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Presenter Notes
Presentation Notes
At GE Vernova we play a crucial part in providing the world with electrical energy that helps populations and societies thrive and evolve. 
Electricity demand is outpacing primary energy needs at 4.3% CAGR vs. 2.2% CAGR for the latter.
The energy transition is well underway with renewables making up more than 90% of all new generation being currently installed.
Energy security has now become a primary driver to shape country/regional energy policies in the current geo-political context. 
Competitiveness of national and regional energy systems, including the electrical systems, are under scrutiny as renewable integration needs and evolved grid infrastructure backed by policy to take on new technologies and mode of operations.
While total system costs are being questioned, striking a balance between energy transition, energy security and affordability can vary depending on regions and the state of current geo-politics.

Energy autonomy, securing supply chains, and having an affordable energy system (electricity prices) are fundamental to achieving net zero in today’s world.





New mega-trends are challenging the power grids resiliency
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DECARBONIZ
ATION 

VARIABILITY

• Higher variability of load 
and generation

• Distributed-Energy 
Resources with 
bidirectional energy flows

ELECTRIFICAT
ION DENSITY

• Exponential growth of grid 
assets 

• Increased technical failures 
with growing grid 
complexity

• Human factor / mistake

DISRUPTION
VELOCITY

• Increase in Nature 
extreme disruptions (severe 
weather, natural disasters, geomagnetic 
storms, wildlife)

• Ramp-up of armed and 
hybrid conflicts (terrorism, 
sabotage,  cybersecurity threats)
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Presenter Notes
Presentation Notes
AI capabilities can help solve the electrification volume, decarbonization variability, and disruption velocity that the modern grid experiences. 

ELECTRIFICATION VOLUME
Problem: Today’s control rooms cannot keep up with a dynamic and complex grid.�The energy transition complicates control room management of real-time grid reliability and resiliency. The aging operator workforce also creates challenges with knowledge retention and hiring new talent. Traditional control systems require significant human oversight, compromising the ability to respond to severe weather, renewables/DER complexities, and cyber threats.
AI can help: AI can help the control room evolve from reactive to proactive operations. AI can enable prescriptive, automated control rooms with robust situational intelligence, enabling informed decisions through exception-based control capabilities. This reduces manual workloads and enhances efficiency.
AI capabilities: Virtual operator, alarm analysis, contingency analysis

Problem: Growing volume and variety of grid assets are very difficult to manage.
The total number of assets comprising the modern distribution grid grows exponentially every year as millions of DERs and low-cost smart sensors are added to distribution networks. Additionally, many of these devices such as DERs, EVs, and heat pumps are behind the meter – at the grid edge. Managing such a high volume of assets with traditional manual processes will not be feasible.
AI can help: AI can help orchestrate grid assets intelligently with automation capabilities and semi-autonomous grid operation.

DECARBONIZATION VARIABILITY
Problem: Higher variability in load and generation makes it difficult to balance the grid.
Unpredictable loads, much higher peaks, intermittent renewables with lower inertia, and distributed generation, batteries on the grid, and overall greater loads make balancing the grid difficult.
AI can help: AI can introduce new flexibility in the grid to match complex loads and generation patterns and balance a more dynamic grid.
AI capabilities: Renewables and load forecasting, inertia metering and forecasting

DISRUPTION VELOCITY
Problem: Increasing velocity of disruptions are impacting grid resilience.
Weather-related disruptions such as wildfires, storms, and extreme temperatures; and an expanding array of cybersecurity threats are increasing in frequency and impact every year. Just reacting to these disruptions is not sufficient anymore.
AI can help: AI can enable proactive and reactive protection against disruptive events by helping mitigating risks before disruptions happen, not just when or after they happen.
AI capabilities: Alarm analysis, contingency analysis, inertia metering and forecasting
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Interco. enhances electricity security at macro-level 
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Benefits from higher interconnection:
1. More efficient use of resources
Surplus of one region benefiting to shortage of another

2. Redundancy in case of crisis
Reduce widespread blackouts + restoration capacity

3.  Diversity of supply
Reduce dependency on a single source of energy

4. Balancing variability of renewables
Regional weather (solar/wind) fluctuations smooth out 

• Reduces systemic risk of widespread blackouts, while 
optimizing energy usage/cost

• Proven positive correlations between  interconnection 
and network reliability 

Better to have MESHED grids rather than MESSY grids

Back-to-Back HVDC systems and future Mufti-Terminals HVDC
shape the future of European interconnected SuperGrid

Highly interconnected (>40%) Isolated, marginally interco.
20 min / annum of system average 

duration interruption
273 min / annum of system 

average duration interruption
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Decentralization brings some advantages at micro-level

Benefits from decentralized power grids:
1. Lower vulnerability against threats
Less single-point failures affecting larger number of end-users

2. Local resilience
Microgrids can island during power grid failures

3.  Better flexibility
Local generation/storage can respond / restore faster

4. Faster energy access
Remote regions cannot rely only on fragile transmission lines

• Increased resiliency due to reduced 
dependence on the wider network  

• More manageable integration of renewables at 
smaller scale

• Allow faster and flexible recovery

…but it has it’s set of challenges:
• Need for quick islanding solutions
• Intermittency of renewables
• Economics of building and operating such systems

GEV Zonal autonomous controls (ZAC) contribute to  manage decentralized energy resources  
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Network Availability = Reliability x Maintainability requires both 
approaches … but also some complementary levers

The strongest resilience comes from combining: 
a well-meshed backbone for balancing 

+ some degree of decentralized resources for 
local autonomy.

Best of both approaches ….
• Interconnections correlates with better grid stability … 

reliability offering macro-resilience
       

• Decentralization correlates with better grid flexibility 
… maintainability for micro-resilience

… with some additional energy security levers
 Grid upgrades and intelligent infrastructures
 Grid hardening and physical resilience
 Grid Stability and Energy Storage solutions
   Advanced Cybersecurity
 Secured and robust supply chains    
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