DESAIN DEFENSE SCHEME SISTEM INTERKONEKSI KALIMANTAN DENGAN MEMPERHATIKAN
RESPONS FREKUENSI
AUFA HAMMAM MUHAMMAD, Ir. Roni Irnawan, , S.T., M.Sc., Ph.D., SMIEEE_; Dr. Ir. M. Isnaeni Bambang Setyone

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA DAFTAR PUSTAKA

[1] K. PPN/Bappenas. (2023) Metadata indikator sdgs - sdgs indonesia. [Online].
Available: https://sdgs.bappenas.go.id/metadata-indikator-sdgs/

[2] Z.Jianjun, S. Dongyu, Z. Dong, and G. Yang, “Load shedding control strategy for
power system based on the system frequency and voltage stability(apr 2018),” in
2018 China International Conference on Electricity Distribution (CICED), 2018,
pp- 1352-1355.

[3] P. D. Putra and M. P. Marbun, “Adaptive defense scheme implementation in mu-
arakarang subsystem to prevent island operation failure,” in 2022 11th Electrical
Power, Electronics, Communications, Controls and Informatics Seminar (EECCIS),

2022, pp. 88-93.

[4] P. P. P. U. Kalimantan, “Kak (kerangka acuan kerja) js konsul kajian perkuatan
sistem interkoneksi kalimantan pln uip3b kalimantan,” 9 2023.

[5] D. P. BPK. (2022, 2) Undang-undang (uu) nomor 3 tahun 2022 tentang
ibu kota negara. [Online]. Available: https://peraturan.bpk.go.id/Details/198400/
uu-no-3-tahun-2022

[6] U. Kalimantan, “Monitoring pembangunan ibu kota negara nusantara,” 9 2023.

[7] H. E. Lokay and V. Burtnyk, “Application of underfrequency relays for automatic
load shedding,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-87,
no. 3, pp. 776783, 1968.

[8] P. M. Joshi, “Load shedding algorithm using voltage and frequency data,” Ph.D.
dissertation, Clemson University, 2007.

[9] R. W. Berlian, N. A. Aji, and H. Haidar. (2019) Desain defense scheme subsistem
ungaran dengan memperhatikan penetrasi pembangkit listrik tenaga surya.
[Online]. Available: https://etd.repository.ugm.ac.id/penelitian/detail/177716

[10] D. R. Alwaini and H. S. Dini, “Design of defense scheme based on adaptive under
frequency load shedding (aufls) at lombok island grid system,” in 2021 3rd Inter-
national Conference on High Voltage Engineering and Power Systems (ICHVEPS),
2021, pp. 117-121.

[11] K. E. dan Sumber Daya Mineral Republik Indonesia, “Pm esdm no 20 tahun
2020,” 2020. [Online]. Available: https://jdih.esdm.go.id/storage/document/PM %
20ESDM%20N0%2020%20Tahun%202020.pdf

[12] P. S. Kundur, N. J. Balu, and M. G. Lauby, “Power system dynamics and stability,”
Power system stability and control, vol. 3, pp. 700-701, 2017.

[13] P. Kundur, “Power system stability,” Power system stability and control, vol. 10, pp.
1-7, 2007.

97


https://sdgs.bappenas.go.id/metadata-indikator-sdgs/
https://peraturan.bpk.go.id/Details/198400/uu-no-3-tahun-2022
https://peraturan.bpk.go.id/Details/198400/uu-no-3-tahun-2022
https://etd.repository.ugm.ac.id/penelitian/detail/177716
https://jdih.esdm.go.id/storage/document/PM%20ESDM%20No%2020%20Tahun%202020.pdf
https://jdih.esdm.go.id/storage/document/PM%20ESDM%20No%2020%20Tahun%202020.pdf

DESAIN DEFENSE SCHEME SISTEM INTERKONEKSI KALIMANTAN DENGAN MEMPERHATIKAN
RESPONS FREKUENSI
AUFA HAMMAM MUHAMMAD, Ir. Roni Irnawan, , S.T., M.Sc., Ph.D., SMIEEE_; Dr. Ir. M. Isnaeni Bambang Setyone

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADIAHYAPAP. Kundur, J. Paserba, V. Ajjarapu, G. Andersson, A. Bose, C. Canizares, N. Hatzi-

argyriou, D. Hill, A. Stankovic, C. Taylor, T. Van Cutsem, and V. Vittal, “Definition
and classification of power system stability ieee/cigre joint task force on stability
terms and definitions,” IEEE Transactions on Power Systems, vol. 19, no. 3, pp.

1387-1401, Aug 2004.

[15] N. Hatziargyriou, J. Milanovic, C. Rahmann, V. Ajjarapu, C. Canizares, 1. Erlich,
D. Hill, I. Hiskens, I. Kamwa, B. Pal, P. Pourbeik, J. Sanchez-Gasca, A. Stan-
kovic, T. Van Cutsem, V. Vittal, and C. Vournas, “Definition and classification of
power system stability —revisited extended,” IEEE Transactions on Power Systems,
vol. 36, no. 4, pp. 3271-3281, July 2021.

[16] E. Rebello, D. Watson, and M. Rodgers, “Developing, implementing and testing
up and down regulation to provide agc from a 10 mw wind farm during varying
wind conditions,” in Journal of Physics: Conference Series, vol. 1102, no. 1. 10P
Publishing, 2018, p. 012032.

[17] Tumiran, L. M. Putranto, R. Irnawan, Sarjiya, A. Priyanto, S. Isnandar, and
I. Savitri, “Transmission expansion planning for the optimization of renewable
energy integration in the sulawesi electricity system,” Sustainability, vol. 13,
no. 18, 2021. [Online]. Available: https://www.mdpi.com/2071-1050/13/18/10477

[18] A. Priyadi, T. P. Sari, W. Dwi S., N. Yorino, and M. H. Purnomo, “Determining
critical clearing time based on critical trajectory method using unbalance fault,” in
2019 International Seminar on Intelligent Technology and Its Applications (ISITIA),
Aug 2019, pp. 150-154.

[19] C. Tang, C. Graham, M. El-Kady, and R. Alden, “Transient stability index from
conventional time domain simulation,” IEEE Transactions on Power Systems, vol. 9,
no. 3, pp. 1524-1530, Aug 1994.

[20] B. O. P. U. KALIMANTAN, “Peta kerawanan sistem kalimantan,”’ 2023.

[21] P. Lakra and M. Kirar, “A comparison of under frequency relay based and frequ-
ency response model based load shedding scheme,” in 2015 Annual IEEE India
Conference (INDICON), Dec 2015, pp. 1-6.

[22] J. Jones and W. Kirkland, “Computer algorithm for selection of frequency relays
for load shedding,” IEEE Computer Applications in Power, vol. 1, no. 1, pp. 21-25,
Jan 1988.

[23] B. Khaki and S. Montaser Kouhsari, “Proper setting of underfrequency load she-
dding relays in industrial plants,” in 2010 9th International Conference on Enviro-
nment and Electrical Engineering, May 2010, pp. 198-201.

[24] G. Grewal, J. Konowalec, and M. Hakim, “Optimization of a load shedding sche-
me,” IEEE Industry Applications Magazine, vol. 4, no. 4, pp. 25-30, July 1998.

[25] S. Shokooh, T. Khandelwal, F. Shokooh, J. Tastet, and J. Dai, “Intelligent load
shedding need for a fast and optimal solution,” IEEE PCIC Europe, pp. 1-6, 2005.

[26] IEEE, “leee guide for the application of protective relays used for abnormal frequ-
ency load shedding and restoration,” IEEE Std C37.117-2007, pp. 1-55, Aug 2007.

98


https://www.mdpi.com/2071-1050/13/18/10477

DESAIN DEFENSE SCHEME SISTEM INTERKONEKSI KALIMANTAN DENGAN MEMPERHATIKAN

RESPONS FREKUENSI
AUFA HAMMAM MUHAMMAD, Ir. Roni Irnawan, , S.T., M.Sc., Ph.D., SMIEEE_; Dr. Ir. M. Isnaeni Bambang Setyone

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
CADJAHIYPAD . GmbH, DIgSILENT PowerFactory 2023 User Manual. Copyright DIgSILENT

GmbH, 4 2023.

99



	HALAMAN PENGESAHAN
	PERNYATAAN BEBAS PLAGIASI
	HALAMAN PERSEMBAHAN
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR SINGKATAN
	INTISARI
	ABSTRACT
	I Pendahuluan
	1.1 Latar Belakang
	1.2 Rumusan Masalah
	1.3 Tujuan Penelitian
	1.4 Batasan Penelitian
	1.5 Manfaat Penelitian
	1.6 Sistematika Penulisan

	II Tinjauan Pustaka dan Dasar Teori
	2.1 Tinjauan Pustaka
	2.2 Dasar Teori
	2.2.1 Aturan Jaringan Sistem Tenaga Listrik Grid Code
	2.2.2 Dinamika dan Stabilitas Sistem Tenaga Listrik
	2.2.2.1 Kestabilan Frekuensi
	2.2.2.2 Kestabilan Tegangan
	2.2.2.3 Gangguan Besar (Large-Signal Disturbances)
	2.2.2.4 Gangguan Kecil (Small-Signal Disturbances)

	2.2.3 Defense Scheme
	2.2.4 Load Shedding
	2.2.5 Under Frequency Relay
	2.2.5.1 Penentuan Potensi Maksimum Beban Berlebih (Overload)
	2.2.5.2 Perhitungan Jumlah Pelepasan Beban (Load Shedding)
	2.2.5.3 Seleksi dan Tahapan Load Shedding

	2.2.6 DIgSILENT PowerFactory
	2.2.6.1 RMS Balanced
	2.2.6.2 RMS Unbalanced
	2.2.6.3 Instantaneous Values



	III Metode Penelitian
	3.1 Alat dan Bahan Tugas Akhir
	3.1.1 Alat Tugas Akhir
	3.1.2 Bahan Tugas Akhir

	3.2 Metode yang Digunakan
	3.2.1 Tahapan Load Shedding berdasarkan Beban Pelanggan Prioritas
	3.2.2 Nilai Load Shedding
	3.2.3 Nilai Frekuensi Sistem

	3.3 Alur Tugas Akhir
	3.3.1 Diagram Alir Penelitian
	3.3.2 Diagram Alir Proses Desain Defense Scheme
	3.3.2.1 Asumsi Pemodelan Sistem Interkoneksi Kalimantan Tahun 2024
	3.3.2.2 Penyusunan Skenario Worst Credible Contingency



	IV Hasil dan Pembahasan
	4.1 Evaluasi Desain Defense Scheme Existing
	4.1.1 Sistem Interkoneksi Kalimantan
	4.1.1.1 Subsistem Barito
	4.1.1.2 Subsistem Mahakam

	4.1.2 Desain Defense Scheme Existing
	4.1.2.1 Penentuan Kondisi Awal Sistem
	4.1.2.2 Skenario 1: Kontingensi Pembangkitan 625 MW Subsistem Mahakam
	4.1.2.3 Skenario 2: Kontingensi Pembangkitan 665 MW Subsistem Mahakam
	4.1.2.4 Skenario 3: Kontingensi Pembangkitan 719 MW Subsistem Mahakam
	4.1.2.5 Skenario 4: Kontingensi Pembangkitan 625 MW Subsistem Barito

	4.1.3 Hasil Evaluasi Desain Defense Scheme Existing

	4.2 Proses Desain Usulan Defense Scheme
	4.2.1 Konfigurasi Under Frequency Relay (UFR) dalam Desain Defense Scheme
	4.2.1.1 Konfigurasi UFR Defense Scheme Existing
	4.2.1.2 Konfigurasi UFR Defense Scheme Usulan

	4.2.2 Desain Defense Scheme Usulan
	4.2.2.1 Skenario 1: Kontingensi Pembangkitan 625 MW Subsistem Mahakam
	4.2.2.2 Skenario 2: Kontingensi Pembangkitan 665 MW Subsistem Mahakam
	4.2.2.3 Skenario 3: Kontingensi Pembangkitan 719 MW Subsistem Mahakam
	4.2.2.4 Skenario 4: Kontingensi Pembangkitan 625 MW Subsistem Barito

	4.2.3 Penambahan Kontrol Pembangkit dan Cadangan Putar (Spinning Reserve)
	4.2.3.1 Penerapan Model AVR dan Governor Pembangkit Subsistem Mahakam
	4.2.3.2 Pengaturan Operasi PLTG sebagai Cadangan Putar
	4.2.3.3 Hasil Simulasi terhadap Skenario 3

	4.2.4 Hasil Desain Defense Scheme Usulan

	4.3 Perbandingan Desain Defense Scheme Existing dengan Hasil Desain Usulan

	V Kesimpulan dan Saran
	5.1 Kesimpulan
	5.2 Saran

	DAFTAR PUSTAKA
	LAMPIRAN
	L.1 Data UFR Sistem Interkoneksi Kalimantan Tahun Operasi 2024
	L.2 Tabel Revisi


