Pembuatan Model Extreme Gradient Boosting untuk Prediksi Kandungan Etana pada Unit
Deethanizer

Column di Train G Plant 3 Sistem Pengolahan Gas Alam

Zhidan Tavatoni, Prof. Ir. Nazrul Effendy, S.T., M.Eng., Ph.D., IPM., ASEAN Eng., Ir. Agus Arif, M.T.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

[1] Suwandono, “Meningkatkan Ketersediaan Ethana Refrigerant dengan
Memanfaatkan Overhead Vapor Kolom Deethanizer Sebagai Bahan Refrigerant di
Kilang Badak LNG Bontang,” Badak LNG, Bontang, Kalimantan Timur, 2023.

[2] W. Q. Al-Bukhaiti, A. Noman, A. S. Qasim, and A. Al-Farga, “Gas
Chromatography: Principles, Advantages and Applications in Food Analysis,”
IJAIR, vol. 6, no. 1, pp. 123-128, July 2017.

[3] J. G. Gallareta, C. Gonzélez-Menorca, P. Muioz, and M. V. Vasic,
“Advancements in Soft-Sensor Technologies for Quality Control in Process
Manufacturing: A Review,” IEEE Sensors Journal, vol. 25, no. 9, pp. 14575—
14588, May 2025, doi: 10.1109/JSEN.2025.3549596.

[4] P. M. L. Ching, X. Zou, D. Wu, R. H. Y. So, and G. H. Chen, “Development
of a wide-range soft sensor for predicting wastewater BOD5 using an eXtreme
gradient boosting (XGBoost) machine,” Environmental Research, vol. 210, p.
112953, July 2022, doi: 10.1016/j.envres.2022.112953.

[5] S. Lee, J. Jung, C. Park, U. Lee, and C. Han, “Automatic Model-Based Soft
Sensor Generation for Liquefied Natural Gas Terminal Pipeline,” Ind. Eng. Chem.
Res., vol. 53, no. 39, pp. 15041-15051, Oct. 2014, doi: 10.1021/ie502180w.

[6] Y. S. Perera, D. A. A. C. Ratnaweera, C. H. Dasanayaka, and C. Abeykoon,
“The role of artificial intelligence-driven soft sensors in advanced sustainable

process industries: A critical review,” Engineering Applications of Artificial
Intelligence, vol. 121, p. 105988, May 2023, doi: 10.1016/j.engappai.2023.105988.

[7] V. Brunner, M. Siegl, D. Geier, and T. Becker, “Challenges in the
Development of Soft Sensors for Bioprocesses: A Critical Review,” Front. Bioeng.
Biotechnol., vol. 9, Aug. 2021, doi: 10.3389/fbioe.2021.722202.

[8] E. T. Ukpohor, Y. A. Adebayo, and I. N. Dienagha, “Innovative
Optimization in LNG Production: Enhancing Efficiency and Sustainability with
Advanced Technology,” International Journal of Research and Innovation in
Social Science, vol. 9, no. 1, pp. 1116-1125, 2025.

[9] E. D. Kurniawan, “Soft Sensor Berbasis Xtreme Gradient Boosting Untuk
Prediksi Nilai Kandungan Oksigen Dalam Flue Gas Pada Boiler PT. Pertamina RU
V Balikpapan,” Skripsi, Universitas Gadjah Mada, Yogyakarta, 2021.

[10] F. N. Yuanto, “Perancangan Soft Sensor Berbasis Extreme Gradient
Boosting Untuk Prediksi Konsentrasi NH3 Pada Unit Kristaliser di Urea Plant [-B
PT Pusri Palembang,” Skripsi, Universitas Gadjah Mada, Yogyakarta, 2023.

69



UNIVERSITAS
GADJAH MADA

Pembuatan Model Extreme Gradient Boosting untuk Prediksi Kandungan Etana pada Unit
Deethanizer

Column di Train G Plant 3 Sistem Pengolahan Gas Alam

Zhidan Tavatoni, Prof. Ir. Nazrul Effendy, S.T., M.Eng., Ph.D., IPM., ASEAN Eng., Ir. Agus Arif, M.T.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

[11] F.R.Rusdi, “Laporan Umum Kerja Praktik dengan Tugas Khusus: Evaluasi
Penggantian Ethane dengan Ethylene pada Komposisi MCR (Multicomponent
Refrigerant) Menggunakan Software Aspen Hysys,” Universitas Pertamina,
Jakarta, 2021.

[12]  Z. Tavatoni, “Laporan Kerja Praktik Tentang Implementasi Program PLC
Way Valve Pada Plant 34Y-6 di PT Badak NGL,” Universitas Gadjah Mada,
Yogyakarta, 2022.

[13] Y. A. Cengel, M. A. Boles, and M. Kanoglu, Thermodynamics: An
Engineering Approach. McGraw-Hill Education, 2019.

[14] Badak LNG, “Instrument Module # 09: Analyzers.” Badak LNG.

[15] L R.Riarso, “Predictive Maintenance pada Control Valve Sea Water dengan
Menggunakan Analisis Time Series pada Proses Desalinasi PT PJB UP Gresik,”
Tesis, Institut Teknologi Sepuluh November, Surabaya, 2018.

[16] Jackie, “Gas Chromatography: Basics & Fundamentals.” Shimadzu
Corporation, Mar. 2020. [Online]. Available:
https://www.shimadzu.com/an/sites/shimadzu.com.an/files/pim/pim_document _fil
e/technical/primers/13296/icc120006.pdf

[17] W.Y.Moon and S. D. Kim, “A Framework of Soft Sensor Systems with
Machine Learning,” in 2022 International Conference on Computational Science
and Computational Intelligence (CSCI), Dec. 2022, pp. 153-159. doi:
10.1109/CSCI158124.2022.00031.

[18] K. Oster, S. Giittel, L. Chen, J. L. Shapiro, and M. Jobson, “Machine
Learning-Based Soft Sensors for Vacuum Distillation Unit,” Nov. 19, 2021, arXiv:
arXiv:2111.11251. doi: 10.48550/arXiv.2111.11251.

[19] Z. Yuan, L. Chen, Y. Zhang, Y. Wu, H. Ji, and G. Liu, “Soft Sensor
Development for Real-Time Interface Tracking in Multiple Product Pipelines
Based on Knowledge and Data,” SPE J., vol. 29, no. 04, pp. 1742—1757, Apr. 2024,
doi: 10.2118/218416-PA.

[20] J. Ferreira, M. Pedemonte, and A. 1. Torres, “Development of a machine
learning-based soft sensor for an oil refinery’s distillation column,” Computers &
Chemical  Engineering, vol. 161, p. 107756, May 2022, doi:
10.1016/j.compchemeng.2022.107756.

[21] M. Kang and J. Tian, “Machine Learning: Data Pre-processing,” in
Prognostics and Health Management of Electronics, John Wiley & Sons, Ltd, 2018,

pp-

111-130. doi: 10.1002/9781119515326.ch5.

[22] G. Kunapuli, Ensemble Methods for Machine Learning. Simon and
Schuster, 2023.

70



UNIVERSITAS
GADJAH MADA

Pembuatan Model Extreme Gradient Boosting untuk Prediksi Kandungan Etana pada Unit
Deethanizer

Column di Train G Plant 3 Sistem Pengolahan Gas Alam

Zhidan Tavatoni, Prof. Ir. Nazrul Effendy, S.T., M.Eng., Ph.D., IPM., ASEAN Eng., Ir. Agus Arif, M.T.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

[23] XGBoost Developers, “XGBoost Parameters,” XGBoost Documentation.
Accessed: Dec. 19, 2024. [Online]. Available:
https://xgboost.readthedocs.io/en/stable/parameter.html

[24] T. Chen and C. Guestrin, “XGBoost: A Scalable Tree Boosting System,” in
Proceedings of the 22nd ACM SIGKDD International Conference on Knowledge
Discovery and  Data  Mining, Aug. 2016, pp. 785-794. doi:
10.1145/2939672.2939785.

[25] J. Brownlee, “XGBoost for Regression,” Machinel.earningMastery.com.
Accessed: Dec. 19, 2024. [Online]. Available:
https://www.machinelearningmastery.com/xgboost-for-regression/

[26] XGBoost Developers, “Python API Reference,” XGBoost Documentation.
Accessed: Dec. 19, 2024. [Online]. Available:
https://xgboost.readthedocs.io/en/stable/python/python_api.html

[27] PT. Badak NGL, “Daily Process Gas Analysis PODS for 17 Mar 2022
(Thursday).” PT. Badak NGL, Feb. 02, 2024.

[28] A.D. A. Shobri, H. M. Ridlwan, and R. Tridesman, ‘“Perancangan Model
Prediksi O2 Excess Berbasis Machine Learning pada Gas-fired Boiler PT XYZ:
Perancangan Model Prediksi O2 Excess Berbasis Machine Learning pada Gas-fired
Boiler PT XYZ,” Prosiding Seminar Nasional Teknik Mesin, no. 1, pp. 668—677,
Dec. 2024.

71



	DAFTAR PUSTAKA

