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KATA PENGANTAR

Puji syukur ke hadirat Tuhan Yang Maha Esa atas rahmat dan
karunia-Nya, sehingga buku referensi berjudul Prinsip-Prinsip
Pemboran Migas dapat diselesaikan dengan baik. Buku ini disusun
untuk memberikan pemahaman yang ringkas dan mudah dipahami
mengenai berbagai prinsip dasar dalam kegiatan pemboran minyak
dan gas bumi, mulai dari perencanaan hingga pelaksanaan di
lapangan.

Materi dalam buku ini disajikan dengan bahasa yang
sederhana agar dapat diakses oleh berbagai kalangan pembaca.
Dengan demikian, masyarakat umum yang memiliki minat terhadap
dunia energi dan industri migas dapat memperoleh wawasan yang
lebih luas tanpa harus memiliki pengetahuan khusus sebelumnya.

Buku ini diterbitkan dan dipasarkan untuk masyarakat umum
sebagai salah satu sarana menambah pengetahuan serta
memperkenalkan pentingnya kegiatan pemboran migas dalam
mendukung kebutuhan energi. Semoga buku ini memberikan
manfaat dan menambah pemahaman bagi para pembaca.

Jakarta, Juni 2026

Tim Penyusun

iii



DAFTAR ISI

KATA PENGANTAR ... i
DAFTAR ISH ..o v
Bab 1. Konsep Dasar Operasi Pemboran Migas
............................................................................... 1
1.1 Pengantar Teknik Pemboran Migas.............. 1
1.2 Sistem Pemboran SUmur .........cccceveveveeennnn, 9
1.3 Faktor Keberhasilan Pemboran................... 17
1.4 Tantangan Pemboran Modern.................... 28
Bab 2: Pemilihan Tipe Rig Pemboran ............ 40
2.1 Pengertian Rig Pemboran...........c.cccccveenen. 40
2.2 Tipe Rig Berdasarkan Lokasi Sumur......... 51
2.3 Tipe Rig Berdasarkan Beban dan Kapasitas
.......................................................................... 61
2.4 Kriteria Pemilihan Rig........cccoovevieiiiennnn, 66
Bab 3: Mobilisasi Rig dan Persiapan Lokasi
Pemboran ..o 71
3.1 Konsep Mobilisasi Rig........ccccccevivveiivennnen. 71

iv



3.2 Persiapan Lokasi Pemboran ....................... 81

3.3 Transportasi dan Instalasi Rig .................... 90
3.4 Efisiensi Mobilisasi Rig ..........cccovveivennnnn. 96
Bab 4: Personel dan Lingkungan Kerja
Pemboran ... 101
4.1 Struktur Organisasi Tim Pemboran.......... 101
4.2 Tanggung Jawab Personel Rig ................. 111
4.3 Lingkungan Kerja Rig .......cccccvevveiiveeninnnn, 116
4.4 Keselamatan Kerja pada Operasi Pemboran
........................................................................ 125
Bab 5: Prosedur Operasi Pemboran Migas.. 132
5.1 Perencanaan Operasi Pemboran............... 132
5.2 Tahapan Pelaksanaan Pemboran.............. 141
5.3 Pengendalian Operasi Harian.................... 150
5.4 Evaluasi Prosedur Pemboran.................... 155

Bab 6: Rangkaian Pipa Bor dan Bottom Hole

ASSEMDIY ... 161
6.1 Komponen Rangkaian Pipa Bor............... 161
6.2 Bottom Hole Assembly ..........cccceevevnennn 170

\Y%



6.3 Pemilihan Mata Bor............ccccooeeevineen 176
6.4 Kegagalan dan Perawatan Rangkaian Bor181

Bab 7: Pengendalian Sumur dan Penanganan

Masalah Pemboran ..........cccccocvviviiieiiicnnenn, 191
7.1 Konsep Pengendalian Sumur ................... 191
7.2 Peralatan Pengendalian Sumur................. 196
7.3 Masalah Umum dalam Pemboran............ 202

7.4 Evaluasi dan Mitigasi Risiko Pemboran ..208
Daftar Pustaka..........c..cccccooviviniiiniiiecic e, 222
Profil Penulis........c.cccoooviiiiiiii e, 230

vi



Daftar Pustaka

Adityatama, D. W., Umam, M. F., & Purba, D. P. (2020). Drilling
infrastructure  construction challenges in geothermal
exploration project in Indonesia. Proceedings World
Geothermal Congress 2020.

AlAwad, M. N. J. (2026). Oil- and gas-well casing-setting-depth
estimation methods: A new practical method. Processes,
14(2), 3009.

Ali, S. I, Lalji, S. M., Ali, S. M., Zia, Y. K., Husain, N., Yousaf, N.,
Balobaid, A. S., Yahya, A., & Awan, Z. (2024). Risk ranking
of rig up operation activities using multi-criteria decision-
making methods based on fuzzy environment. Journal of
Engineering Research, 12(1), 289-298.

Amaechi, C. V., Reda, A., Butler, H. O., Ja’e, 1. A., & An, C. (2022).
Review on fixed and floating offshore structures. Part I:
Types of platforms with some applications. Journal of
Marine Science and Engineering, 10(8), 1074.

American Bureau of Shipping. (2021). Guide for the classification
of drilling systems. American Bureau of Shipping.

Apriansyah, A., Syarif, J., & Gunawan, A. (2020). Fatigue failure on
drilling pipe thread: A case study on drill pipe SS105.
International Journal of Engineering and Science

Applications.

222



Ariyon, M., & Hilmy, D. R. (2024). Risk mitigation: Evaluation of
Rig X, Rig Y, and Rig Z performance by analyzing non-
productive time. Journal of Physics: Conference Series.

Ariyon, M., Rahman, B., & Sastraningsih, E. (2024). The mitigation
of risk management: Non-productive time analysis on
drilling operations in ZY field. Journal of Geoscience
Engineering Environment and Technology, 9(2), 174-179.

Barakat, M., Abu EIl Ela, M., & Khalaf, F. (2021). Integrating risk
management concepts into the drilling non-productive time.
Journal of Petroleum Exploration and Production
Technology, 11, 887-900.

Bu, C., Xiao, J., He, S., & Wiercigroch, M. (2023). Theoretical study
on fatigue damage of sonic standing wave resonant drill-
string. Journal of Petroleum Science and Engineering, 220,
111244,

Chen, C., Li, X., Zhang, Y., & Wang, J. (2024). Identification
method for safety hazard behavior in offshore drilling
operators based on eye-tracking technology. Ocean
Engineering, 307, 118174.

Cheng, Z., Li, Z., Wang, H., Liu, X., & Zhang, Y. (2023). A new
bottom-hole assembly design method to maintain wellbore
stability by considering anti-deviation and vibration
reduction. Processes, 12(1), 95.

El Sabeh, K., Saad, S., Riazi, M., & Al-Yaseri, A. (2023). Extended-
reach drilling: The main problems and the current solutions.

Applied Sciences, 13(7), 4112.
223



Elmousalami, H. H., Al-Dousari, M. M., & Ahmad, M. (2024).
Artificial intelligence for drilling lost circulation: A
systematic review. Geoenergy Science and Engineering.

Elusakin, T., Shafiee, M., & Adedipe, T. (2020). Reliability analysis
of subsea blowout preventers with condition-based
maintenance using stochastic Petri nets. Journal of Loss
Prevention in the Process Industries, 64, 104069.

Guan, Z., Chen, T., & Liao, H. (2021). Theory and technology of
drilling engineering. Springer.

Hatefi, M. A., & Balilehvand, H. R. (2023). Risk assessment of oil
and gas drilling operation: An empirical case using a hybrid
GROC-VIMUN-modified FMEA method. Process Safety
and Environmental Protection, 170, 392—402.

Hossain, M. E., & Al-Majed, A. A. (2015). Fundamentals of
sustainable drilling engineering. Scrivener Publishing.

Hu, P. (2020). Well control equipment systems safety: 2020 annual
report. Transportation Research Board.

Jafarizadeh, F., Hassanpouryouzband, A., & Adie, K. (2022). Data
driven models to predict pore pressure using drilling and
petrophysical parameters. Journal of Petroleum Science and
Engineering, 217, 110871.

Jameel, N., Abdulla, R., & Al-Bazzaz, W. (2025). Performance-
driven drill bit selection based on field data and cost-per-
meter analysis. Results in Engineering, 27, 105235.

Keshavarz, S., ElImgerbi, A., Dave, V., Rueckert, E., & Thonhauser,

G. (2025). Deep reinforcement learning for automated
224



decision-making in wellbore construction. Energy Reports,
14, 3514-3528.

Khaled, M., Srinivasan, S., Toure, A., Chen, M., Kincaid, E., Lopaz,
T., Rodriguez, L., Ezemba, J., Adeniran, A., Valdez, T.,
Vattipalli, U., linh, L., Madi, A., Gildin, E., Skelton, R.,
Noynaert, S., & Moridis, G. (2021). DREAMS: Drilling and
extraction automated system. arXiv.

Khalifeh, M. (2020). Different categories of working units. Dalam
M. Khalifeh & A. Saasen, Introduction to permanent plug
and abandonment of wells (hIm. 87-108). Springer.

Lagan, P. A. F., Busahmin, B., & Elgandoz, H. (2025). Data-driven
evaluation of surface drilling parameters influencing rate of
penetration: Insights from 7,000+ field records. Journal of
Advanced Research in Fluid Mechanics and Thermal
Sciences, 129(2), 38-51.

Lee, E. S. (2021). Predicting oil production sites for planning road
infrastructure. Infrastructures, 6(2), 15.

Li, G., Zhang, H., & Liu, Y. (2022). Intelligent drilling and
completion: A review. Engineering, 18, 33-48.

Liu, N., Zhang, L., Zhou, F., & Bai, B. (2021). Real-time
measurement of drilling fluid rheological properties: A
review. Sensors, 21(11), 3592.

Liu, P., Wang, Z., Wang, C., Tang, Z., Yu, H., Liu, H., & Li, K.
(2023). A new approach to analyzing wellbore pressure
dynamically in well-killing. Frontiers in Earth Science, 11,

1058391.
225



Liu, Z., Ma, Q., Shi, X., Chen, Q., Han, Z., Cai, B., & Liu, Y. (2022).
A dynamic quantitative risk assessment method for drilling
well control by integrating multi types of risk factors.
Process Safety and Environmental Protection, 167, 162-172.

Mahmood, A. T. K. (2024). A comprehensive review of the pipe
sticking mechanism in petroleum drilling operations. Journal
of Engineering, 30(11), 118-136.

Mazen, A. Z., Hassanpour, A., & Hareland, G. (2021). A new
approach for evaluating PDC bit performance and bit wear
based on mechanical specific energy. Journal of Petroleum
Science and Engineering, 199, 108299.

Mexiwel, R., Wardana, H., & Zulfikar, A. J. (2025). A systematic
analysis of occupational health and safety implementation in
reducing accident risks on drilling rigs through risk control
strategies: A review article. TEKNOSAINS: Jurnal Sains,
Teknologi dan Informatika, 12(2), 315-321.

Mirabbasi, S. M., Ameri, M. J., Alsaba, M. T., & Al Dushaishi, M.
F. (2022). The evolution of lost circulation prevention and
mitigation based on wellbore strengthening theory: A review
on experimental issues. Journal of Petroleum Science and
Engineering, 211, 110149.

National Academies of Sciences, Engineering, and Medicine.
(2021). Modernizing the U.S. offshore oil and gas inspection
program for increased agility and safety vigilance. The

National Academies Press.

226



Pramudita, R. A., & Lestari, F. (2025). Analysis of work accidents
in drilling and well rework activities in PT BCY’’s rig using
concepts human factor analysis. Jurnal Kesmas Jambi, 9(1),
78-86.

Purba, D. P., Adityatama, D. W., Al Asyari, M. R., Christiantoro, B.,
Brilian, V. A., Erichatama, N., Mustika, A. ., & Apriani, D.
N. I. (2024). Drilling rig selection for geothermal
exploration: Evaluating factors and decision-making criteria.
Proceedings of the 49th Workshop on Geothermal Reservoir
Engineering.

Purba, D. P., Hizriadi, A., Zikri, M., & Dwiyantoro, A. P. (2024).
Optimizing geothermal drilling rig selection in Indonesia.
Dalam Proceedings, 49th Workshop on Geothermal
Reservoir Engineering.

Putro, R. W. S., Putro, U. S., & Hasyimi, V. (2024). Measuring the
critical success factor of safety program in drilling and well
intervention operation. International Journal of Current
Science Research and Review, 7(5), 2908-2916.

Qin, J., Feng, Z., Wang, M., Gong, H., Mei, X., & Yang, H. (2025).
Research on the design and performance of drill pipe joints
based on fracture mechanics methods. Scientific Reports, 15,
22790.

Rubiandini, R. R. S. (2012). Teknik operasi pemboran (Vol. 1, Edisi
1). Penerbit ITB.

Santos, I. M., Hamacher, S., & Oliveira, F. (2021). A systematic

literature review for the rig scheduling problem:
227



Classification and state-of-the-art. Computers & Chemical
Engineering, 153, 107443.

Setiawan, D., Irianto, H. E., & Ramli, S. (2022). Strategi manajemen
risiko rig moving Rig Asian Endeavour 1 dengan SWOT
analisis. Jurnal Untuk Masyarakat Sehat, 6(2), 127-138.

Shokry, A., Elkatatny, S., Al-AbdulJabbar, A., & Abdulraheem, A.
(2023). Real-time rate of penetration prediction for
motorized bottom hole assembly using artificial intelligence
techniques. Scientific Reports, 13, 15118.

Song, J., Shi, X., Liu, Y., & Zhang, H. (2024). The state-of-the-art
review on the drill pipe vibration. Geoenergy Science and
Engineering.

Tang, L., Yao, H., & Wang, C. (2021). Development of remotely
operated adjustable stabilizer to improve drilling efficiency.
Journal of Natural Gas Science and Engineering, 95,
104174,

Tayab, M., Valappil, S., & Kumar, P. (2020). Integration of
operations excellence in drilling operations through
elimination of human errors during planning phase to prevent
incidents. Dalam Abu Dhabi International Petroleum
Exhibition & Conference.

Wang, X., Sasangohar, F., Payne, S., & Mehta, R. K. (2024). Safety
culture and worker fatigue management in the offshore oil
and gas industry: An interview study. International Journal
of Industrial Ergonomics, 102, 103614.

228



Wu, X., Lai, X., Zhou, Y., Zhao, H., Liu, H., & Wu, M. (2025).
Efficiency-safety coordination optimization in drilling
process under complex formations. Neurocomputing, 630,
129732.

Yang, H.-W., Li, J., Jiang, J.-W., Zhang, H., Guo, B.-Y., Zhang, G.,
& Chen, W. (2022). A dynamic managed pressure well-
control method for rapid treatment of gas kick in deepwater
managed pressure drilling. Petroleum Science, 19(5), 2297—
2313.

Yu, S., Wang, K., Dong, H., Tai, Y., Chen, Z., Zhou, D., & Sun, S.
(2025). Optimized economic evaluation model for intensive
drilling in wunconventional oil and gas development.
Processes, 13(5), 1579.

Zachopoulos, F. N., Spandonidis, C. C., & Zarogoulidis, P. (2023).
Detection methodologies on oil and gas kick: A systematic
literature review. International Journal of Qil, Gas and Coal
Technology, 32(3), 331-360.

229



Buku referensi Prinsip-Prinsip Pemboran Migas menyajikan pembahasan ringkas dan
mudah dipahami mengenai dasar-dasar kegiatan pemboran minyak dan gas bumi,
mulai dari perencanaan, peralatan yang digunakan, proses pengeboran, hingga aspek
keselamatan kerja di lapangan. Materi disusun secara sistematis sehingga membantu

pembaca memahami tahapan dan tantangan dalam industri migas modern.

Dengan bahasa yang jelas dan informatif, buku ini cocok bagi masyarakat umum yang
ingin mengenal lebih dekat dunia pemboran migas serta peran pentingnya dalam
memenuhi kebutuhan energi. Buku ini tersedia untuk dijual kepada khalayak luas
sebagai sumber bacaan yang menambah wawasan tentang industri energi yang

strategis dan terus berkembang.




