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Two -thirds of Iberdrola investments between 2025

East-West

-2028 are in Networks < Bigrai ¢ Iberdrola

Gross investments for the 2025-2028 period amount to around EUR 58bn, with approximately EUR 8bn
contributed by partners.
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Digital innovation across power grids

planning & operation
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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 <P Bignai ¢ lberarola

How does it work today?
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Al for Data Processing &
Network Planning



It starts with the  data .... &) bt €l berdrola

Grid -models

» Grid-models are prone to
inconsistencies and errors.

Data -driven algorithms are developed to streamline the models

= validation process
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Time -series Data

* Regulations requesting
more granular simulations.

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

* High-resolution time -series
dataisneeded. @~

’ Often SUfferIng from qUallty Temp°’arY‘EveNtSLong-term Circuitchang‘é;w
issues (both generation and
demand sides).

Dateflime

Q: What are the boundaries of data quality improvement? 5




.... to running complex simulations .... (1/2) &) bignal €4 Iberdrola

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

» Comprehensive area study — detect present/ future issues

» Hosting Capacity maps

> New interconnections

 Execution bottleneck: How to accelerate these simulations?

» Parallel-processing

» Software optimization

» Al-driven load flow analysis

Planning speed is constrained by how fast
simulations and studies can be performed

PowerFactory 6



.... fo running complex simulations

... (2/2)
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PNI (PSCAD Tool)

HPC Cluster

8-Core Processor

Cores

Unused Simulation Set 1

&-Core Processor
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:[=m]: 128 cores (2.45GHz)
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4x NVIDIA HGX A100
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Case study: Grid -connected wind -farm detailed simulation
(+100 turbines) + export cables + grid model
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02:52:48
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01:55:12

01:26:24

00:57:36

Execution time (hh:mm:ss)

00:28:48

00:00:00

Replicated successfully on a medium

03:10:25

00:37:30
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00:18:01 00:12:40

m nz2

Number of used CPU core(s)

Simulation time: 5 sec Time-step 3 us

Q: What about hybrid and cloud

-sized network with ~10 acceleration factor.

-based infrastructure?



.... and developing intelligent algorithms
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Algorithmic Example: Network Investment
Planning

« Automatically navigates through complex
problems and propose solutions.

« Designed to comply with techno

-economic
constraints (least -cost). @

B

Base Network

Improved Network

vm_pu = 0.984
p_mw =20.4
g_mvar = 35

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

* Accelerated by parallel simulations

Q: What are the prospects of agentic Al?
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vm_pu = 1.00
p_mw = 204
q_mvar = 50

vm_pu =1
p_mw =-157.25
a mvar = -74.85

3
CS: None
Do Nothing

-~ NPV: 128,116,606.0

CS: 133.610

Capacitor at 6
NPV: 21,950,149.0
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Resilience by Design: Building  The Grid of Tomorrow  with Intelligence <D Bigwai € Ioercrola

Techno -economic
constraints

Regulations
* Violation limits
* Budget limits
e ...efc

Pre- Post -
Data Input : Simulation Engine :
P processing 9 Processing
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* Generation » Validation + PSSE + Quality of Service
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Beyond the Grid: Data -Driven Applications for

Asset Optimization

<) Bigal (@4 Iberdrola

« 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 Al and data-driven
solutions across different utility sector pipelines.

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