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First reference to resilience in 1818!! June 1990

Resilience is not a recent concept…



Google Scholar Search – “Power Network/System Resilience”



Rapid changes and stresses in energy 

landscape
Increasing Reliance on Reliable and 

Resilient Electricity

Increasing and Complex Interdependencies 

Between Critical Infrastructures
Threats and Shocks to Electricity 

Infrastructure

Increasing Shocks and Stresses



Source: https://www.bbc.co.uk/news/uk-scotland-glasgow-west-52591605

“A bull with an itchy bottom knocked a transformer off an 
electricity pole as he tried to scratch his backside - and 

cut power to 800 homes.”

“Four-year-old Ron managed to avoid the box as it 

landed in his field, and escaped an 11,000 volt shock 

from the tumbling cables.”

"We went up to feed our cows and it was my husband that 

noticed the transformer box had been knocked off the pole.

"We put two and two together and realised our bull had been 

scratching against the telegraph pole and he had knocked 

the box off the pole. All the wires were down in the field as 

well."

What is really a high-impact, low-probability (HILP) event?

https://www.bbc.co.uk/news/uk-scotland-glasgow-west-52591605
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Dense fog International Survey, CIGRE WG C4.47 “Power 
System Resilience”, 2018

HILP Events in Power Systems

Experiences, epiphany, or “Back to the future”!! ☺



“…highlights a number of challenges and valuable lessons relevant to improving power system security and customer supply 

reliability, particularly as the power system responds to extreme circumstances, as the NEM generation mix changes and 

Australia makes the transition to high levels of renewable energy sources” 
“Big batteries, stabilisation urged for Australia's power system”

South Australian Blackout, September 2016

United Kingdom (UK) Blackout, August 2019

Around 30% of the generation was from wind, 30% from gas and 

20% from nuclear and 10% from interconnectors. 

“As this generation would not be expected to trip off or de-load in 

response to a weather event, this represents an extremely rare 

and unexpected event.” 
“Once-in-30-years event”, John Pettigrew, CEO National Grid 

Source: https://www.energynetworks.com.au/news/energy-insider/blackout-

uk-whos-to-blame/

Recent Blackouts Around the World

https://www.energynetworks.com.au/news/energy-insider/blackout-uk-whos-to-blame/


https://energy.utexas.edu/sites/default/files/UTAustin%20%282021%29%20EventsFebruary2021TexasBlackout%2020210714.pdf

2021 Texas Blackout

Recent Blackouts Around the World

https://energy.utexas.edu/sites/default/files/UTAustin%20%282021%29%20EventsFebruary2021TexasBlackout%2020210714.pdf


Continental Europe Synchronous Area

Separation on 24 July 2021

Severe fire in the vicinity of the city Moux, Southern France

What about near misses?



- The performance target for NGET is 147MWh (average ENS).

- This is significantly lower than the RIIO-1 target of 316MWh

August 2019 blackout 

1,130MW 

Ofgem – RIIIO-2 Final 

Determination

National Grid, “Annex NGET_A9.11 ENS Incentive”, December 2019 (as part of the NGET Business Plan Submission) (Link)

Limitations in Current Regulatory Standards

https://www.nationalgrid.com/uk/electricity-transmission/document/132131/download


Real data analysis for performance and 

correlation analysis with shocks and 

stresses

M. Noebels, M. Panteli, “Correlations of Shocks and 

Stresses with Distribution Network Outages”, IEEE 
PES GM (2021, accepted)
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Assessing resilience from UK outage data



Limitations in Current Regulatory Standards



-Natural hazards

-Catastrophic events

-Common mode failures

Mainly 

affected by 

credible 

outages

Moving from average to risk indicators: Risk-averse approach



https://nic.org.uk/app/uploads/Anticipate-React-Recover-28-May-2020.pdf

Reaction by National Infrastructure Commission (NIC), UK, May 2020

https://nic.org.uk/app/uploads/Anticipate-React-Recover-28-May-2020.pdf


https://www.gov.uk/government/publications/government-response-to-the-national-infrastructure-commission-report-anticipate-react-recover-resilient-infrastructure-systems/government-

response-to-the-national-infrastructure-commission-report-anticipate-react-recover-resilient-infrastructure-systems 

UK Government Response to NIC Resilience Report, September 2021



the ability to limit the extent, severity and duration of system degradation following an 

extreme event.

CIGRE WG C4.47 Definition of Resilience



https://www.cigre.org/article/GB/news/the_latest_news/

defining-power-system-resilience

https://www.cigre.org/article/GB/rethinking-power-grid-resilience-

experiences-and-lessons-from-the-covid-19-pandemic

https://e-cigre.org/publication/RP_306_1-defining-power-system-resilience

For more information on CIGRE WG C4.47 resilience definition

https://www.cigre.org/article/GB/news/the_latest_news/defining-power-system-resilience
https://www.cigre.org/article/GB/rethinking-power-grid-resilience-experiences-and-lessons-from-the-covid-19-pandemic
https://e-cigre.org/publication/RP_306_1-defining-power-system-resilience


RESILIENT: Realistic Event Simulator for International Location-
Independent Energy Network Testing 

- Fully flexible and modular simulator of extreme 

weather events

- Enables the user to define several critical features, 

and simulate random events as well as historical 

ones, including:

- Number of hazards per year

- Temporal and spatial modelling

- Hazard’s intensity profile

- Etc..



RESILIENT: Realistic Event Simulator for International Location-
Independent Energy Network Testing 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 1 1 1 1 1

6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 1 1 0 1 0 1 1 1 1

7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 1 1 0 1 0 0 1 0 1

8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 1 1 0 1 0 0 1 0 1

9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 1 1 1 1 0 0 1 0 1

10 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1 0 0 1 0 1

11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 0 1

12 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 0 1

13 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1

14 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1

15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

17 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

18 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

19 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

21 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

22 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Forward Resilience Measures

Resilience Tiered Approach



Spatial and Temporal Hazard Simulator: UK Transmission Network



For Demonstration Only

Network Stress-testing, Breaking Point and Spatial Energy Not Supplied



For Demonstration Only

Breaking Point: Sensitivity to Network Robustness



For Demonstration Only

Expected and Conditional Values of Energy Not Supplied: Sensitivity to 
Network Robustness



For Demonstration Only

Future Energy Scenarios



For Demonstration Only

User Web-Interface



M. Noebels, R. Preece, M. Panteli, “AC Cascading Failure Model for Resilience Analysis in Power Networks”, IEEE Systems Journal (2020)

Modelling of Protection Mechanisms Cascading Propagation

AC Cascading Modelling for Resilience Applications



Code available via Github:
https://github.com/mnoebels/AC-CFM

• Full, documented source code

• Getting started

• Installation prerequisites

• Usage example

• Troubleshooting

Further reading: M. Noebels, R. Preece and M. Panteli, "AC 
Cascading Failure Model for Resilience Analysis in Power 
Networks," in IEEE Systems Journal (open access)

https://ieeexplore.ieee.org/document/9282067

https://github.com/mnoebels/AC-CFM
https://ieeexplore.ieee.org/document/9282067


 

https://github.com/YitianDai/Dynamic-cascading-

failure-simulator

RES Penetration level 

(%) 
10 20 30 40 50 60 

Inertia level (GVA∙s) 17.01 16.33 14.38 13.57 12.88 9.05 

COI frequency nadir 

without FFR (p.u.) 
0.991 0.987 0.985 0.981 0.977 0.976 

Required 

BESS capacity 

(MW) 

 Near  

 RES 
0 12 36 60 132 192 

 Near 

 demand 
0 12 30 66 132 186 

 

 

Application on (synthetic) Texas Power System

Dynamic Cascading Failure Simulator for Renewable-Rich Systems

https://github.com/YitianDai/Dynamic-cascading-failure-simulator


Code available via Github:
https://github.com/YitianDai/Dynamic-cascading-failure-simulator

• Full, documented source 
code

• Getting started

• Installation prerequisites

• Usage example

• Troubleshooting

Y. Dai, M. Panteli, and R. Preece, “Python Scripting for 
DIgSILENT PowerFactory: Enhancing Dynamic 

Modelling of Cascading Failures”, 2021 IEEE PES 
PowerTech Conference, June 2021

https://github.com/YitianDai/Dynamic-cascading-failure-simulator


Yitian Dai, Matthias Noebels, Robin Preece, Mathaios Panteli, and Ian Dobson, “Risk Assessment and Mitigation of Cascading Failures Considering Security-

Constrained Generation Dispatch”, Under Review, IEEE Transactions on Power Systems

Blackout Risk in Lower Demand Levels?



CIPROS: Capital Investment Planning for Resilience 
Optimization of Smart Grids

Advanced weather event simulator and situational 

awareness

Geospatial and temporal modelling of 

historical and random extreme weather 

events

GIS modelling of energy, transportation and 

communication systems

Trade-offs between profit maximization and 

risk mitigation

Graphical user interface to enhance usability 

and minimal technical knowledge 

prerequisites 

Optimal coordination of low-carbon, flexible mobile 

energy resources

Decision-making platform on resilience-driven 

investment portfolios according to user preferences

User-friendliness and ease of deployment



CIPROS: An all-in-one resilience planning software!

Geographic

projection

and

modeling

of power

grids.

Optimal dispatch

and pre-positioning 

of mobile energy

resources.

Advanced event simulator and situational awareness.

Customized optimal investment portfolios.

12.5 MIL 25 MIL 50 MIL 75 MIL 100 MIL



R. Moreno et al., "From Reliability to Resilience: Planning the Grid Against the Extremes," IEEE 

Power and Energy Magazine, vol. 18, no. 4, pp. 41-53, July-Aug. 2020

Resilience-Driven Investment Planning and Decision-Making: Application to 
Chilean Transmission System - Earthquakes



Rank Enhancement EENS [MWh] Rank Enhancement CEENS [GWh]

1 L: HVDC link 348 1 L: HVDC link 38

2 L: Laberinto - Cumbre 392 2 Ss: C. Navia 43

3 L: Ciruelos - Pichirropulli 523 3 Ss: A. Jahuel 43

4 L: Cautin - Charrua 580 4 Ss: Charrua 44

5 L: Ciruelos - Cautin 617 5 Ss: Crucero 45

6 Ss: Crucero 696 6 L: Laberinto - Cumbre 46

7 Ss: C. Navia 696 7 L: Ciruelos - Cautin 46

8 Ss: A. Jahuel 696 8 L: Cautin - Charrua 46

9 Ss: Charrua 696 9 L: Ciruelos - Pichirropulli 46

10 Base case 696 10 Base case 46

Reliability Resilience

2018 Newton Prize!

Optimal resilience portfolio solutions for resilience enhancement for 
different budgets



40Moreno, R., Trakas, D. N., Jamieson, M., Panteli, M., Mancarella, P., Strbac, G., ... & Hatziargyriou, N. (2022). Microgrids Against Wildfires: Distributed Energy
Resources Enhance System Resilience. IEEE Power and Energy Magazine, 20(1), 78-89.

Example on wildfire in Chile



R. Moreno, D. N. Trakas, M. Jamieson, M. Panteli, P. Mancarella, G. Strbac, C. Marnay, and N. Hatziargyriou, “Microgrids against Wildfires: 
Distributed Energy Resources Enhancing System Resilience”, IEEE Power and Energy Magazine, 2022 January/February issue

Resilience from Distributed Generation: Case of Wildfires



42

N-1

Moreno, R., Trakas, D. N., Jamieson, M., Panteli, M., Mancarella, P., Strbac, G., ... & Hatziargyriou, N. (2022). Microgrids Against Wildfires: Distributed Energy
Resources Enhance System Resilience. IEEE Power and Energy Magazine, 20(1), 78-89.

Illustrative example – Results



MERS-DIP: Mobile Energy Resource Scheduling and Dispatch 
Incorporated in Optimal Power Flow



Load Shed without MERs

Load Shed with MERs



Reliability-Centric 

Analysis: An N-1 

contingency study 

for LIHP was 

performed

Resilience-

Centric Analysis: 

A study of HILP 

events was 

performed by 

simulating 124 

random wind 

storms 



M. Noebels, R. Preece, and M. Panteli, “A Machine Learning Approach for Real-time 

Selection of Preventive Actions Improving Power Network Resilience”, Early Access, 
IET Generation, Transmission and Distribution, October 2021

Machine-Learning Driven Operational Decision-Making Under Uncertainty



Location of SARES villages

Sarawak Alternative Rural Electrification 

Scheme (SARES)

Total costs comparison between on-grid 

electrification and SARES 

C. K. Gan, S. E. Chong, M. Panteli, and P. Mancarella, “Techno-Economic Analysis of On-Grid Transition: A Case Study of Remote Villages in 

Sarawak”, 2021 IEEE PES ISGT Conference, December 2021

Resilient Rural Electrification: Case Study of Borneo Island, Malaysia



P[event] 25y
15%

0.25%

Landslides

P[event] 25y
Flooded

Not flooded

Flooding

𝑹𝒊𝒔𝒌 = 𝑷 𝒆𝒗𝒆𝒏𝒕 ∙ 𝑪𝒐𝒏𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆
Consequence →
Likelihood ↓

Extremely

high

Very high

Probable (>10%) High Moderate

Likely (> 1%) Moderate Moderate

Unlikely (< 1%) Low Low

Scenarios:

1. Access – following existing roads

2. Avoiding areas with moderate/high risk of landslides

3. Avoiding areas with moderate/high risk of flooding

Resilient Rural Electrification: Case Study of Borneo Island, Malaysia



Case Study: Oahu, Hawaii

Cyber-Physical Risk Assessment of Power Systems



Cyber-Physical Risk Assessment of Power Systems

Scenarios:

- All systems decoupled, no 

mobile energy resources (MERs)

- Power-comms coupled, no 

MERs

- Power-Comms coupled, with 

MERs

- Power-Comms-Transport 

coupled, with MERs

The more interdependencies we 

consider, the higher the risk of 

cascading impacts and power 

disruptions



Jiawei Wang, Pierre Pinson, Spyros Chatzivasileiadis, Mathaios Panteli, Goran Strbac, and Vladimir Terzija, “On Machine Learning-Based Techniques for Future Sustainable and Resilient 

Energy Systems”, IEEE Transactions on Sustainable Energy

Multi-Energy Resilience



• Organizational resilience: refers to the underlying mechanisms and strategies keeping the infrastructure

together, is a fundamental step towards achieving the three essential capabilities of a resilient system,

namely absorptive, adaptive and restorative capacities.

• Essential in having key staff available, 

and in swiftly mobilising measures to 

support, protect and empower this staff 

to sustain rapid response and recovery 

and limit exposure to the virus. 

• Such provision is imperative to ensure 

the smooth, safe and secure execution 

of operations, maintenance and 

construction activities to ensure 

electricity provision.

Organizational Resilience



S. Skarvelis-Kazakos, M. Van Harte, M. Panteli, E. Ciapessoni, D. Cirio, A. Pitto, R. Moreno, C. Kumar, C. Mak, I. Dobson, C. Challen, M. Papic, C. Rieger, “Resilience of electric utilities 
during the COVID-19 pandemic in the framework of the CIGRE definition of Power System Resilience”, International Journal of Electrical Power & Energy Systems, Volume 136, 2022

Organizational Structure and Interlinkages



bridgeUkraine: Supporting Ukraine’s Post War Recovery

https://www.bridgeukraine.org/

https://www.bridgeukraine.org/


Open-source tools coming soon!

RESILIENT – Realistic Event Simulator for International Location-

Independent Energy Network Testing

CIPROS – Capital Investment Planning for Resilience Optimization 

of Smart Grids

MERS-DIP – Mobile Energy Resource Scheduling and Dispatch 

Incorporated in Optimal Power Flow

Stay tuned! ☺



• Reliability, Resilience and Defense technology for the grid (R2D2)

• Duration: 2022-2025

• Coordinator: ETRA INVESTIGACION Y DESARROLLO SA (Spain)

• HVDC-based grid architectures for reliable and resilient WIdeSprEad hybrid AC/DC 
transmission systems (HVDC-WISE)

• Duration: 2022-2026

• Coordinator: SuperGrid Institute, France

• Climate-aware Resilience for Sustainable Critical and interdependent Infrastructure 
Systems enhanced by emerging Digital Technologies (ReCharged)

• Duration: 2023-2026

• Coordinator: Grid Engineers, Greece

New Horizon Europe Projects

Stay tuned! ☺



• Resilient Electricity Networks for Great Britain (RESNET), Engineering and Physical Sciences 
Research Council (EPSRC), EP/I035781/1

• Disaster management and resilience in electric power systems, EPSRC UK – Conicyt Chile, 
EP/N034899/1

• TERSE: Techno-Economic framework for Resilient and Sustainable Electrification, EPSRC, 
EP/R030294/1

• Resilient Planning of Low Carbon Power Systems, Newton Fund (2018 Newton Prize)

• Market Enabling Interface to Unlock Flexibility Solutions for Cost-effective Management of 
Smarter Distribution Grids (EUniversal), H2020, EC, Grant agreement ID: 864334

• Forward Resilience Measures, ENA, NIA, NIA_NGT0049

Αcknowledgments



• J. Wang, P. Pinson, S. Chatzivasileiadis, M. Panteli, G. Strbac and V. Terzija, "On Machine Learning-Based Techniques for Future Sustainable 

and Resilient Energy Systems," in IEEE Transactions on Sustainable Energy, 2022, doi: 10.1109/TSTE.2022.3194728.

• D. Alvarado, R. Moreno, A. Street, M. Panteli, P. Mancarella and G. Strbac, "Co-Optimizing Substation Hardening and Transmission Expansion 

Against Earthquakes: A Decision-Dependent Probability Approach," Early Access, IEEE Transactions on Power Systems, 2022

• R. Moreno, D. N. Trakas, M. Jamieson, M. Panteli, P. Mancarella, G. Strbac, C. Marnay, and N. Hatziargyriou, “Microgrids against Wildfires: 
Distributed Energy Resources Enhancing System Resilience”, IEEE Power and Energy Magazine, 2022 January/February issue

• S. Skarvelis-Kazakos, M. Van Harte, M. Panteli, E. Ciapessoni, D. Cirio, A. Pitto, R. Moreno, C. Kumar, C. Mak, I. Dobson, C. Challen, M. 

Papic, C. Rieger, “Resilience of electric utilities during the COVID-19 pandemic in the framework of the CIGRE definition of Power System 

Resilience”, International Journal of Electrical Power & Energy Systems, Volume 136, 2022
• M. Noebels, J. Quiros-Tortos, and M. Panteli, “Decision-Making under Uncertainty on Preventive Actions Boosting Power Grid Resilience”, Early 

Access, IEEE Systems Journal, October 2021

• M. Noebels, R. Preece, and M. Panteli, “A Machine Learning Approach for Real-time Selection of Preventive Actions Improving Power Network 

Resilience”, Early Access, IET Generation, Transmission and Distribution, October 2021
• M. Noebels, I. Dobson and M. Panteli, "Observed Acceleration of Cascading Outages," IEEE Transactions on Power Systems, vol. 36, no. 4,

pp. 3821-3824, July 2021

• M. Noebels, R. Preece and M. Panteli, "AC Cascading Failure Model for Resilience Analysis in Power Networks," in IEEE Systems Journal, 

Early Access, December 2020

• R. Moreno et al., "From Reliability to Resilience: Planning the Grid Against the Extremes," IEEE Power and Energy Magazine, vol. 18, no. 4, pp. 

41-53, July-Aug. 2020

• S. Espinoza, A. Poulos, H. Rudnick, J. C. de la Llera, M. Panteli and P. Mancarella, "Risk and Resilience Assessment With Component 

Criticality Ranking of Electric Power Systems Subject to Earthquakes," IEEE Systems Journal, vol. 14, no. 2, pp. 2837-2848, June 2020

• Tomas Lagos, Rodrigo Moreno, Alejandro Navarro, Mathaios Panteli, Rafael Sacaan, Fernando Ordonez, Hugh Rudnick, and Pierluigi 

Mancarella, “Identifying Optimal Portfolios of Resilient Network Investments Against Natural Hazards, With Applications to Earthquakes”, IEEE 

Transactions on Power Systems, Early Access, Oct. 2019 

• Y. Zhou, M. Panteli, B. Wang, and P. Mancarella, “Quantifying the System-Level Resilience of Thermal Power Generation to Extreme

Temperatures and Water Scarcity”, Early Access, IEEE Systems Journal, Sept.2019 

Further Reading



• Y. Zhou, M. Panteli, R. Moreno and P. Mancarella, “System-Level Assessment of Reliability and Resilience Provision from Microgrids”, Applied

Energy, Vol. 230, November 2018

• M. Panteli, D.N. Trakas, P. Mancarella, and N.D. Hatziargyriou, “Boosting the Power Grid Resilience to Extreme Weather Events Using

Defensive Islanding”, IEEE Transactions on Smart Grid, Special issue on “Power Grid Resilience”, vol. 7, no. 6, pp. 2913-2922, March 2016

• M. Panteli and P. Mancarella, “Influence of Extreme Weather and Climate Change on the Resilience of Power Systems: Impacts and Possible

Mitigation Strategies”, Electric Power Systems Research, vol. 127, pp. 259-270, October 2015

• J. Quirós-Tortós, M. Panteli, P. Wall and V. Terzija, “Sectionalizing Methodology for Parallel System Restoration Based on Graph Theory,” IET

Generation, Transmission & Distribution, vol. 9, no. 1, pp. 1216-1225, August 2015

• M. Panteli and P. Mancarella, “The Grid: Stronger, Bigger, Smarter? Presenting a Conceptual Framework of Power System Resilience”, IEEE

Power and Energy Magazine, vol. 13, no. 3, pp. 58-66, 2015 May/June issue

• Y. Dai, M. Panteli, and R. Preece, “Risk Assessment of Cascading Failures in Power Systems with Increasing Wind Penetration”, accepted for 

presentation in 2022 Power Systems Computation Conference (PSCC), June 2022

• C. K. Gan, S. E. Chong, M. Panteli, and P. Mancarella, “Techno-Economic Analysis of On-Grid Transition: A Case Study of Remote Villages in 

Sarawak”, 2021 IEEE PES ISGT Conference, December 2021
• M. Noebels, and M. Panteli, “A Probabilistic and Cost-based Decision Strategy for Power Grid Resilience using Ensemble Forecasting”, 2021 

IEEE PES PowerTech Conference, June 2021

• Y. Dai, M. Panteli, and R. Preece, “Python Scripting for DIgSILENT PowerFactory: Enhancing Dynamic Modelling of Cascading Failures”, 2021 
IEEE PES PowerTech Conference, June 2021

• F Faghihi, P Henneaux, PE Labeau, and M Panteli, “A Probabilistic Approach to Dynamic Resilience Assessment of Power Systems”, 
Proceedings of the 30th European Safety and Reliability Conference (ESREL2020), November 2020

Further Reading



Thank you for your attention!

We can prevent the hazard from becoming a disaster!

panteli.mathaios@ucy.ac.cy
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