
REFERENCES

[1] I. , “Renewable capacity highlights,” https://www.irena.org/, 03 2025. [Online].
Available: https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2025/
Mar/IRENA_DAT_RE_Capacity_Highlights_2025.pdf

[2] S. Saha, M. Saleem, and T. Roy, “Impact of high penetration of renewable
energy sources on grid frequency behaviour,” International Journal of Electrical
Power and Energy Systems, vol. 145, p. 108701, 2023. [Online]. Available:
https://www.sciencedirect.com/science/article/pii/S0142061522006974

[3] P. Moore, O. A. Alimi, and A. Abu-Siada, “A review of system strength
and inertia in renewable-energy-dominated grids: Challenges, sustainability,
and solutions,” Challenges, vol. 16, pp. 12–12, 02 2025. [Online]. Available:
https://www.mdpi.com/2078-1547/16/1/12

[4] M. Saleem, “Assessing grid stability with high penetration of renewable energy
resources and energy storage for stability enhancement,” UniSC, vol. 0, p.
211, 2023. [Online]. Available: https://research.usc.edu.au/view/pdfCoverPage?
instCode=61USC_INST&filePid=13285499390002621&download=true

[5] G. M. Njoka, L. Mogaka, and A. Wangai, “Impact of variable renewable
energy sources on the power system frequency stability and system inertia,”
Energy Reports, vol. 12, pp. 4983–4997, 2024. [Online]. Available: https:
//www.sciencedirect.com/science/article/pii/S2352484724007133

[6] A. Larson, “Understanding the april 2025 iberian peninsula blackout: Early
analysis and lessons learned,” POWER Magazine, 05 2025. [Online]. Available:
https://www.powermag.com

[7] N. Hatziargyriou, J. Milanovic, C. Rahmann, V. Ajjarapu, C. Canizares, I. Erlich,
D. Hill, I. Hiskens, I. Kamwa, B. Pal, P. Pourbeik, J. Sanchez-Gasca, A. Stankovic,
T. Van Cutsem, V. Vittal, and C. Vournas, “Definition and classification of power
system stability – revisited and extended,” IEEE Transactions on Power Systems,
vol. 36, pp. 3271–3281, 07 2021.

[8] Q. Salem, B. B. Fawaz, R. Aljarrah, and M. Karimi, “Grid forming converters for
low inertia systems<b>-</b>capabilities and limitations: A critical review,” IEEE
Open Journal of the Industrial Electronics Society, vol. 6, pp. 775–801, 2025.
[Online]. Available: https://ieeexplore.ieee.org/document/10981620

[9] G. Shahgholian, M. Moradian, and A. Fathollahi, “Droop control strategy in
inverter-based microgrids: A brief review on analysis and application in islanded
mode of operation,” IET Renewable Power Generation, vol. 19, 01 2025.

[10] M. Bravo-López, A. Garcés-Ruiz, and J. Mora-Flórez, “Optimal parameter calibra-
tion for multiple droop controls on inverter-dominated power systems,” Results in
Engineering, p. 103910, 01 2025.

[11] S. Fazal, M. E. Haque, M. T. Arif, and A. Gargoom, “Droop control techniques for
grid forming inverter,” 11 2022.

85

ACHIEVING FUTURE 100% RENEWABLE ENERGY POWER SYSTEMS THROUGH GRID-FORMING
INVERTERS: A STABILITY
ANALYSIS
Herbert Imanuel Purba, Husni Rois Ali, S.T., M.Eng., Ph.D., DIC.,SMIEEE. ; Prof. Dr. Ir. Sasongko Pramono H, DEA., IPU.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



[12] S. Anttila, J. S. Döhler, J. G. Oliveira, and C. Boström, “Grid forming inverters: A
review of the state of the art of key elements for microgrid operation,” Energies,
vol. 15, p. 5517, 07 2022.

[13] M. Z. Yameen, Z. Lu, F. F. M. El-Sousy, W. Younis, B. A. Zardari, and
A. K. Junejo, “Improving frequency stability in grid-forming inverters with
adaptive model predictive control and novel coa-jde optimized reinforcement
learning,” Scientific Reports, vol. 15, 05 2025. [Online]. Available: https:
//www.nature.com/articles/s41598-025-00896-5

[14] N. Mohammed, H. Udawatte, W. Zhou, D. J. Hill, and B. Bahrani, “Grid-forming
inverters: A comparative study of different control strategies in frequency and time
domains,” IEEE Open Journal of the Industrial Electronics Society, vol. 5, pp. 185–
214, 01 2024. [Online]. Available: https://ieeexplore.ieee.org/document/10457945

[15] M. Mirmohammad and S. P. Azad, “Control and stability of grid-forming inverters:
A comprehensive review,” Energies, vol. 17, pp. 3186–3186, 06 2024. [Online].
Available: https://www.mdpi.com/1996-1073/17/13/3186

[16] M. Savaghebi, “Disturbance decoupling in grid-forming inverters for enhanced
dynamic response,” Eletrônica de Potência, vol. 30, pp. e202 528–e202 528,
03 2025. [Online]. Available: https://journal.sobraep.org.br/index.php/rep/article/
view/1016

[17] R. Alves, T. Knuppel, and A. Egea-Àlvarez, “Grid-forming: A
control approach to go further offshore?” Electricity, vol. 6,
p. 4, 01 2025. [Online]. Available: https://strathprints.strath.ac.uk/91888/1/
Alves-etal-Electricity-2025-Grid-forming-a-control-approach.pdf

[18] B. Bahrani, M. H. Ravanji, B. Kroposki, D. Ramasubramanian, X. Guillaud, T. Pre-
vost, and N.-A. Cutululis, “Grid-forming inverter-based resource research land-
scape: Understanding the key assets for renewable-rich power systems,” IEEE
Power and Energy Magazine, vol. 22, pp. 18–29, 02 2024.

[19] M. Khan, W. Wu, and L. Li, “Grid-forming control for inverter-based resources in
power systems: A review on its operation, system stability, and prospective,” IET
renewable power generation, 04 2024.

[20] H. Ding, R. Kar, Z. Miao, and L. Fan, “A novel design for switchable grid-following
and grid-forming control,” IEEE Transactions on Sustainable Energy, pp. 1–14, 01
2024. [Online]. Available: https://ieeexplore.ieee.org/document/10811873

[21] H. Cui, F. Bai, and Y. Cui, “Impact of system strength and control parameters on
the small-signal stability of grid following and grid forming inverters,” in 2023 33rd
Australasian Universities Power Engineering Conference (AUPEC), Sep. 2023, pp.
1–6.

[22] R. Mittal and Z. Miao, “Analytical model of a grid-forming inverter,” in 2022 IEEE
Power and Energy Society General Meeting (PESGM), 2022, pp. 1–5.

[23] L. Ding, X. Lu, and J. Tan, “Comparative small-signal stability analysis of grid-
forming and grid-following inverters in low-inertia power systems,” in IECON 2021
– 47th Annual Conference of the IEEE Industrial Electronics Society, 2021, pp. 1–6.

86

ACHIEVING FUTURE 100% RENEWABLE ENERGY POWER SYSTEMS THROUGH GRID-FORMING
INVERTERS: A STABILITY
ANALYSIS
Herbert Imanuel Purba, Husni Rois Ali, S.T., M.Eng., Ph.D., DIC.,SMIEEE. ; Prof. Dr. Ir. Sasongko Pramono H, DEA., IPU.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



[24] Y. Wang, Q. Zhao, M. Wei, L. Shen, Q. Zhou, and Y. Gao, “An evaluation method of
voltage support capability for grid-forming inverter applicable for systems with var-
ious r/x ratios,” in 2024 7th Asia Conference on Energy and Electrical Engineering
(ACEEE), 2024, pp. 6–10.

[25] X. Gao, D. Zhou, A. Anvari-Moghaddam, and F. Blaabjerg, “Analysis of x/r ratio
effect on stability of grid-following and grid-forming converters,” in 2023 IEEE
17th International Conference on Compatibility, Power Electronics and Power En-
gineering (CPE-POWERENG), 2023, pp. 1–6.

[26] M. Bravo-Lopéz and A. Garcés Ruíz, “Sensitivity analysis of grid-forming convert-
ers with generalized-droop,” in 2022 IEEE ANDESCON, 2022, pp. 1–6.

[27] L. Benedetti, P. N. Papadopoulos, and A. Egea-Álvarez, “Small signal study of
grid-forming converters and impact of different control structures and parameters,”
in 2022 IEEE PES Innovative Smart Grid Technologies Conference Europe (ISGT-
Europe), 2022, pp. 1–5.

[28] A. J. Aliyu, R. Kannan, and H. T. Wei, “Investigation of the impact of control pa-
rameter on virtual synchronous generator-based grid-forming inverters for enhanced
power system stability,” in 2024 IEEE International Conference on Power and En-
ergy (PECon), 2024, pp. 92–97.

[29] P. Kundur, J. Paserba, and S. Vitet, “Overview on definition and classification
of power system stability,” CIGRE/IEEE PES International Symposium Quality
and Security of Electric Power Delivery Systems, 2003. CIGRE/PES 2003., 2003.
[Online]. Available: https://ieeexplore.ieee.org/document/1259312/

87

ACHIEVING FUTURE 100% RENEWABLE ENERGY POWER SYSTEMS THROUGH GRID-FORMING
INVERTERS: A STABILITY
ANALYSIS
Herbert Imanuel Purba, Husni Rois Ali, S.T., M.Eng., Ph.D., DIC.,SMIEEE. ; Prof. Dr. Ir. Sasongko Pramono H, DEA., IPU.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


