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April 2022 “Energy Security Strategy”
Massive increase in low carbon electricity supply 

• Reduce dependency on fossil fuels

• Short term: reduce vulnerability to global gas markets

• Medium to long term: leave (almost all?) fossil fuels in the ground

• However, little to say on 

• energy efficiency

• the residual demand curve challenge

• To me, 3 things are important:

• being as efficient as possible in our use of energy.

• being able to make full use of low carbon electricity when it’s available.

• still meeting demand when it’s not windy (and when it’s too windy)

all at least cost

Nuclear Offshore wind Onshore wind Solar Total

Capacity (GW) 25 50 30 70

Target date 2050 2030 Not promised 2035

Capacity factor 90% 55% 30% 12%

Annual energy if 

fully utilised (TWh)

198 241 79 73 590
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Stuff happens
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https://inews.co.uk/news/more-than-19000-homes-still-without-

power-six-days-after-storm-arwen-1331091
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Times of paucity, times of plenty:

the residual demand curve challenge

GB Installed Wind & Solar Capacity (GW)

2020 2030 ST 2040 ST

Solar-PV 13.0 25.4 43.0 

Wind: offshore 10.5 38.4 68.2 

Wind: onshore 12.7 23.4 29.0 

TOTAL 36.2 87.2 140.2

Peak residual 

demand 58.7 49.2 53.9

Min. residual 

demand 0.86 -34.4 -69.9

* in each hour residual demand = total demand – (wind + solar + run of river hydro)

– Modelling at University of Strathclyde by Callum 

MacIver using ENTSO-E 2018 & 2020 TYNDP 

demand time series (2020 Best Estimate, 2030 

Global Ambition, 2040 Global Ambition)

– Wind and solar output based on renewables ninja 

2007 combined fleet time series scaled to FES 

2021 System Transformation capacity scenarios

– Run of river Hydro modelled from historic trends

2030 with ~62 GW total wind capacity:

26 TWh of ‘surplus’ variable renewable energy

How to meet peak residual demand

at least cost?

How to minimise 

total cost of curtailment?

2040 with ~97 GW total wind capacity:

108 TWh of ‘surplus’ variable renewable 

energy



Complexities and operability

August 9th, 2019 August 24th, 2021

NG ESO Technical Report
on the August 9 incident, 

Appendix D, Sept. 6, 2019
Julian Leslie, “Managing Declining Inertia and

Short Circuit Levels”, G-PST/ESIG Webinar 

Series: Managing Grid Stability in a High IBR 

Network, January 2022



This session

• What will be the place of electricity in the future energy system and where will the 

electrical energy come from?

• Will we have the right mix of generation, storage, flexible demand and 

interconnectors?

• Will the system be operable in a stable manner? 

• Will supplies to end users be sufficiently resilient? 

Panellists:

• Dr. David Joffe, Head of Carbon Budgets, Climate Change Committee

• Shurooque Baloch, Operability Product Manager, National Grid ESO

• Scott Mathieson, Network Planning & Regulation Director, SP Energy Networks


