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KEY WORD: ASSOCIATED GAS / GAS UTILIZATION / ONSHORE OIL FIELD
NOPPANAN NOPSIRI : UTILIZATION OF ASSOCIATED GAS FROM
ONSHORE OIL FIELD PRODUCTION OF THAILAND. THESIS
PRINCIPAL ADVISOR. : JIRAWAT CHEWAROUNGROAI, Ph.D., THESIS
CO-ADVISOR : WITSARUT THUNGSUNTHORNKHUN, Ph.D., 227 pp.

Associated gas is by-product from crude oil production which is usually flared
because crude oil is the more expensive product and too small amount of associated gas
produced. However, the field that has large amount of associated gas produced would
be developed since it can generate the benefits. Currently, the technology has enhanced
gas utilization more efficient and can be applied for small scale natural gas field
development by many options such as LNG, GTL, LPG, GTW, including PNG. In this
study, reserve determination and production forecast of crude oil and associated gas,
and financial analysis will be the tools to identify the suitable option.

Gas utilization options and constraints were studied and listed. The onshore oil
fields in Thailand are preliminary previewed and, then a particular case was selected
and studied in details. The possible options for small scale gas utilization are
considered for the next step of study. The field criteria to considerations are studied
which the associated gas reserve and future production are the important parameters for
this study, and they depend on reserve and future production of crude oil. The
determined associated gas reserve and production forecast was set to 3 different cases
of outcome. The sub-fields in the case field are screened by the criteria to get the 2 sub-
field candidates. The financial analysis comes into play to determine the feasible fields
with the suitable option. The study concludes that the utilization of associated gas from
ofishore oil field production in Thailand is potent enough to implement. The options of
small-scale LNG and, combined of power generation and gas pipeline to community

are appropriate for 2 sub-field in the particular case.
Department: Mining and Petroleum Engineering..5tudent’s signature:.. .. ."-.;jn i S

i

Field of study: Petroleum Engineering.............. Principal Advisor’s signatu

Academic year: 2008.............cocevivineninen... . Co-advisor’s signature:%
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Case Processing Summary

Reliability 1a9ngunaaadld

N

%

@)

Cases Valid
Excluded

Total

30
0
30

100.0
.0
100.0

a Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's
Alpha N of ltems
.970 55
Item Statistics
Mean Std. Deviation N
leadl 4.03 .809 30
lead2 3.90 .803 30
lead3 3.67 .922 30
lead4 3.57 774 30
lead5 3.83 791 30
lead6 3.93 .868 30
lead? 3.90 .885 30
lead8 4.00 .788 30
lead9 3.83 .913 30
lead10 3.80 .925 30
leadll 4.10 a2 30
lead12 3.80 714 30
lead13 3.77 1.073 30
lead14 3.50 1.106 30
lead15 3.53 1.167 30
lead16 3.73 1.143 30
leadl7 4.23 .817 30
lead18 4.17 .950 30
lead19 3.63 1.189 30
lead20 3.77 1.135 30
lead21 4.13 .900 30
lead22 3.77 .898 30
lead23 3.80 .961 30
lead24 3.97 .928 30
lead25 3.63 1.098 30
orgl 4.20 .805 30
org2 3.83 .648 30

150



org3 3.87 .730 30
org4 3.80 .664 30
org5 4.17 .592 30
org6 3.73 .583 30
org7 3.77 679 30
org8 3.67 .844 30
org9 3.63 .809 30
orgl10 3.80 761 30
orgll 3.87 776 30
orgl2 3.93 .907 30
orgl3 3.70 .750 30
orgl4 3.77 .858 30
orgl5 3.83 747 30
orglé 4.07 .691 30
orgl7 3.67 .661 30
orgl8 3.87 .629 30
orgl9 3.40 1.003 30
org20 3.93 .785 30
org21 3.90 .803 30
org22 4.13 .507 30
org23 4.27 .583 30
orgz4 3.67 .884 30
org25 3.57 .935 30
0rg26 3.43 1.135 30
org27 3.47 .937 30
org28 4.13 .900 30
org29 3.60 .855 30
org30 3.30 .952 30
ltem-Total Statistics
Scale Corrected Cronbach's
Scale Mean if Variance if Item-Total Alpha if Item
Item Deleted Iltem Deleted Correlation Deleted
leadl 205.93 827.651 725 .969
lead2 206.07 829.995 678 .969
lead3 206.30 828.355 618 .969
lead4 206.40 830.110 702 969
lead5 206.13 825.430 791 .969
lead6 206.03 825.895 .709 .969
lead7 206.07 827.995 .653 .969
lead8 205.97 835.413 571 .970
lead9 206.13 826.120 .669 .969
lead10 206.17 824.213 .696 .969
lead1l 205.87 829.706 776 .969
lead12 206.17 828.282 .808 .969
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lead13
lead14
lead15
lead16
lead17
lead18
lead19
lead20
lead21
lead22
lead23
lead24
lead25
orgl
org2
org3
org4
org5
org6
org7
org8
org9
orgl0
orgll
orgl2
orgl3
orgl4
orgl5
orgl6
orgl7
orgl8
orgl9
org20
org21
org22
org23
org24
org25
org26
org27
org28
org29
org30

206.20
206.47
206.43
206.23
205.73
205.80
206.33
206.20
205.83
206.20
206.17
206.00
206.33
205.77
206.13
206.10
206.17
205.80
206.23
206.20
206.30
206.33
206.17
206.10
206.03
206.27
206.20
206.13
205.90
206.30
206.10
206.57
206.03
206.07
205.83
205.70
206.30
206.40
206.53
206.50
205.83
206.37
206.67

816.855
811.775
808.254
813.909
822.133
820.372
811.747
811.200
821.178
822.717
820.351
822.069
812.575
842.737
849.430
842.645
834.351
845.614
839.978
838.855
831.459
833.540
841.523
838.783
826.792
836.547
831.269
828.051
844.024
844.355
847.886
841.702
844.654
845.857
852.420
848.700
848.493
844.386
820.671
833.776
827.592
833.620
834.782

.718
778
.790
.718
.837
.749
722
.766
Ja77
.748
.740
38
Rt
.399
8323
445
.710
467
.642
.578
.613
.596
451
.504
.660
.575
.607
778
436
449
.376
.332
.367
.333
316
.382
.248
309
.616
.506
.650
.561
AT79

.969
.969
.969
.969
.969
.969
.969
.969
.969
.969
.969
.969
.969
.970
.970
.970
.969
.970
.970
.970
.969
.970
.970
.970
.969
.970
.969
.969
.970
.970
.970
.970
.970
.970
.970
.970
971
970
970
.970
.969
.970
.970

152



Scale Statistics

Mean Variance Std. Deviation | N of ltems
209.97 862.033 29.360 55
Reliability for strategic leadership
Case Processing Summary
N %
Cases Valid 30 100.0
Excluded 0 0
(a)
Total 30 100.0

a Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's
Alpha N of Items
976 25
Item Statistics
Mean Std. Deviation N
leadl 4.03 .809 30
lead2 3.90 .803 30
lead3 3.67 .922 30
lead4 3.57 774 30
lead5 3.83 791 30
lead6 3.93 .868 30
lead7 3.90 .885 30
lead8 4.00 .788 30
lead9 3.83 .913 30
lead10 3.80 .925 30
lead1l 4.10 712 30
lead12 3.80 714 30
lead13 3.77 1.073 30
lead14 3.50 1.106 30
lead15 3.53 1.167 30
lead16 3.73 1.143 30
lead17 4.23 .817 30
lead18 4.17 .950 30
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lead19 3.63 1.189 30

lead20 3.77 1.135 30

lead21 4.13 .900 30

lead22 3.77 .898 30

lead23 3.80 961 30

lead24 3.97 .928 30

lead25 3.63 1.098 30

ltem-Total Statistics
Scale Corrected Cronbach's
Scale Mean if Variance if Item-Total Alpha if Item
Iltem Deleted Iltem Deleted Correlation Deleted
leadl 91.97 331.964 726 .976
lead2 92.10 332.300 719 .976
lead3 92.33 332.299 .620 977
lead4 92.43 334.254 677 .976
lead5 92.17 329.661 .825 975
lead6 92.07 331.306 .694 976
lead7 92.10 330.921 .693 .976
lead8 92.00 334.138 .668 976
lead9 92.17 327.040 791 .975
lead10 92.20 326.372 .801 .975
lead11 91.90 333.334 775 .976
lead12 92.20 333.269 775 .976
lead13 92.23 321.013 .828 .975
lead14 92.50 317.017 .908 .975
lead15 92.47 316.947 .859 975
lead16 92.27 317.375 .867 .975
lead17 91.77 326.461 .910 975
lead18 91.83 324.213 .844 .975
lead19 92.37 316.999 841 .975
lead20 92.23 318.461 .845 .975
lead21 91.87 327.844 778 .976
lead22 92.23 827.220 800 .975
lead23 92.20 325.476 .796 .975
lead24 92.03 326.240 .803 .975
lead25 92.37 322.033 781 976
Scale Statistics
Mean Variance Std. Deviation | N of ltems
96.00 354.000 18.815 25
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Reliability for organizational climate

Case Processing Summary

N

%

Cases

Valid

Excluded

()
Total

30
0
30

100.0
.0
100.0

a Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's
Alpha N of ltems
.936 30
Item Statistics
Mean Std. Deviation N
orgl 4.20 .805 30
org2 3.83 648 30
org3 3.87 .730 30
org4 3.80 .664 30
org5 4.17 .592 30
org6 3.73 .583 30
org7 3.77 679 30
org8 3.67 844 30
org9 3.63 .809 30
orgl10 3.80 761 30
orgll 3.87 776 30
orgl2 3.93 .907 30
orgl3 3.70 750 30
orgl4 3.77 .858 30
orgl5 3.83 747 30
orgl6 4.07 .691 30
orgl?7 3.67 .661 30
orgl8 3.87 .629 30
orgl9 3.40 1.003 30
org20 3.93 .785 30
org21 3.90 .803 30
org22 413 .507 30
org23 4.27 .583 30
org24 3.67 .884 30
org25 3.57 .935 30
0rg26 3.43 1.135 30
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org27 3.47 .937 30
org28 413 .900 30
org29 3.60 | 855 30
0rg30 3.30 | 952 30
Item-Total Statistics
Scale Corrected Cronbach's

Scale Mean if Variance if Iltem-Total Alpha if Item

Iltem Deleted Item Deleted Correlation Deleted
orgl 109.77 187.495 417 935
org2 110.13 189.706 405 .935
org3 110.10 189.541 .361 .936
org4 110.17 183.385 .751 932
org5 109.80 i 191.062 .362 .935
orgé 110.23 | 184.875 .765 932
org7 110.20 | 183.821 710 932
0rg8 110.30 | 179.941 737 931
org9 110.33 | 180.092 .765 931
org10 11017 | 182.420 698 932
orgll 110.10 | 185.541 .530 .934
orgl2 110.03 | 184.240 499 .934
orgl3 110.27 184.754 .590 933
orgl4 110.20 181.269 .664 932
orgl5 110.13 183.154 .675 932
orgl6 109.90 186.369 556 934
orgl7 110.30 185.941 .608 933
orgl8 110.10 187.128 571 933
orgl9 110.57 182.116 525 .934
org20 110.03 i 183.757 .609 933
org21 110.07 | 186.754 453 935
org22 109.83 | 190.489 AT71 935
org23 109.70 187.183 .615 933
org24 110.30 184.631 497 .934
org25 110.40 184.110 487 .934
org26 110.53 184.395 .378 .937
org27 110.50 182.121 .567 933
org28 109.83 181.799 .607 .933
org29 110.37 184.447 524 .934
org30 110.67 181.954 .564 933

Scale Statistics
Mean Variance Std. Deviation | N of ltems
113.97 197.344 14.048 30
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Case Processing Summary

Reliability 7129naNA2DENNA5

N

%

@)

Cases Valid
Excluded

Total

351
0
351

100.0
.0
100.0

a Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's
Alpha N of ltems
.979 54
Item Statistics
Mean Std. Deviation N
leadl 4.13 .701 351
lead2 3.91 .803 351
lead3 3.86 .842 351
lead4 3.75 .905 Feple
lead5 3.85 .816 351
lead6 4.10 .786 S
lead7 4.00 .857 354
lead8 3.94 .787 351
lead9 3.99 776 351
lead10 3.91 .849 351
leadll 4.16 .698 351
lead12 3.88 .814 351
lead13 3.86 .966 351
lead14 3.68 981 351
leadl5 3.67 1.017 351
lead16 3.88 .972 351
leadl17 4.16 .840 351
lead18 4.12 .845 351
lead19 3.92 1.040 351
lead20 4.07 774 351
lead21 3.80 922 351
lead22 3.88 .807 351
lead23 3.93 797 351
lead24 3.84 .952 351
orgl 4.09 a77 351
org2 3.82 .695 351
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org3 3.83 .641 351
org4 3.88 725 351
org5 4.01 .739 351
org6 3.99 .672 351
org7 4.00 .691 351
org8 3.91 .768 351
org9 3.84 732 351
orgl10 3.84 775 351
orgll 3.98 .740 351
orgl2 4.12 .885 351
orgl3 3.81 .873 351
orgl4 3.79 .905 351
orgl5 3.83 .857 351
orglé 4.11 .670 351
orgl7 3.92 .630 351
orgl8 3.99 .648 351
orgl9 3.87 712 351
org20 4.09 .666 351
org21 4.10 .822 351
org22 4.28 725 351
org23 4.12 .746 351
orgz4 3.75 .836 351
org25 3.75 .879 351
org26 3.74 .874 351
org27 3.60 .926 351
org28 4.07 .851 351
org29 3.58 .935 351
org30 3.28 1.010 351
ltem-Total Statistics
Scale Corrected Cronbach's
Scale Mean if Variance if Item-Total Alpha if Item
Iltem Deleted Item Deleted Correlation Deleted
leadl 207.14 890.086 .705 .978
lead2 207.36 884.072 740 .978
lead3 207.41 881.888 749 .978
lead4 207.52 878.302 .763 978
lead5 207.42 882.107 769 .978
lead6 207.17 892.717 .569 .978
lead7 207.27 880.085 772 .978
lead8 207.33 886.301 707 .978
lead9 207.28 886.390 715 .978
lead10 207.36 882.259 735 978
lead1l 207.11 891.633 671 .978
lead12 207.39 881.268 789 .978
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lead13 207.41 872.517 816 .978
lead14 207.59 871.911 815 978
lead15 207.60 869.914 819 .978
lead16 207.39 873.644 791 .978
lead17 207.11 881.830 752 .978
lead18 207.15 881.252 .760 .978
lead19 207.35 870.275 794 .978
lead20 207.21 883.866 774 .978
lead21 207.47 877.427 .765 .978
lead22 207.39 879.268 .839 .978
lead23 207.34 881.105 .810 .978
lead24 207.43 874.354 796 978
orgl 207.19 891.500 .602 .978
org2 207.45 894.631 .600 .978
org3 207.44 896.842 .594 .978
org4 207.39 891.575 .645 .978
org5 207.26 890.645 .655 .978
org6 207.28 893.292 .655 .978
org7 207.27 891.588 679 .978
org8 207.36 888.694 .672 .978
org9 207.43 893.195 .601 .978
org10 207.43 892.045 592 .978
orgll 207.29 890.360 .660 .978
orgl2 207.15 883.788 674 .978
orgl3 207.46 885.632 .648 .978
orgl4 207.48 880.245 726 .978
orgl5 207.44 882.596 721 .978
orgl6 207.17 897.470 552 .978
orgl7 207.35 900.250 514 .979
orgl8 207.28 896.690 591 .978
orgl9 207.40 897.909 .508 .979
org20 207.18 897.325 .559 .978
org21 207.17 894.803 .500 .979
org22 206.99 901.926 404 .979
org23 207.15 898.351 473 979
org24 207.52 898.507 416 .979
org25 207.52 895.873 445 .979
0rg26 207.53 881.696 724 978
org27 207.67 879.269 727 978
org28 207.20 885.337 672 .978
org29 207.70 883.875 .635 .978
org30 207.99 889.131 497 .979
Scale Statistics
Mean Variance Std. Deviation N of Iltems
211.27 920.061 30.333 54
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Reliability for strategic leadership

Case Processing Summary

N

%

@)

Cases Valid
Excluded

Total

351
0
351

100.0
.0
100.0

a Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's
Alpha N of ltems
.979 24
Item Statistics
Mean Std. Deviation N
leadl 4.13 .701 351
lead2 3.91 .803 351
lead3 3.86 .842 351
lead4 3.75 .905 Feple
lead5 3.85 .816 351
lead6 4.10 .786 S
lead7 4.00 .857 351
lead8 3.94 .787 351
lead9 3.99 776 351
lead10 3.91 .849 351
leadll 4.16 .698 351
lead12 3.88 .814 351
lead13 3.86 .966 351
lead14 3.68 981 351
leadl5 3.67 1.017 351
lead16 3.88 .972 351
leadl17 4.16 .840 351
lead18 4.12 .845 351
lead19 3.92 1.040 351
lead20 4.07 774 351
lead21 3.80 .922 351
lead22 3.88 .807 351
lead23 3.93 797 351
lead24 3.84 .952 351
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Item-Total Statistics

Scale Corrected Cronbach's
Scale Mean if Variance if Item-Total Alpha if ltem
Iltem Deleted Item Deleted Correlation Deleted
leadl 90.15 270.037 724 .978
lead2 90.38 265.670 797 .978
lead3 90.42 264.559 .801 .978
lead4 90.53 262.393 818 .978
lead5 90.43 265.149 .805 .978
lead6 90.18 269.879 647 .979
lead7 90.28 263.781 .815 .978
lead8 90.34 267.099 757 .978
lead9 90.29 267.098 768 978
lead10 90.37 264.840 .783 .978
lead1l 90.13 269.710 742 .978
lead12 90.40 264.327 .839 .978
lead13 90.42 258.754 .885 977
lead14 90.60 258.817 .869 977
lead15 90.62 257.489 879 977
lead16 90.40 259.692 847 .978
lead17 90.12 265.348 772 .978
lead18 90.16 264.294 .808 .978
lead19 90.36 257.809 .848 .978
lead20 90.22 265.867 822 .978
lead21 90.48 263.530 762 .978
lead22 90.40 263.842 .866 .978
lead23 90.35 265.051 829 .978
lead24 90.44 261.099 819 .978
Scale Statistics
Mean Variance Std. Deviation | N of ltems
94.28 287.197 16.947 24
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Reliability for organizational climate

Case Processing Summary

N

%

Cases

Valid

Excluded

()
Total

351
0
351

100.0
.0
100.0

a Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's
Alpha N of ltems
.955 30
Iltem Statistics
Mean Std. Deviation N
orgl 4.09 777 351
org2 3.82 .695 351
org3 3.83 641 351
org4 3.88 .725 351
org5 4.01 .739 351
orgé 3.99 672 351
org7 4.00 .691 351
org8 3.91 .768 351
org9 3.84 732 351
org10 3.84 775 351
orgll 3.98 .740 351
orgl2 4.12 .885 351
orgl3 3.81 .873 351
orgl4 3.79 .905 351
orgl5 3.83 .857 351
orgl6 4.11 .670 351
orgl7 3.92 .630 351
orgl8 3.99 .648 351
orgl9 3.87 712 351
org20 4.09 .666 351
org21 4.10 .822 351
org22 4.28 725 351
org23 412 .746 351
org24 3.75 .836 351
org25 3.75 .879 351
org26 3.74 .874 351
org27 3.60 .926 351
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org28 4.07 .851 351
org29 3.58 .935 351
0rg30 3.28 | 1.010 351

Item-Total Statistics

Scale Corrected Cronbach's

Scale Mean if Variance if Item-Total Alpha if Item

Item Deleted Iltem Deleted Correlation Deleted
orgl 112.90 228.299 578 .954
org2 113.17 229.401 .598 .954
org3 113.16 230.632 .588 .954
org4 113.11 228.323 622 .954
org5 112.98 228.511 .601 .954
orgé 112.99 i 227.840 .700 .953
org7 112.99 | 227.266 .708 953
org8 113.08 | 225.643 705 953
org9 113.15 ! 227.374 .660 .954
org10 113.15 | 226.439 .662 .954
orgll 113.01 | 226.777 680 953
orgl2 112.87 | 224.135 .663 .954
orgl3 113.17 | 224.298 .666 .954
orgl4 113.20 222.048 727 .953
orgl5 113.16 223.424 715 .953
orgl6 112.88 228.892 .648 .954
orgl7 113.07 230.187 622 .954
orgl8 113.00 228.454 .695 .953
orgl9 113.12 228.761 .614 .954
org20 112.90 229.269 .633 .954
org21 112.89 i 227.273 587 954
org22 112.71 | 230.406 524 .955
org23 112.87 | 229.314 558 954
org24 113.24 229.293 493 .955
org25 113.24 227.807 524 .955
0rg26 113.25 223.296 .705 .953
org27 113.38 221.723 722 .953
org28 112.92 223.722 .709 .953
org29 113.41 222.877 671 .954
org30 113.71 226.311 .498 .955

Scale Statistics

Mean Variance Std. Deviation | N of ltems

116.99 242.480 15.572 30
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