
176.30
178.02
19152
191.92
205.13
218.60
232.22
245,57
258.74
272.00
285.26
29181
311.36
324.48

aNorth south direction, bEast west direction,c Dog leg severity

EWb
(m)
558,19

574.50
590.19
605.07
619.40
63343
646.68
659.91
672.71
665.11
701.05
711.96
12128
122.59
132.58
132.87
142.46
152.22
162.17
172.00
78179
791.68
801.60
811.04
621.24
831.18

89

DLSC
(730m)

2.16
6.69
6.61
5.09
421
2.15
2.36
2.9
2.91
3.66
3.87
145
4.76
4.76
157
0.10
0.10
0.65
2.2
0.14
0.73
0.56
0.82
0.28
0.37
0.18



Table Al (Cont.) Definitive survey of well A

Casing ?Am[))

7" Liner 1,391.40
1,410.79

1,429.84

1,449.69

- 1468.12

148748

1506.71

1,526.07

1,545.55

1,564.23

1,583.40

1,602.47

1,621.59

1,640.25

4 12" Liner 1,660.13
Projectedto TD  1,661.13

Inc

s

58.74
58.12
58.78
58.67
58.63
5840
57.12
59,64
55.21
5041
54.10
54.05
54.32
.61
54.62

A

h

37.86
38.21
38.25
38.79
38.85
39.07

- 39.33

39.44
39.20
39.52
40.05
40.49
40,61
40.71
40.72

TVD
(m)

796.60
806.49
816.79
826.36
836.43
846.47
856.80
867.59
8/8.18
889.08
900.08
911.30
92222
933.78
934.36

NSa

(m)
3313
350.46
363.28
376.60
388.92
401.81
414.56
421.25
439.78
451.69
463.88
475.85
487.66
499.16
51143
512.05

aNorth south direction, bEast west direction,cDog leg severity

EWb
(m)

4 841.03

851.20
861.23
871.74
881.55
891.92
902.23
912.58
922,87
932.62
042.62
952.59
962.59
972.43
982.97
983.50

DLSC
(730m]
073
039
055
0.09
077
010
046
201
228
067
047
217
056
046
045
045



Table A2 The actual field data hookload (HK) and torque (T) of well A

MD (f)
0.00
199
6125

332,87

390,06

454,82

513,78

575,07

637.20

695.70

763,42
822,34
835,70

900.10

048,82

10171

107448

113757

120033

1263.42

132566

1,389.30

145174

1515.35

1575.92

164282

HK (Ibf)
1207363
6,006.78
1763397
35,522.86
35,186.78
36,335.73
4048124
4143246
46,17254
46,265.78
46,674.07
51,895.05
5141124
51472.22
5213778
51,891.47
51,456.18

0157111

53,362.75
53,083.34
46,019.37
50,201.17
52,328.08
52,701.89

52,091.26 .

MD (f)
0.00
199
625

332,87

390,06

454,82

542 57

602,44

665.19
795,07
78781
849.33

911.25

969.90

103264

100785

116060

122498

12832

134301

140830

147228

1,535.84

160146

166749

173351

T (ftIbD)

5,087.05
1,645.73
132317
839.07

832.69

1,372.39
938.68

1,207.58
1,508.14
1,669.11
2,113.02
2,483.10
2,862.10
3,197.78
3,999.86
3,681.73
3,601.24
4,190.78
4,306.82
4913.95
4,956.02
4,866.53
4,666.09
4,765.21
4,344.38

91



Table A2 (Cont.) The actual field data hookload (HK) and torque (T) of well A

MD (f)
170436
1,765.58
182792
189124
195377
201621
207910
214265
219885
226854
233159
303,96
24513
252083
2 556,59
261283
267766
274127
280407
2,864.60
290554
2 968,60
303179
300455
3157.78
32057

HK (180
42,0288
45179.13
1524075
44,7071
4481837
38,116.45
4172268
30,808.68
35,135.09
4184358
36,593.96
31,35024
35,337 51
3310455
2187102
343381
31,075.56
51,895.1
50,210.29
51,900.74
5297280
4222708
36,173.66
37,556.73
34,763.78
1824781

MD ()
179503
185080
191765
197630
210138
2165.35
220769
220413
238,92
242044
248401
254511
260950
263205
267758
274127
280407
286460
2905.54
297572
30437
3,096.70
3163.95
321768
328002
333702

T (1o
423463
4852.69
567109
481853
472065
453740
475449
422956
5,459.14
511183
5,600.86
6,246.75
6971.10
4969.36
510060
6,084.33
65077
4823.48
4.996.25
467875
5,637.15
5,024.97
5,180.80
5202.20
5,080.73
5,469.29

92



Table A2 (Cont.) The actual field data hookload (HK) and torque (T) of well A

MD ()
383,69
3347.70
340978
3473.26
35355
3599.64
3,686.02
374783
3803.05
381112
387385
387569
393668
3.998.98
406273
412582
4188.29
425035
431467

4,374.80 .

4,439.76
4,502.89
4,564.96
4628.58
4691,08
4,756.20

HK (Ibf)
51,756.92
55,361.04
57,108.87
55,605.50
51,504 61
45,615.29
50,275.31
46,834.17
47,886.59
56,7410
53,165.07
46,596.00
48.686.17
4220475
5058051
51,520.44
49.902.99
48.460.39
48.669.08
48.565.88
48043.15
47,064.38
4696121
4690147
48.585.16
51,012.27

MD (f)
339731
346465
352731
3503.75
365855
3702.18
373064
380782
387385
3875.69
3936.68
3998.98
4,062.73
41258
418829
42535
431467
437480
443976
4502.89
4564.96
462858
469108
4756.20
481667
4880.18

T (ftIbf)
551083
529182
503000
5,450.84
6,062.72
428881
4685.03
520705
625,28
696132
552278
5,434.94
579540
584155
5,048.86
504567
6,006.03
6088.18
671810
632130
6.994.33
8.324.3)
8430.74
8,661.24
728003
7,753.66

93



Table A2 (Cont.) The actual field data hookload (HK) and torque (T) of well A

MD ()
481667
4880.18
494307

5,006.79 -

5,070.70
5,131.99
5,194.88
5,257.45
5,320.18
5,381.40
5,446.62
5,449.90

HK (Ibf)
53,107.82
57,208.96
57,311.55
5,386.62
5741305
50,773.96
64,408.08
64,602.14
57,913.34
61,308.91
6372179
63,790.39

MD (f)
494327
5,006.79
5070.70
513199
519488
5957.45
5320.18
538140
5 446,62
5449.90

T (ftlbf)
010749
849182
875165
10,070.06
10,565.43
1001721
10,982.74
1057758
10,0827
10,0827

9%



Table A3 The bottom hole assembly (BHA) of well A

BHA Description

8-1/2" Varelinsert 117 bit
Mud motor L5 deg bend
SLB String Stabilizer
SLB Poney NMDC
CLPS 675 Flex Stabilizer
SLBNMDC

5" HWDP

SLB String Stabilizer

5" HWDP

WFRD Hydraulic Jar

5" HWDP

Total

Average

<
<<

[ RN G R =N ) N TNy N T G S SEE N T

ID
(in

S—

5.0

3.00 -

2.19
2.83
2.88
2.8
3.00
3.00
2.15
3.00

3.16 - Nominal weight (lo/ft)

Length

(m)

025
823
152
458
1033
949
1875
182
1864
992
935

Cumm
()
0.25
848
10.00
1458
2491
34.40
53.15
54,97
1361
8353
92.88
92.88

9%

Weight
(I
92.59
2,000.00
1,000.00
1502.62
1,000.00
3,113.52
3075.79
1,000.00
3,057.74
2,400.00
1,533.79
19,683.46
64.77



Table A4 The results of well trajectory of well A

MD (f)
544988
5433.15
541642
539968
5382.95
5,366.22
5349.49
533276
5316.02
5,209.29
5,282.56
5,265.83
549,09
5232.36
521563
519,90
5182.17
5,165.43
5.148.70
513197
513197
5,038.06
494415
485024
4756.33
466242
456851

TVD (f)

-4,651.21
-4,636.96
-4,622.70
-4,608.45
-4,594.19
-4,579.94
-4,565.68
-4,551.43
-4,5374 1
-4,522.91
-4,508.66
-4,494.40
-4,480.15
-4,465.89
-4,451.64
-4,437.38
-4,423.13
-4,408.87
-4,394.62
-4,380.36
-4,380.36
-4,300.42
-4,220.67
-4,141.11
-4,061.75
-3,982.59
-3,903.63

Inc(deg)
05.27
05.27
55.21
55.27
55.27
55.27
55.27
55.27
05.21
55.27
05.27
05.21
55.21
05.27
55.27
55.27
55.27
55.27
05.27
05.27
55.24
55.64
56.05
56.45
56.85
57.26
57.66

AZ (deg)
46.16
46.51
46.86
47.20
4755
47.90
48.25-
48.60
48.95
49.30
49.65
50.00
3035
50.70
51.05
5140
5175
52.10
5245
52.80
1551
17.47
19.43
2140
23.36
25.32
21.28

North (ft)
2,957.17
2,942.97
2,928.86
2,914.84
2,900.92
2,887.08
2,873.34
2,859.70
2,846.15
2,832.69
2,819.33
2,806.06
2,792.89
2,779.82
2,766.85
2,153.97
2,741.19
2,72851
2,115.92
2,703.44
2,703.44
2,592.17
2,480.69
2,369.14
2,257.65
2,146.37
2,035.46

East (ft)
5,179.57
5,764.70
5,749.74
5,734.69-
5,719.56
5,704.34
5,689.04
5,673.65
5,658.19
,642.64
5,627.00
5,611.29
5,595.50
5,079.62
5,063.67
0,047.64
503153
5,015.34
5,499.07
5,482.73
5,482.73
5,449.79
5,412.58
5,371.06
5,325.15
5,214.81
5,219.97



Table A4 (Cont.) The results of well trajectory of well A

MD(f)  TVD(R)  Inc(deg) AZ(deg) Noth(f)  East(f
407460 38248 806 2025 192505 516061
438069 374630 5847 ML 181530 509665
420678 366794 5887 34T 170638 502808
119288 358078 508 B4 150845 495484
109897 351183 5068 3140 149165 487602
100506 343008 6008 3006 138617 479426
301115 335653 6049 ALO2 128218 47066
381724 32790 6089 4299 117984 461469
37333 320207 6129 M%5 1079 451773
362042 31515  6LI0 4691 98082 441507
35351 304844 6210 4887 BM5L 430040
344160 207195 51 5084 7057 419801
330760 280566 6291 5280 69919 408180
330760 289566 6292 5759 69919 408180
333106 28820 B4 58 6500 405030
331444 286879 6300 %828 6069 40331
30781 285543 6439 5863 6627 401280
38118 284201 G487 5898 BALT2 398878
32645 282883 6536 502 605 396422
320793 281561 6585 5967 6125 3,939.09
33130 280243 663 6002 5972 391330
321468 278930 6682 6037 5805 3,887.09
319805 27762 6731 6071 56705 38607
318142 276349 6780 6106 S0 383261
316479 275020 6828 6l4L 5621 380438
314817 27326 6877 6L76 5056 377546
313154 27438 6926 6210 5475 374581



Table A4 (Cont.) The results of well trajectory of well A

MD (f)
311491
3,098.29
308166
3065.03
304841
303178
303178
298498
938,19
289139
284459
279780
275100
270420
265741
261061
256381
251701
247022
242342
376,62
232983
283,03
223,23
218944
214264
214264

TVD (f)

-2,111.54
-2,698.75
-2,686.01
-21673.31
-2,660.67
-2,648.08
-2,648.08
-2,612.71
-2,511.33
-2,541.96
-2,506.58
247121
-2,435.83
-2,400.46
-2,360.08
-2,329.71
-2,294.33
-2,258.96
-2,223.58
-2,188.21
-2,152.83
-2,117.45
-2,082.08
-2,046.70
-2,011.33
-1975.95
-1975.95

Inc (deg)
69.74
7023
10.72
1.2
71.69
12.18
1218
1218
1218
1218
1218
1218
1218
1218
1218
1218
1218
12.18
12.18
12.18
1218
1218
1218
1218
1218
1218

- 1219

AZ (deg)
62.45
62.80
63.15
6349
63.84
64.19
66.23
67.21
68.18
69.16
70.14
1112
12,10
13.07
74,05
75.03
76.01
76.99
1796
78.94
79.92
80.90
81.88
82.85
8383
8481
84.84

North (ft)
488.77
472,63
456.30
439.79
423.08
406.17
406.17
362.67
320.90
280.88
242,61
206.11
171.38
13845
107.31
1797
50.45
24.76
0.89
21,14
4132
-59.66
-76.14
90.76
-103.52
11441
11441

East (ft)
371541
3,684.22
3,652.22
3,619.36
3,585.60
3550.90
3550.90
344981
3,348.00
3,245.49
3,142.32
3,038.50
2,934.08
2,829.08
2,12353
261747
2,510.92
2,403.92
2,296.49
2,188.67
2,080.50
1971.99
1,863.19
1,754.12
1,644.81
153531
153531
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Table A4 (Cont.) The results of well trajectory of well A

MD(f)  TVD(f)  Inc(dey) AZ(deg)  North (f)  East(ft)
209964 -194327 10.77 85.74 12241 1,438.06
2,056.64  -1,910.20 69.34 86.64 -128.47 1,347.16
201364 -1876.77 67.91 87.54 -132.80 1,261.85
197064  -1,842.97 66.48 88.44 -135.63 118151
192764 -1,808.81 65.06 89.34 -1371.10 1,105.62
188464  -1,774.29 63.63 90.24 -137.37 1,033.77
184164 -1,730.43 62.20 91.14 -136.56 965.60
179864  -1,704.22 60.77 92.03 13417 900.81
175564 -1,668.67 59.35 92.93 -132.10 839.16
171265 -1,632.80 57.92 93.83 -128.63 78041
166965  -1,596.59 56.49 94.73 -124.44 124.38
162665  -1,560.07 55.06 95.63 -119.59 67091
158365  -1,52324 53.64 96.53 -114.16 619.85
154065  -1,486.10 5221 97.43 -108.19 57107
149765  -1,448.66 50.78 98.33 -10L.75 524.46
145465  -1410.93 49.35 99.22 -94.88 479.91
141165 -137291 4793 100.12 -87.63 437.35
136865  -1,334.62 46.50 101.02 -80.04 396.68
132565  -1,296.05 45.07 101.92 -12.16 357.84
132565 -1,296.05 45,11 101.88 -12.16 357.84
127982 -1,254.59 4213 101.80 -63.97 318.75
123398 -1212.68 40.36 101.72 -56.39 282.39
118815  -1,170.34 37.99 101.65 4941 248,61
114232 -1,121.60 35.61 101,57 -42.97 217.29
109.48  -1,084.49 33.24 101.49 -31.07 188.34
105065  -1,041.02 30.86 10141 -31.66 161.66
100482 -997.22 28.49 101.33 -26.74 137.19



Table A4 (Cont.) The results of well trajectory of well A

MD (f)

958.98
91315
867.32
821.49
175.65
129.82
683.99
638.15
592.32
546.49
500.65
454.82
454.82
430.88
406.94
383.01
359.07
330.13
311.19
287.25
263.32
239.38
215.44
191.50
167.57
143.63
119.69

TVD (f
95311
90872
864,07
81948
77410
72882
683.40
63784
592.18
54643
500,64
45482
45482
43088
406.94
38301
350,07
33513
31119
28725
26332
23938
21544
191,50
16757
14363
119,69

Inc (deg)
26.12
23.74
21.37
18.99
16.62
14.24
11.87
9.50
1.12
4.75
2.3
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

AZ (deg)
101.26
101.18
101.10
101.02
100.95
100.87
100.79
100.71
100.63
100.56
10048
10040

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

North (ft)
-22.28
-18.26
-14.68
1151
8.75
6.39
441
-2.80
-1.57
.69
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100

East (ft)
114.87
94.63
76.43
60.24
46.03
33.76
2341
14.96
841
3.74
0.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Table A4 (Cont.) The results of well trajectory of well A

MD(ft)  TVD(f) Inc(deg) AZ(deg)  North(ft)  East(ft)

95.75 -95.75 0.00 0.00 0.00 0.00
7181 -1181 0.00 0.00 0.00 0.00
4788 -41.88 0.00 0.00 0.00 0.00
23.94 -23.94 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00
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Figure Al The normal contact force of different operations; (a) RoffB, () RonB,
() POH, and (d) RIH at the FF of 0.1 of well A
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Figure A2 The axial force of different operation at the FF of 0.1 of well A.
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Figure A3 The normal contact force of different operations; (a) RoffB, (b) RonB,
(c) POH, and (d) RIH at the FF of 0.2 of well A
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Figure A4 The axial force of different operation at the FF of 0.2 of well A,
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Figure A5 The normal contact force of different operations; (a) RoffB, (b) RonB,
(c) POH, and (d) RIH at the FF of 0.3 of well A
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Figure A6 The axial force of different operation at the FF of 0.3 of well A
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Figure A7 The normal contact force of different operations; (a) RoffB, (b) RonB,
(c) POH. and (d) RIH at the FF of 0.4 of well A.
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Figure A8 The axial force of different operation at the FF of 0.4 of well A
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Figure A9 The axial force of RonB at the FF of 0.3 of well A at maximum WOB.
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Figure A10 The axial force of RonB at the FF of 0.3 of well A at maximum WOB.
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Appendix B Field Experience

Pan Orient Energy Siam (POES) provided the actual field data, which is the
old field, for this research in order to verify the software. The next collaboration is
that actual field experince of drilling operations phase in concession L53 Onshore
Thailand (Pan Orient Operator and 100 percent Working Interest). This well is called
L53AC-G1 located in central of Thailand. This is an exploration well prospected a?
the large oil well followed by the seismic data. The L53AC-G1 well is currently
being abandoned after failing to encounter commercial hydrocarbons. The well was
vertical and drilled to a total depth of 3,169 feet (966 meters), reached March 2

From this opportunity, | gained a lot of experience collaborated with
company man and the field engineer of POES, and services company such as
Schlumberger, Weatherford, Scomi, DHI, and ELETE. Schlumberger operates a
cementing job for this well. Weatherford runs logging to evaluate the formation with
their tool i.e. gramma ray, resitivity, and porosity. Scomi controls mud to keep
everything balance between horehole and formation and also cleaning hole and
cooperate cementing job with cementer. DHI monitors every parameter associate
With drilling operation and evaluate the cuttings coming out of the downhole
providing the mud logger to geologist of POES. ELETE is a drilling rig company to
providing a rig operation and workforce for every unit consisting of tool pusher,
driller, krane controller, mud engineer supporter, and pipe. Tool pusher controls
drilling operation with company man who makes a decistion for all operation at the
rig site. Driller keeps controlling the drilling parameter follow by company man
decision and reports every situation on the rig floor to company man.

In this well site, 1 got a new knowledge from the actual field that can not
learn from school. | would like to thank my advisor to bring me involved in the real
operation and all of POES people for supporting me.
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Figure B1 The on-shored rig.
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Figure B2 The on-shored rig floor and the hoisting component.
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Figure B4 The draw work of rig and dead line for indicating the hookload



Figure B5 The anchor of dead line for indicating the hookload.
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