


Agenda

Welcome and housekeeping 11:05 - 11:10
Zero carbon 2025 & decarbonisation 11:10 - 11:15
2025 11:15-11:30
2035 11:30 — 11:50
Q&A 11:50 — 12:20

What's next 12:20 - 12:30
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Zero carbon operability

Key Events in 2023

Highest ZCO%

e 91% 100%
Lowest Fossil Fuel MW

« 1500MW g 90%
Lowest Carbon Intensity £

« 279CO,/kWh g 5%
Highest wind output E

.+ 21.8GW g™

E 50%

What would ZC0% have

lllustration of impact of ESO initiatives on ZCO%

been without our existing

initiatives?

Without
Loss of
Mains

Without
Dynamic
Containment

Without
Stability
Phase 1

Actual
ZC0%

Estimated ZC0% with

our future initiatives

Key event With NGET
reactors
{economics)

WO7-Jan MW24-Mar ®18-Sep

With Stability
Phase 3

With
FRCR
2023

With
FRCR
2024-25

ESO



Zero carbon operability

Likelihood Percentage of hours in 2025 where Zero Carbon Operation could
« Market provided generation mix be possible

« 27/GW demand

* Average periods, not extremes

* Increases as more zero carbon
generation connects

* Increases as our projects deliver

20%

18%

16%

14%

Percentage of hours during quarter in 2025

T
Apr-Jun Jul-Sep
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Decarbonisation

Less dispatchable More asynchronous £ ;5 z A

i
generation generation m

e
|
- ]

g
A

More variable and
unpredictable demand

More variable sources Generation moving to
of generation different areas



Progress to ol
2025 ambition




Our journey to zero carbon operation by 2025

By 2025 our plans will enable us to overcome the decarbonisation challenges
and operate the transmission network carbon free for short periods.

By 2025

Thermal Voltage Stability Frequency Restoration

Deliver intertrip
scheme to reduce
constraint volume in
East Anglia

Fault level
reinforcement

Enhanced and
dynamic ratings

Deliver additional
capability for MW
Dispatch
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Our journey to zero carbon operation by 2025

By 2025 our plans will enable us to overcome the decarbonisation challenges

and operate the transmission network carbon free for short periods. By 2035

By 2025

Thermal Voltage Stability Frequency Restoration

— _ Improved study
Deliver intertrip capability

scheme to reduce
constraint volume in
East Anglia

Delivery of voltage

pathfinders
Fault level

reinforcement

Access existing
reactive power
capability beyond
mandatory ranges

Enhanced and
dynamic ratings

Deliver additional Review of ORPS

capability for MW default price
Dispatch
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Our journey to zero carbon operation by 2025

By 2025 our plans will enable us to overcome the decarbonisation challenges
and operate the transmission network carbon free for short periods.

Thermal

Deliver intertrip
scheme to reduce
constraint volume in
East Anglia

Fault level
reinforcement

Enhanced and
dynamic ratings

Deliver additional
capability for MW
Dispatch

Voltage

Improved study
capability

Delivery of voltage
pathfinders

Access existing

reactive power
capability beyond
mandatory ranges

Review of ORPS
default price

By 2025
Stability Frequency

Y-1 stability market
for 2025 delivery
Phase 1-3 stability
pathfinders

Innovation projects

to measure SCL and

monitor SCR in real
time

ALoMCP delivered
to reduce LoM risks

Operating a lower
inertia system

B Review management
Voltage and stability of frequency risks
market designs through FRCR

Restoration
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Our journey to zero carbon operation by 2025

By 2025 our plans will enable us to overcome the decarbonisation challenges
and operate the transmission network carbon free for short periods.

By 2025

Thermal Voltage Stability Frequency Restoration

Improved study V-1 stabilt ot Requirements set
L . -1 stapbility marke through FRCR &
Deliver intertrip capability for 2025 delivery gDRS
scheme to reduce
constraint volume in »
Delivery of voltage P and response suite

pathfinders Innovation projects
to measure SCL and
monitor SCR in real

time

Fault level
reinforcement

Impacts of closer to
real-time response

Access existing procurement

reactive power _

capability beyond _ CO-Optlmlsec_i
mandatory ranges ALoMCP dellve.red through Enduring
to reduce LoM risks Auction Capability

Enhanced and
dynamic ratings

Deliver additional Rec;/i?w lc:f ORPS Operating a lower
capability for MW elault price inertia system

Dispatch ]

. Review management
Voltage and stability of frequency risks
market designs through FRCR
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Our journey to zero carbon operation by 2025

By 2025 our plans will enable us to overcome the decarbonisation challenges
and operate the transmission network carbon free for short periods.

Thermal

Deliver intertrip
scheme to reduce
constraint volume in
East Anglia

Fault level
reinforcement

Enhanced and
dynamic ratings

Deliver additional
capability for MW
Dispatch

Voltage

Improved study
capability

Delivery of voltage
pathfinders

Access existing
reactive power
capability beyond
mandatory ranges

Review of ORPS
default price

Voltage and stability
market designs

By 2025
Stability

Y-1 stability market
for 2025 delivery
Phase 1-3 stability
pathfinders

Innovation projects

to measure SCL and

monitor SCR in real
time

ALoMCP delivered
to reduce LoM risks

Frequency

Requirements set
through FRCR &
DRS

Develop new reserve
and response suite

Impacts of closer to
real-time response
procurement

Co-optimised
through Enduring
Auction Capability

Operating a lower
inertia system

Review management
of frequency risks
through FRCR

Restoration

No longer required
to warm coal for
restoration

Utilising learning
from the distributed
restart project

Able to utilise zero
carbon assets for
restoration

Increasing pool of
restoration capable
providers

Implement
Electricity System
Restoration
Standard (ESRS)
by 2026

ESO






Reaching our 2035 net zero goal

We are already identifying system challenges and needs for operating a net zero electricity system by 2035 and are developing the
necessary strategies and services to deliver new flexible services and overcome over and under supply of energy.

By 2035

Voltage Stability Frequency Within Day Adequacy

CSNP will determine future requirements

Flexibility
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We are already identifying system challenges and needs for operating a net zero electricity system by 2035 and are developing the
necessary strategies and services to deliver new flexible services and overcome over and under supply of energy.

By 2035

Voltage Stability Frequency Within Day Adequacy
Flexibility

CSNP will determine future requirements

Year round and
expanded analysis

SSEP, CSNP and
connections reform

Operational tools
and services

Improved DER
visibility




Reaching our 2035 net zero goal

We are already identifying system challenges and needs for operating a net zero electricity system by 2035 and are developing the
necessary strategies and services to deliver new flexible services and overcome over and under supply of energy.

By 2035

Voltage Stability Frequency Within Day Adequacy
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Reaching our 2035 net zero goal

We are already identifying system challenges and needs for operating a net zero electricity system by 2035 and are developing the
necessary strategies and services to deliver new flexible services and overcome over and under supply of energy.
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Reaching our 2035 net zero goal

We are already identifying system challenges and needs for operating a net zero electricity system by 2035 and are developing the

necessary strategies and services to deliver new flexible services and overcome over and under supply of energy.
By 2035

Voltage

Stability

CSNP will determine future requirements

Year round and

. Deliver new tools
expanded analysis

to study more
scenarios over
longer time horizon

SSEP, CSNP and
connections reform

New reactive power
markets
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and services
Dynamic and static
system needs
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Need to manage

greater voltage
variability

EMT studies

Integration of grid
forming
technologies
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implementation /
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stability markets

Potential regional
RoCoF trends

Frequency

Understanding
locational response
and reserve
procurement
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to real-time reserve
procurement
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Evolving the static
response service
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Reaching our 2035 net zero goal

We are already identifying system challenges and needs for operating a net zero electricity system by 2035 and are developing the

necessary strategies and services to deliver new flexible services and overcome over and under supply of energy.

By 2035

Voltage Stability Frequency

CSNP will determine future requirements Understanding

locational response

expanded analysis to study more

scenarios over Integration of grid Investlggtlng closer
longer time horizon forming to real-time reserve

SSEP, CSNP and technologies procurement
connections reform

New reactive power Requirements set

markets Continued by FRCR & DRS
implementation /

execution of
stability markets

Operational tools

and services
Evolving the static

Dynamic and static )
response service

system needs

Improved DER
visibility Potential regional

Continue co-
Need to manage RoCoF trends optimising on EAC

greater voltage
variability

Within Day
Flexibility

Requirement
setting using
QWID FLEXER

Trials and
innovation projects
to increase
operational
readiness

Unlocking
capability with
Market Wide Half
Hourly Settlement

Adequacy




Reaching our 2035 net zero goal

We are already identifying system challenges and needs for operating a net zero electricity system by 2035 and are developing the

necessary strategies and services to deliver new flexible services and overcome over and under supply of energy.
By 2035

Voltage

Stability

CSNP will determine future requirements

Year round and

. Deliver new tools
expanded analysis

to study more
scenarios over
longer time horizon

SSEP, CSNP and
connections reform
New reactive power
markets

Operational tools
and services
Dynamic and static
system needs

Improved DER
visibility
Need to manage
greater voltage
variability

EMT studies

Integration of grid
forming
technologies

Continued
implementation /
execution of
stability markets

Potential regional
RoCoF trends

Frequency

Understanding
locational response
and reserve
procurement

Investigating closer
to real-time reserve
procurement

Requirements set
by FRCR & DRS

Evolving the static
response service

Continue co-
optimising on EAC

Within Day
Flexibility

Requirement
setting using
QWID FLEXER

Trials and
innovation projects
to increase
operational
readiness

Unlocking
capability with
Market Wide Half
Hourly Settlement

Adequacy

Weather patterns
will be the
dominant driver of
stress periods in a
fully decarbonised
power system

Investment needed
in clean non
weather-dependent
technologies

Publish the next
adequacy study in
summer 2024




What's next?

Mar 2024

Sep 2024

ESO



https://www.nationalgrideso.com/industry-information/balancing-services/thermal-constraints-collaboration-project#Document-archive
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