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Two -thirds of Iberdrola investments between 2025 -2028 are in Networks
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Digital innovation across power grids planning & operation

The Question: Enabling the net-zero grid through digital innovation

Why? Several challenges distributed across grid planning, integration and operation

Our Approach: Ai-Driven solutions, user oriented, cross-functional 
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Planning the power grid: Challenges & Opportunities

AI for Data Processing & 
Network Planning

Dynamic & Automated 
Decisions 

System -level Approach

What needs to be done?

How does it work today?
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It starts with the data ….

• Grid-models are prone to 
inconsistencies and errors.

• This can start from the GIS 
data source.

• Without accurate grid 
models, planning suffer 
from inaccuracies, or even 
worse, inability to run.

Grid -models

Data -driven algorithms are developed to streamline the models 
validation process

Time -series Data

• Regulations requesting 
more granular simulations.

• High-resolution time -series 
data is needed.

• Often suffering from quality 
issues (both generation and 
demand sides).

ML models are used to detect and classify anomalies, and 
improve data quality

Q: What are the boundaries of data quality improvement?
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…. to running complex simulations …. (1/2)

PSS-E

CYME

PowerFactory

• Network planning involves running countless simulations to 
cover various area, such as:

 Compre he ns ive  a re a  s tudy – de te c t  p re se nt/ future  is sue s

 Hosting  Capac ity maps

 Ne w inte rconne c tions

• Execution bottleneck: How to  acce le ra te  the se  s imula tions?

 Para lle l-p roce ss ing

 Software  op timiza tion

 AI-driven load  flow ana lys is

Planning speed is constrained by how fast
simulations and studies can be performed
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…. to running complex simulations …. (2/2)
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128 cores (2.45GHz)

1024 GB (RDIMM)

19.2 TB (SSD vSAS )

4x NVIDIA HGX A100
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Case study: Grid -connected wind -farm detailed simulation 
(+100 turbines) + export cables + grid model

Simulation time: 5 sec Time-step 3 us

Replicated successfully on a medium -sized network with ~10 acceleration factor.

Q: What about hybrid and cloud -based infrastructure?
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…. and developing intelligent algorithms

Algorithmic Example: Network Investment 
Planning

• Automatically navigates through complex 
problems and propose solutions.

• Designed to comply with techno -economic 
constraints (least -cost).

• Should consider forecasts and new 
connections for multi -year analysis.

• Accelerated by parallel simulations .

Q: What are the prospects of agentic AI?

Search 
Propagation

Network 
impact
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Resilience by Design: Building The Grid of Tomorrow with Intelligence

Simulation EngineData Input Post -
Processing Output

Techno -economic 
constraints 

• Demand
• Generation
• GIS
• Models

Pre-
processing

• Cleaning
• Validation
• Labelling
• Filling

Power Analysis
• PSS-E
• CYME
• PSCAD
• …

Regulations
• Violation limits
• Budget limits
• … etc

• Optimal Investment
• Quality of Service 
• Regulation Compliance 
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Beyond the Grid: Data -Driven Applications for Asset Optimization

• Data-driven applications can be extended to grid-connected 
assets through analogous pipelines to planning.

• High-quality data availability from the required sources.

• Once data is established, various vertical applications can be 
built (e.g., intelligent monitoring algorithms).

• This underscores the prospective impact of AI and data-driven 
solutions across different utility sector pipelines.

Key takeaway: It all starts with data (and its infrastructure)
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