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3 years at the Scottish Government
- Energy Strategy
- Vision for Scotland’s Gas and Electricity Networks
- Black Start and Sustainable Security of Supply
- EV and Heat electrification

10 years at the University of Strathclyde

- Network innovation projects including NINES (Shetland)
ARC (SE Scotland), Security of Supply (Scotland and GB)

- PhD and research work foused in integration of
distributed generation, DSO operation, energy storage,
flexibility

- Member of the first cohort of the wind CDT students,
involved in the inaugural Future Wind.

5 years as a high school physics teacher
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There is a global climate emergency!

The Scottish Parliament has passed a

our Climate Change Act to set a Net-
zero target for 2045
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That is just 298 months from today!
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Scottish Government and the Energy System

“by 2040 our homes
and buildings are
warmer, greener and
more efficient”

Ambition - Opportunity - Place
Scotiand’s Third National Planning Frame'
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“phase out the need for new
petrol and diesel cars and vans by 2032”
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How do we plan and deliver a
distinctly Scottish energy
system within a system where

large parts of organised on a
GB or UK basis?

The CCC

UK Government
National Grid ESO
Ofgem

National Grid Gas
>
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The Climate Change Act and The Energy Strategy

Scottish 2019 Climate Change

Act Figure 1: Pathway to 2032
The Scottish Ministers must e
ensure that the net Scottish . A WHOLE SYSTEM
emissions account for the net-zero 3
emissions target year is ... 2045. . —d~
The Scottish Ministers must ensure TTTT TTTTTTTTTT < ﬁ
that the net Scottish emissions
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account for the year— RS AN INCLUSIVE

q ENERGY TRANSITHON
e (a) 2020 is at least 56% lower than . our 2050 vision for energy in scotiand:

the baseline,

OUR VISION

A FLOURISHING, COMPETITIVE

e (b) 2030 is at least 75% lower than g LOCAL AND NATIONAL ENERGY

the baseline, and SECTOR, DELIVERING SECURE,

AFFORDABLE, CLEAN ENERGY

FOR SCOTLAND'S HOUSEHOLDS, A SMARTER
* (c) 2040 is at least 90% lower than COMMUNITIES AND BUSINESSES. LOCAL ENERGY MODHL
the baseline.
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What is the role of wind and marine in delivering net zero?

Decarbonise the Support
operability and decarbonisation of
security of the the wider energy

electricity system system

Decarbonise the
supply of electricity
energy

~20%" ~5%"

*My personal estimates of progress to date
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Decarbonising electrical energy (Scotland)
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Decarbonising electrical energy (Scotland)

1.391 MW

2001 1,404 MW

1,538 MW
| 1,676 MW
| 1,802 MW
| 2151 Mw 2018 I. 11,036 MW
| 2,378 MW
2,651 MW 0 2k 4k 6k 8k 10k 12k
3,353 MW
3,799 MW
2010 4,369 MW
2011 4,869 MW
5,816 MW
|| 6,700 MW
I 7,340 MW
Jj 7788 Mw Onshore Wind  Solar PV Bioenergy
JJ 8837 mw Offshore Wind

J o995 mw Hydro
|I 11,036 MW
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Decarbonising electrical energy (Scotland)
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Decarbonising electrical energy (GB)

Imports to Scotland Exports from Scotland

Scotland imported 0.3 TWh
O from England and Wales

i

Scotland exported power to England 92% of the time

The maximum export was 2.8

GW
O The maximum import was 1.5 GW
A total of 8.8 TWh was exported to England
N and Wales
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Imports to Scotland Exports from Scotland

Scotland exported power to England 88% of the time
Scotland imported 0.5 TWh

from England and Wales

The maximum export was 4.4
GW
The maximum import was 2.0

o A total of 13.0 TWh was exported to

England and Wales
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Decarbonising eIectricity operability and security of supply

ngh Frequency response

Enhanced Primary Secondary c :
Frequency Frequency Frequency Fast STOR apacity

Reserve Market
Response Response Response

Ancillary services for the new world

Voltage
Fault Support

Current (Dynamic and
static)

Supporting a
low inertia
system

Integration with energy storage,

Black start development
VSM Flywheels’ synchronous o P ’
compensators? Distributed re-start
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Decarbonising the wider energy system

2050 “community renewables”
2014 UK Energy Demand 2017 UK Energy Demand Energy Demand

Today the electricity system is less than a fifth of the energy system, and the energy system is
growing. In 2050, the electricity system could be more than 60% of an energy system that is
less than half the size
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Decarbonising the wider energy system

Electricity system

Electricity
Generation

Electricity
Transmission

Electricity
Distribution

Electricity
Demand

Gas system

Gas Production /
import

Gas Transmission

Gas Distribution

The majority of
heat demand

Traditional Model

Petroleum system

Oil production /
import

Oil Refining /
Processing

Road / Rail
Distribution

Specialist
industry Transport
Demand
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Decarbonising the wider energy system

An electricity system A gas system An oil system

Biomass

Electricity Gas Production / Low carbon o]} p.roduction /

Generation import hydrogen import

Electricity Oil Refining /
I Gas Transmission

Transmission Processing

Electricity > - e Dbt F Road / Rail
. . . . as bistripution Distribution
Increasing ISTri
distributed DIStrIbUtlon -
generation °

Off gas

gdrld hea(\jt Specialist Trans.
Sl industry

R por
, Demand

Electricity
Demand

Bad The majority of

heat demand

Local heat I
networks
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Decarbonising the wider energy system
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Ambition - Opportunity - Place
Sootiands Thira Nations! Flanning Framework

i A world-first for green hydrogen i

Offshore Green electricity Safely Zero carbon
wind produces hydrogen stored heating for homes

440

Transported
e~ through network
How do we link wind and marine to How do we use other system How do we plan our economy and
other energy vectors? elements to make the best use of society around renewable resources
wind and marine for the energy like wind and marine?
system?
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https://www.gov.scot/publications/vision-scotlands-electricity-gas-networks-2030/

https://www?2.gov.scot/Topics/Statistics/Browse/Business/Energy

A vision for Scotland’s
electricity and gas networks

A vision for Scotland’s
electricity and gas networks

DETAIL
2019 - 2030

SUMMARY
2019 - 2030
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