SCOTTISHPOWER
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Better future, quicker



ScottishPower today

100% 1st integrated energy company generating

Part of the Iberdrola group,

£6 billion 2000 MW 5600
Over employees,
In the UK between of wind capacity supporting over
2018 and 2022
oM 3.5M
electricity and gas retalil Networks: points of supply
customers spread all over the UK and of power lines
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ScottishPower today

We've left carbon
generation behind for a
renewable future powered
by cheaper green energy.

Our focus Is on wind
energy, smart grids and
driving the change to a
cleaner, electric future.
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Offshore Wind: SPR Overview

 Currently operating WoDS and EA1
 Working at availability over 97%

« Over 1,200 turbines in operation
 Operating UK’s largest onshore windfarm
 Whitelee 539 MW based near Glasgow

« Cheapest form of renewable energy

« 1GW pipeline of projects to 2025

Continuing to explore opportunities for
iInvestment in new offshore wind globally
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Background

e R omtons BEIS Offshore Wind Sector Deal 2019
Sl 30GW Offshore Capacity by 2030
g CCC’s Net Zero Report

/5GW Offshore Capacity by 2050

nationalgrid -

Zero carbon operation of Great

Britain’s electricity system by
New Services 2025

100% Zero Carbon Operation | \ l

New Systems
New Products
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Beyond Good Intentions

[ O Hybridisation
Power Available O

New Algorithms T

O Technology
Enhancement

New Markets O——

— Tackling Inertia
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Key Enablers

Headroom BOA starts ***: T €— BOA ends
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MW Meter
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Prevent Sub-Sync Osc. /

Prevent Voltage Collapse
SG Compitable

Sync Torque/Power
(Voltage Stability/Ref)
Hi Freq Stability

Post Fault Over Volts
Harm & Imbal

RMS Modellingg

VSM
Grid forming

GC100

Solution [Estimated Cost| 2

New Algorithms
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e Has the potential to
contribute but relies
on the above Solutions|

Timescale
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Key Enablers

Storage
Hydrogen
Synch Condenser
Super Capacitors

Hybridisation

4mk1§; On Shore
L ™ Frequency
- response
- Inertia
e L Restoration

+ Converter
33/66kV
O
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Recent VSM Trials

o — Storage Dersalloch Windfarm 69MW
o b\ Solar Inertial response provided

s Converters within 50ms
Super Capacitors
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“As for the future, your task is not to
foresee, but to enable it”

Antoine de Saint Exupéry

SPR - PPA SPR — New SPEN — Network SPEN - Project Retail - EV’s SPR — Offshore
Tech Delivery of the Future Charge
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Contact us

@ @SPRenewables @Ragusilva

@ Ricardo.dasilva@scottishpower.com

® https://www.linkedin.com/in/ricardodasilvaalvarez



