
79 

DAFTAR PUSTAKA 

[1] D. J. Ketenagalistrikan, "Bahan DITJEN Ketenagalistrikan Sub Sektor 
Ketenagalistrikan," 2022, [Online]. Available: 
https://gatrik.esdm.go.id/assets/uploads/download _index/files/4bf2f- 
220118-konferensi-pers-januari-2022-tayang.pdf 

[2] H. Santoso, "Optimalisasi untuk Menghasilkan Efisiensi Ideal Turbin Uap 
Pembangkit Listrik TenagaBiomassa Kapasitas 20 MW," STRING (Satuan 
Tulisan Ris. dan Inov. Teknol., vol. 3, no. 2, p. 181, 2018, doi: 
10.30998/string.v3i2.3044. 

[3] Y. J. Lewerissa, "Analisis Energi Pada Perencanaan Pembangkit Listrik 
Tenaga Uap (Pltu) Dengan Cycle Tempo," J. Voering, vol. 3, no. 1, p. 23, 
2018, doi: 10.32531/jvoe.v3il.85. 

[4] J. Korstanje, Advanced Forecasting with Python. 2021. doi: 10.1007/978-1- 
4842-7150-6. 

[5] D. R. Febrianti, M. A. Tiro, and S. Sudarmin, "Metode Vector 
Autoregressive (VAR) dalam Menganalisis Pengaruh Kurs Mata Uang 
Terhadap Ekspor Dan Impor Di Indonesia," VARANSI J. Stat. Its Appl. 
Teach. Res., vol. 3, no. I, p. 23, 2021, doi: 10.35580/variansiunm14645. 

[6] F. Luis and G. Moncayo, Advances in steam turbines for modern power 
plants. 2017. 

[7] I. S. Figueiredo et al., "Unsupervised machine learning applied to 
multivariate time series data of a rotating machine from an oil and gas 
platform," IMCIC 2021-12 Int. Multi-Conference Complexity, Informatics 
Cybern. Proc., vol. 1, no. 7, pp. 132-137, 2021. 

[8] K. Al Jallad, M. Aljnidi, and M. S. Desouki, "Anomaly detection 
optimization using big data and deep learning to reduce false-positive," J. 
Big Data, vol. 7, no. I, pp. 1-12, 2020, doi: 10.1186/s40537-020-00346-1. 

[9] D. Elsner, P. A. Khosroshahi, A. D. MacCormack, and R. Lagerstr~m, 
"Multivariate unsupervised machine learning for anomaly detection in 
enterprise applications," Proc. Annu. Hawaii Int. Conj. Syst. Sci., vol. 2019- 
Janua, no. January, pp. 5827-5836, 2019, doi: 10.24251/hicss.2019.703. 

[10] Z. Chen and Y. F. Li, "Anomaly detection based on enhanced DBScan 
algorithm," Procedia Eng., vol. 15, pp. 178-182, 2011, doi: 
10.1016/j.proeng.2011.08.036. 

[11] N. B. Chikodili, M. D. Abdulmalik, 0. A. Abisoye, and S. A. Bashir, Outlier 
Detection in Multivariate Time Series Data Using a Fusion of K-Medoid, 
Standardized Euclidean Distance and Z-Score, vol. 1350, no. February. 
Springer International Publishing, 2021. doi: 10.1007/978-3-030-69143- 

Penerapan Model Vector Autoregressive Untuk Deteksi Anomali Performa Bearing Turbin Pada
Pembangkit
Listrik Tenaga Uap
MUHAMMAD AKMAL K, Ir. Nazrul Effendy, S. T., M. T., Ph.D., IPM; Ir. Agus Arif, M.T.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



80 

1 21. 

[12] Y. Zhou et al., "A semi-supervised anomaly detection method for wind farm 
power data preprocessing," IEEE Power Energy Soc. Gen. Meet., vol. 2018- 
Janua, pp. 1-5, 2018, doi: 10.1109/PESGM.2017.8273883. 

[13] Y. M. Wei, H. Yu, W. J. Wang, Y. H. Sun, J. Wang, and Z. J. Song, 
"Anomaly detection based on Regularized Vector Auto Regression in 
thermal power plant," MATEC Web Conf., vol. 35, pp. 0-3, 2015, doi: 
10.1051/matecconf/20 I 53506002. 

[14] C. Zhang, D. Hu, and T. Yang, "Anomaly detection and diagnosis for wind 
turbines using long short-term memory-based stacked denoising 
autoencoders and XGBoost," Reliab. Eng. Syst. Saf, vol. 222, no. June 2021, 
2022, doi: 10.1016/j.ress.2022.108445. 

[15] M. Celik, F. Dadaser-Celik, and A. S. Dokuz, "Anomaly detection in 
temperature data using DBSCAN algorithm," INISTA 2011-2011 Int. Symp. 
Innov. Intel/. Syst. Appl., no. June 2014, pp. 91-95, 2011, doi: 
10.1109/INISTA.2011.5946052. 

[16] T. M. Thang and J. Kim, "The anomaly detection by using DBSCAN 
clustering with multiple parameters," 2011 Int. Conf. Inf. Sci. Appl. ICISA 
2011,pp. 11-15, 2011, doi: 10.1109/ICISA.2011.5772437. 

[17] B. A. Mustofa, Snuarwo, and Supriyo, "Analisa Heat Rate Pada Turbin Uap 
Berdasarkan," vol. 10, no. 3, pp. 72-77, 2014. 

[ 18] T. Handoko, "Analisis pengaruh unjuk kerja prime mover pada nilai efisiensi 
PL TU studi kasus di PL TU Suralaya unit6," p. 6. 

[19] M. Ashton, H et al., Boiler Efficiency and Safety. 1981. doi: 10.1007/978-1- 
349-04 790-1. 

[20] E. Baruth, Water Treatment Plant Design. 2005. 

[21] M. Mustangin, S. H, F. M, and R. S, TURBIN UAP: Prinsip, Start-Up, 
perawatan, penunjangnya. Yogyakarta: Poltek LPP Press, 2018. 

[22] M. Rosul, Thermal Power Plant. Croatia: Intech, 2011. 

[23] N. Yuniarti and I. W. Aji, Modul Pembelajaran Pembangkit Tenaga Listrik. 
2019. 

[24] T. J. Pramono and A. Maksus, "STUDI ANALISIS SISTEM 
MONITORING TEMPERATUR RUANO BEARING," pp. 9-25, 2019. 

[25] R. Arman and Y. Mahyoedin, "Studi Prediksi Analitik Posisi Bantalan 
(Journal Bearing) Pada Turbin Gas," J. Kaji. Tek. Mesin, vol. 6, no. 1, pp. 
52-59, 2021, doi: 10.52447/jktm.v6il.4516. 

Penerapan Model Vector Autoregressive Untuk Deteksi Anomali Performa Bearing Turbin Pada
Pembangkit
Listrik Tenaga Uap
MUHAMMAD AKMAL K, Ir. Nazrul Effendy, S. T., M. T., Ph.D., IPM; Ir. Agus Arif, M.T.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



81 

[26] S. Yang, X. Li, and M. Liang, "Bearing fault diagnosis of a wind turbine 
using maximum likelihood detection," Proc. 2011 Int. Conf Electron. Mech. 
Eng. Inf Technol. EMEIT 2011, vol. 6, pp. 3039-3042, 2011, doi: 
10.1109/EMEIT.2011.6023731. 

[27] C. C. Aggarwal, Outlier analysis, vol. 9781461463. 2013. doi: 10.1007/978- 
1-4614-6396-2. 

[28] P. Kamat and R. Sugandhi, "Anomaly detection for predictive maintenance 
in industry 4.0-A survey," E3S Web Conf., vol. 170, no. May, pp. 0-8, 2020, 
doi: 10.105l/e3sconf/202017002007. 

[29] F. Lopez et al., "Categorization of anomalies in smart manufacturing systems 
to support the selection of detection mechanisms," IEEE Robot. Autom. Lett., 
vol. 2, no. 4, pp. 1885-1892, 2017, doi: 10.1109/LRA.2017.2714135. 

[30] W. Li, M. Peng, Y. Liu, N. Jiang, H. Wang, and Z. Duan, "Fault detection, 
identification and reconstruction of sensors in nuclear power plant with 
optimized PCA method," Ann. Nucl. Energy, vol. 113, pp. 105-117, 2018, 
doi: 10.1016/j .anucene.2017 .11.009. 

[31] R. Al-Amri, R. K. Murugesan, M. Man, A. F. Abdulateef, M.A. Al-Sharafi, 
and A. A. Alkahtani, "A review of machine learning and deep learning 
techniques for anomaly detection in iot data," Appl. Sci., vol. 11, no. 12, 
2021, doi: 10.3390/appl 1125320. 

[32] R. Dunia, S. Joe Qin, T. F. Edgar, and T. J. McAvoy, "Sensor Fault 
Identification and Reconstruction Using Principal Component Analysis," 
IFAC Proc. Vol., vol. 29, no. 1, pp. 6578-6583, 1996, doi: 10.1016/s1474- 
6670(17)58738-8. 

[33] R. A. Scouse, Introduction To Statistical Quality Control., vol. 10, no. 1. 
1985. doi: 10.2307 /2988304. 

[34] D. Austin, M. D. Lauro, and D. E. Herwindiati, "Perancangan bagan kendali 
multivariate dengan metode t2 hotelling untuk ipk dan lama studi mahasiswa 
ti universitas tarumanagara," J. Komput. dan Inform., vol. 15, no. 1, pp. 317- 
325, 2020. 

[35] M. A. A. M. Mokhtar, N. S. Yusoff, and C. Z. Liang, "Robust Hotelling's 
T2 statistic based on M-estimator," J. Phys. Conj. Ser., vol. 1988, no. 1, 
2021, doi: 10.1088/1742-6596/1988/1/012116. 

[36] E. Alpaydin, Introduction to Machine Learning, Third. London: The MIT 
Press, 2014. 

[37] J. Vander, Python Data Science Handbook, vol. 53, no. 9. 2019. 

[38] A. Subasi, "Practical Machine Leaming for Data Analysis Using Python," 

Penerapan Model Vector Autoregressive Untuk Deteksi Anomali Performa Bearing Turbin Pada
Pembangkit
Listrik Tenaga Uap
MUHAMMAD AKMAL K, Ir. Nazrul Effendy, S. T., M. T., Ph.D., IPM; Ir. Agus Arif, M.T.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



82 

Pract. Mach. Learn. Data Anal. Using Python, no. June, pp. 1-520, 2020, 
doi: 10.1016/B978-0-12-821379-7.00008-4. 

[39] J. Cutler and M. Dickenson, Introduction to Machine Learning with Python. 
2020. doi: 10.1007 /978-3-030-36826-5 10. 

[ 40] A. P. Desvina and Ratnawati, "Penerapan model vector autoregressive 
(VAR) untuk peramalan curah hujan kota pekanbaru," J. Sains, Teknol. dan 
Ind., vol. 11, no. 2, pp. 151-159, 2014. 

[41] F. Amry, D. Kusnandar, and N. N. Debataraja, "Model vector autoregressive 
(VAR) dalam meramal produksi kelapa sawit PTPN XIII," Bul. Ilm. 
Math.Stat. dan Ter., vol. 7, no. 2, pp. 77-84, 2018. 

[42] G. H. T. Ribeiro, P. S. G. de M. Neto, G.D. C. Cavalcanti, and I. R. Tsang, 
"Lag Selection for Time Series Forecasting using Particle Swarm 
Optimization," Syria Stud., vol. 7, no. 1, pp. 37-72, 2011, [Online]. 
Available: 
https://www .researchgate.net/publication/269107 4 73_What_ is _governance 
/link/548173090cf22525dcb61443/download%0Ahttp://www.econ.upf.edu/ 
~reynal/Civil wars_ 12December2010.pdf%0Ahttps://think­ 
asia.org/handle/ 11540/8282%0Ahttps ://www.jstor.org/stable/4l857625 

[43] W. Windasari, "Pendekatan Analisis Vector Auto Regression (Var) Dalam 
Hubungan Harga Saham Sektor Infrastruktur Dan Manufaktur," AdMathEdu 
J. Ilm. Pendidik. Mat. Ilmu Mat. dan Mat. Terap., vol. 8, no. 1, p. 105, 2018, 
doi: 10.12928/admathedu.v8il.11124. 

[ 44] K. Zhao, "An Integrated Approach to Performance Monitoring and Fault 
Diagnosis ofNuclear Power Systems," 2005. 

[45] M. A. A., APLIKASI PRINCIPAL COMPONENT ANALYSIS UNTUK 
PEMANTAUAN KONDISI SISTEM SENSOR PADA REAKTOR 
SERBAGUNA G.A. SIWABESSY. 2020. 

Penerapan Model Vector Autoregressive Untuk Deteksi Anomali Performa Bearing Turbin Pada
Pembangkit
Listrik Tenaga Uap
MUHAMMAD AKMAL K, Ir. Nazrul Effendy, S. T., M. T., Ph.D., IPM; Ir. Agus Arif, M.T.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


