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[21] S. Küfeoğlu and M. Lehtonen, “A comparison of direct worth and relative worth
studies for outage cost estimations in industry sectors,” International Journal of
Electrical Power & Energy Systems, vol. 64, pp. 588–595, 2015.

[22] ——, “Evaluation of power outage costs for industrial sectors in finland,” in Proc.
22nd Int. Conf. Electricity Distribution (CIRED), Stockholm, Sweden, 2013, pp.
1030–1030.

101

SIMULASI MONTE CARLO UNTUK MENGESTIMASI KERUGIAN FINANSIAL PADA LAYANAN
BANDARA AKIBAT PEMADAMAN
LISTRIK TAK TERENCANA (STUDI KASUS: BANDARA INTERNASIONAL SOEKARNO-HATTA)
Bayu Setiawan, Prof. Ir. Tumiran, M. Eng., Ph. D., IPU. ; Dr. Ir. M. Isnaeni Bambang Setyonegoro, M.T.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.sciencedirect.com/science/article/pii/S0142061524002825
https://www.sciencedirect.com/science/article/pii/S0142061524002825
http://link.springer.com/10.1007/978-0-85729-688-7
https://www.mdpi.com/1996-1073/12/4/682


[23] D. K. Jha, S. K. Sinha, A. Garg, and A. Vijay, “Estimating electricity supply outage
cost for residential and commercial customers,” in Proc. IEEE Int. Conf. Power
Electronics, Drives and Energy Systems (PEDES). IEEE, 2012, pp. 1–6.

[24] J. Dugan, D. Byles, and S. Mohagheghi, “Social vulnerability to long-duration
power outages,” International Journal of Disaster Risk Reduction, vol. 85, p.
103501, 2023.

[25] K. Kim and Y. Cho, “Estimation of power outage costs in the industrial sector of
south korea,” Energy Policy, vol. 101, pp. 236–245, 2017.

[26] A. T. Falentina and B. P. Resosudarmo, “The impact of blackouts on the performance
of micro and small enterprises: Evidence from indonesia,” World Development, vol.
124, p. 104635, 2019.

[27] A. El-Bassiouny, M. El-Shimy, and R. Hammouda, “Impact of power transformer
failures on customer interruptions costs using customer damage functions,” in Proc.
19th Int. Middle East Power Systems Conf. (MEPCON). Menoufia, Egypt: IEEE,
2017, pp. 565–572.

[28] B. S. Diboma and T. T. Tatietse, “Power interruption costs to industries in came-
roon,” Energy Policy, vol. 62, pp. 582–592, 2013.

[29] D. R. Hansen and M. M. Mowen, Akuntansi Biaya, 8th ed. Jakarta: Penerbit
Salemba Empat, 2009.

[30] Yuniaristanto, M. Hisjam, and S. M. Afraah, Estimasi biaya dan total cost of owner-
ship. Yogyakarta: Deepublish, 2022.

[31] E. W., W. S. Yuliandhari, S. Waoma, M. M. Amalia, L. Suzan et al., Akuntansi
Biaya: Konsep Dasar dan Penerapannya. Yogyakarta: PT. Sonpedia Publishing
Indonesia, 2023.

[32] R. Castro, S. Faias, and J. Esteves, “The cost of electricity interruptions in portugal:
Valuing lost load by applying the production-function approach,” Utilities Policy,
vol. 40, pp. 48–57, 2016.

[33] M. Shuai, W. Chengzhi, Y. Shiwen, G. Hao, Y. Jufang, and H. Hui, “Review on
economic loss assessment of power outages,” Procedia Computer Science, vol. 130,
pp. 1158–1163, 2018.

[34] R. Peck, C. Olsen, and J. L. Devore, Introduction to Statistics and Data Analysis,
5th ed. Boston, MA: Cengage Learning, 2016.

[35] R. Peck, C. Olsen, and T. Short, Introduction to Statistics and Data Analysis, 5th ed.
Boston, MA: Cengage Learning, 2019.

[36] R. E. Walpole, R. H. Myers, S. L. Myers, and K. Ye, Probability and Statistics for
Engineers and Scientists, 9th ed. Boston, MA: Prentice Hall, 2012.

[37] D. C. Montgomery and G. C. Runger, Applied Statistics and Probability for Engine-
ers, 6th ed. Hoboken, NJ: John Wiley & Sons, 2014.

102

SIMULASI MONTE CARLO UNTUK MENGESTIMASI KERUGIAN FINANSIAL PADA LAYANAN
BANDARA AKIBAT PEMADAMAN
LISTRIK TAK TERENCANA (STUDI KASUS: BANDARA INTERNASIONAL SOEKARNO-HATTA)
Bayu Setiawan, Prof. Ir. Tumiran, M. Eng., Ph. D., IPU. ; Dr. Ir. M. Isnaeni Bambang Setyonegoro, M.T.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



[38] P. Glasserman, Monte Carlo Methods in Financial Engineering, ser. Applications of
Mathematics. New York, NY: Springer, 2003, vol. 53.

[39] C. P. Robert and G. Casella, Monte Carlo Statistical Methods, 2nd ed. New York,
NY: Springer, 2004.

[40] R. Y. Rubinstein and D. P. Kroese, Simulation and the Monte Carlo Method, 2nd ed.,
ser. Wiley Series in Probability and Statistics. Hoboken, NJ: Wiley-Interscience,
2008.

[41] D. P. Colambage and H. Y. R. Perera, “Variation of cost of unserved energy depen-
ding on interruption duration: A case study for sri lanka,” in 2019 IEEE 2nd Interna-
tional Conference on Power and Energy Applications (ICPEA). Singapore: IEEE,
2019, pp. 254–259.

[42] N. Metropolis and S. Ulam, “The monte carlo method,” Journal of the
American Statistical Association, vol. 44, no. 247, pp. 335–341, 1949. [Online].
Available: http://links.jstor.org/sici?sici=0162-1459%28194909%2944%3A247%
3C335%3ATMCM%3E2.0.CO%3B2-3

[43] “Acer nitro v 15 – spesifikasi teknis (NH.QNASN.001),” https://www.acer.com/
id-id/laptops/nitro/nitro-v-15/pdp/NH.QNASN.001#pdpSpecs, diakses: 8 Oktober
2025.

[44] Perusahaan Listrik Negara (PLN), “Spln 68-2:1986 – tingkat jaminan sistem tenaga
listrik: Sistem distribusi,” PT PLN (Persero), Jakarta, Tech. Rep., 1986, standar
Perusahaan Listrik Negara.

[45] Kementerian Energi dan Sumber Daya Mineral Republik Indonesia, “Pera-
turan menteri energi dan sumber daya mineral republik indonesia nomor
11 tahun 2021 tentang standar mutu dan keandalan sistem tenaga listrik,”
https://jdih.esdm.go.id/common/dokumen-external/Permen%20ESDM%20No.
%2011%20Tahun%202021%20new.pdf, Jakarta, 2021, diakses: 10 November
2025.

103

SIMULASI MONTE CARLO UNTUK MENGESTIMASI KERUGIAN FINANSIAL PADA LAYANAN
BANDARA AKIBAT PEMADAMAN
LISTRIK TAK TERENCANA (STUDI KASUS: BANDARA INTERNASIONAL SOEKARNO-HATTA)
Bayu Setiawan, Prof. Ir. Tumiran, M. Eng., Ph. D., IPU. ; Dr. Ir. M. Isnaeni Bambang Setyonegoro, M.T.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

http://links.jstor.org/sici?sici=0162-1459%28194909%2944%3A247%3C335%3ATMCM%3E2.0.CO%3B2-3
http://links.jstor.org/sici?sici=0162-1459%28194909%2944%3A247%3C335%3ATMCM%3E2.0.CO%3B2-3
https://www.acer.com/id-id/laptops/nitro/nitro-v-15/pdp/NH.QNASN.001#pdpSpecs
https://www.acer.com/id-id/laptops/nitro/nitro-v-15/pdp/NH.QNASN.001#pdpSpecs
https://jdih.esdm.go.id/common/dokumen-external/Permen%20ESDM%20No.%2011%20Tahun%202021%20new.pdf
https://jdih.esdm.go.id/common/dokumen-external/Permen%20ESDM%20No.%2011%20Tahun%202021%20new.pdf

	HALAMAN JUDUL
	HALAMAN PENGESAHAN TIM PEMBIMBING
	HALAMAN PENGESAHAN TIM PENGUJI
	PERNYATAAN BEBAS PLAGIASI
	PRAKATA
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR ARTI LAMBANG DAN SINGKATAN
	ABSTRAK
	ABSTRACT
	PENDAHULUAN
	Latar Belakang
	Rumusan Masalah
	Tujuan Penelitian
	Batasan Masalah Penelitian
	Celah, Keaslian dan Kontribusi Penelitian
	Manfaat Penelitian
	Sistematika Penulisan

	TINJAUAN PUSTAKA DAN LANDASAN TEORI
	Tinjauan Pustaka
	Penelitian tentang kerugian finansial di Beberapa Negara
	Uraian Singkat Hasil Tinjauan Pustaka dari Penelitian Terdahulu
	Posisi Tesis dalam Kerangka Tinjuan Pustaka

	Landasan Teori
	Pemadaman Listrik
	Dampak Pemadaman Listrik
	Dampak Pemadaman Listrik Tak Terencana Pada Bandara
	Bidang Usaha PT Angkasa Pura Indonesia (Persero)
	Kerugian Finansial Bandara Akibat Pemadaman Listrik Tak Terencana
	Data, Pendekatan, Metode, dan Indikator dalam Mengestimasi Kerugian Finansial Akibat Pemadaman Listrik
	Simulasi Monte Carlo untuk Mengestimasi Kerugian Finansial Pemadaman Listrik Tak Terencana

	Pertanyaan Penelitian
	Hipotesis
	Uji Regresi Linier


	METODOLOGI PENELITIAN
	Desain Penelitian
	Lokasi Penelitian
	Alat Penelitian
	Bahan Penelitian dan Keterbatasan Data
	Variabel Penelitian
	Parameter Model
	Estimasi Kerugian Finansial dengan Metode Simulasi Monte Carlo
	Kehilangan Pendapatan
	Biaya Tambahan : Biaya Bahan Bakar dalam Pengoperasian Genset
	Kerugian Finansial

	Tahapan Melakukan Estimasi dengan Metode Simulasi Monte Carlo
	Verifikasi Model
	Tahapan Penelitian

	HASIL PENELITIAN DAN PEMBAHASAN
	Kerugian Finansial pada Layanan Aeronautika dengan Distribusi Normal
	Kerugian Finansial pada Layanan Aeronautika dengan Distribusi Lognormal
	Kerugian Finansial pada Layanan Nonaeronautika dengan Distribusi Normal
	Kerugian Finansial pada Layanan Nonaeronautika dengan Distribusi Lognormal
	Hasil dan Pembahasan Uji Statistik
	Hubungan Hasil Estimasi dengan Metode Simulasi Monte Carlo dan Uji Statistik dengan Regresi

	KESIMPULAN DAN SARAN
	Kesimpulan
	Saran

	DAFTAR PUSTAKA
	LAMPIRAN
	Lampiran 1: Pemadaman Listrik Tak Terencana 2 Mei 2023
	Lampiran 2: Pemadaman Listrik Tak Terencana 18 September 2023
	Lampiran 3: Program Simulasi Monte Carlo
	Lampiran 4: Program Simulasi Uji Statistik

