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The Government has asked us to prepare

e 0 I»d_ SO ast—l
electricity can come from renewable

sources by 2030.
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Clean electricity drives the Climate Action Plan

Reduction amount:
(Million tonnes C02)

Electricity

Built Environment P&
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Finding a balanced solution

A Natural gas will be an important transition fuel

A Where possible, we aim to propose final solutions that reflect
t he publ dandse arermoee Vikely to be accepted.

A Cooperation, collaboration and innovation will be the
foundation of our approach.
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What must change to reach at least 70% by 20307

i How we run the
= electricity markets
How we plan the

electricity grid

How we operate
the electricity grid

/Q%by
2030
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Partners for progress

A The goal of 70% by 2030 is driven by
government policy.

A Achieving this goal will need flexibility
and innovation right across the
electricity sector.

A Some of the approaches depend on
the actions of stakeholders to
succeed.

A All approaches need timely public
consentowhi ch i1 s why wedre
consulting so extensively.

An Coimisian

am Rialénl Fortas
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Our plans to hear
the views of stakeholders

A Working with Irish Rural Link to host workshops for
communities across Ireland.

A Working with Chambers Ireland to host workshops for
businesses across Ireland.

A Working with the National Youth Council of Ireland to
host a Youth Assembly for future electricity consumers.

A Hosting an Industry Forum for generation companies
and developers, large energy users and suppliers.

A Hosting a Civic Society Forum including academia,
agriculture, community, environment, sustainable
development and social justice.

A We will also be hosting a public forum, like the
Citizensd Assemblies run by t
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How to submit your views

A Complete the survey or make a submission to the
Public Consultationat: https://consult.eirgrid.ie/

A Send an email toconsult@eirgrid.ie

A Send your submission by post:
Shaping our Electricity Future
EirGrid, Freepost FDN 5312
160 Shelbourne Road
Ballsbridge, D04 FW28

A Deadline is 12 noon on 14 June 2021
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Agenda

09.00 Welcome and introduction

09.10 Opening presentation

09.30 Presentation and Q&A (Electricity Markets)
10.30 Break

10.45 Presentation and Q&A (System Operations)
11.30 Break

11.45 Presentation and Q&A (Transmission Networks)
12.45 Final reflections

13.00 Close
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How this seminar works

A Each section will be followed by a Q&A session

A You can submit questions at any stage using the Q&A tool
A All participants can see all submitted questions

A You can upvote or add a comment to submitted questions
A Please note- this seminar is being recorded
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What must change to reach at least 70% by 20307

How we run the electricity markets

AWwWe don6t gen & wadpeatealliskradmarketsi t vy
that allow generators compete to supply power.

A These markets are subject to regulatory rules, largely driven
to the goal of achieving the lowest possible price.

A Lowest possible price for renewable electricity is much lower
than fossiHuel generation: This model will not sustain the
cost of developing new sources of clean electricity.

A The markets also need to fund investment in technical
solutions to maintain the resilience of the electricity system
when there is less wind or sun.

A Consulting with electricity sector to find the best response.
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Transforming the System for the Future

2020 2030 2040

Installed Wind 5,000 MW 15,000 MW > 20,000 MW

Annual RESE ~40% 70% >90%

Real Time Limits / SNSP 70% >95% >95%
Curtailment 5-7% ~0% ~0%

Exports / Sector Coupling 50:50 70:30 90:10
EIRGRID
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Duration of alHsland wind penetration

Wind 300%
Power 5750,
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of Load 2°°% _
225% Congestion
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175% 5 Day Ramping Adequacy
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Markets drive 39 party
Investment

Investment

A Clarity on risk

A Appropriate reward

A Credible threat of enforcement
Timeliness

A markets maturity

A Need increases in line with connecting
renewables

Affordability
A Transition cost to be able to manage 100% SNSP

A Active participation demand side in all markets
improves affordability
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Markets Evolution to 2030

< RES Supports} { Energy Markets>
investmer]t
( Tariffs > tme <3apacity MarketD
cost
GES Corporate PF; CSystem ServiceD

EIRGRID
GROUP




Markets Issues
EU and UK Model

Energy only with CB trade and RES supports will
deliver high RESEé.

Our analysis for our situation does not concur.

A Pioneering operations with RES
A Increasing constraints
A Oversupply of RES attime8wh o pays é?

When we get to operate at 100% SNSP then EU/UK
theory aligns with our challenges but only then

In the meantime our transition needs to progress
successfully while maintaining proactive and
positive relationships between SEM/GB/EU

So we need to leverage BREXIT and SEM isolation
and aim for longer term reintegration with EU/GB
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Agree a plan to deliver for our partners

Re-coupling to Europe
with Celtic Interconnector

2027 2028 2029 2030

2021 2022 2023 2024 2025 2026

New SEMGB arrangement:

(ID, DA, Forward market LVE Balancing BAU

NC Markets CACM/FCA/EBGL local arrangements compliant BAU

NC Ops (SOGL, E SR ely

NC Connectio GRS

RCC Specialised Membership of CORESO EirGrid/SONI

REMIT & Transparen m
compliance
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Markets Issues
Usability

Should pay value of service same to all providers if
you can use it

A Break down barriers for new tech
A Challenge implicit bias to conventional technology

But Increasing operational challenges

A Constraints
A Curtailment

Balancing the Risk between Investor and
Consumer is key

A Where and when investor connects their choice
A Managing constraints and curtailment
(redispatch) long term is the TSO responsibility
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Markets Principles

Alignment
Markets informed by operational issues at high RES
Commitment

Move the risks that are outside of investors control in a

balanced fashion to consumers in a predetermined manner
over the decade

Clarity

Develop a deep understanding of the service need and
break down barriers for all technologies to reasonable deliver
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But are our markets delivering 70/307?

Type

Energy

Capacity

Supports/

Corporates

System
Services

Investment

More volatility and lower prices
reduce investment for energy.
Conventional use Energy outcomes
with carbon as exit signal

Has had some success in attracting
new conventional capacity. But not
good for new tech. Not clear
investment is the right investment?

Rollout of support programmes to
make RES projects investible.

Rolloutof new service arrangements
apt for 70%

Timeliness

Energy not driving complementary  Energy markets drives value only for

investment in a timely manner

Markets discipline is poor in that
money given out and capacity not
being made available.

Periods of scarcity estimated in
2023/24 will need careful
management

RESS designed to deliver new RES
line with objectives. Need NI versior
soon

New Future arrangements needed tc Need to move to volume regulation

be effective by 2023

Affordability

30% of the volume in 2030.

Reasonably efficient if it delivered

Approved scheme require
competition. Need to look at
oversupply and redispatch down
costs

with appropriate CBA

70/30

Need effective energy markets
aligned to other markets, supports
and operational practice

Need to review modelling forward,
new tech and markets discipline if it
is to get complementary investment

Use of supports needs to be
monitored to ensure transition cost
affordable. Alignment with markets
and ops critical to avoid double
payment

Critical 39 party investment in
solving technical scarcities with high
RES
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What are we recommending?

Where possible align the eante market with operational
requirements

Post Brexit- Multi Region Loose Volume coupling (MRLVC)
arrangements- need to ensure these do not hinder future pa&U
trading once reconnected to EU

Significant review of the existing Market Roadmap to enable delivery
of required changes to enable 2030 targets

Enhanced market systems and data management systems will be
required to facilitate the above changes and the transition to a 100%
SNSP system

Longer term we will fully engage with regulators and industry to
review the future design of the
ocentral é dispatch models, full
operational

EIRGRID
GROUP



Markets: Policy Considerations

A Align the Capacity Market to a high RES world by altering the
modelling from the existing backward casting approach to a
forward casting approach

Integration of new technology and different behaviours of plant

Clarify that the delivery of reliability needs to be related to both
availability and the ability to meet dispatch instructions when
issued

A Alignment of the CM with high RES will need to consider the
appropriate treatment of the NET CONE calculation and in
particular the concept of Best New Entrant plant or equivalent

A Capacity market is time limited to 2027further consideration of
future adequacy considerations will need to start in 2023

> T
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Markets: Policy Considerations

Move the procurement process from price based to volume based

Service range-existing services as well as congestion, frequency
regulation products and other possible services that emerge as
important during technical analysis

System Services procurement will likely move to daily auctions for
service provision where appropriate (will require EU legislation
compliance)

HighHevel (Regulatory) design work needs to be completed and
approved by the end of 20216 time critical

New product or provider type testing will be importanwe will
explore with the regulators how innovation is best supported to
ensure timely deployment of new solutions
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Market Issues
System Build

A I-SEM built to Central Dispatch/ ex post pricing philosophy

A Operational Systems built with Conventional set the
dominant unitd e.g. battery integration difficult

Capacity and System Services with different vendors

RES Support changes require Govt intervention (policy
maker approval)

Connection policy and tariff design require Regulatory
intervention

Pragmatically need to phase work across systems across
the next 26 years

o To Do Do

EIRGRID
GROUP



Draft Roadmap- Markets

BREXIT Loose CM and RES < T -
Volume Coupling Support Changes Review and revision CM State Aid

System Service Arrangements 5
% . h
Reserves/Ramping/Electromagnetism Llelzes e /(G e
Allgar:]dEnOeF;g:/aI:/i\s;l;ets Energy Market Design for recoupling

Approximately 3 new

projects per annum
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What must change to reach at least 70% by 20307

How we operate the electricity system

III A Many technical issues to run the grid when most
T power comes from variable nosynchronous
/Q%by

renewable sources.

A Overriding goal is to ensure the supply of electricity
2030 remains secure and stable.

A New technical solutions, policies and tools needed.

A Consulting with electricity sector to find the best
response.
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/0% RESE implies unprecedented operation levels

Inertia - Aﬁ—
10000 15(I)OO 20(I)00 25(I)00 30600 35600 40000
Mo Alnertia |levels are
‘ minimum allowed level of 23,000
Max RoCoF- MW.s for ~ 70% of time.
00 s o e s s A ROCoF Iev_els are above 0.5 Hz/s for
Ha/s ~ 85% of time.
SNSP — A SNSP levels are above 65% for ~
' 60% of time.
20 20 60 80 w0 A Number of large units online is
e bel ow todayds mini
level of 8 for ~80% of time
MinUnits - *"‘
3 tll .']5 é ; é 9l 1'0 lll 12
#
¢ Limit today Limit used in TES modelling to satisfy 70% RES EIRE RID
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2030 Operational Challenges

1. Frequency Stability & Control
Inertia
Reserve
Ramping
Very low Frequency Oscillations

. Congestion
Lack of Transmission Capacity

. Transient Stability
Reduction in
Synchronising Torque
Reduction in Damping Torque

4.

5.

Power Quality
Harmonics

Other

Voltage Dip Induced
FrequencyDeviation
Frequency Regulation
Power System Protection
Power System Modelling
Forecasting

Curtailment
Curtailment due to
overall power system
limitations

6. Voltage Stability
SteadyState Voltage Control
Dynamic Voltage Control
Reduction in Available
Fault Current

. System Restoration
Less BlackStart Capable Plant

. Generation Adequacy
Capacity Margin
WeatherRelated Events
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Operational Transition Journey

Identification Incentivisation

65%A 85% SNSP ‘ I—

The changing landscape of system service suppliers

Arriving Capability

Renewables, DSM, Storage, Sync
Comp, and others

Conventionals

2020 1 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Here
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TSODSO Partnersﬁrp =

= g
A Critical to success of transition — = il . Bl
AAligned approach to key items required — T

e.g. system services -
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Operations
Roadmap to 2030

Safely and securely increase the instantaneous amount of
renewable generation that can be accommodated on the
power system to 95% SNSP:

1. Ongoing studies and analysis on technical scarcities and
potential solutions

2. Setting and clarifying operational standards, including grid
codes and system services protocols, and subsequently
monitoring performance against these standards

3. Enhancing the DS3 System Services arrangements to
introduce new services and facilitate service provision by
new and innovative technologies
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Operations
Roadmap to 2030

Safely and securely increase the instantaneous amount of
renewable generation that can be accommodated on the
power system to 95% SNSP:

4. Removing barriers to entry and enabling the integration of
new technologies at scale

5. Continued evolution of operational policies e.g. minimum
number of generation units

6. Developing new and enhanced control centre tools and
systems
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System Service® Future Arrangements

|dentification Confirmation System

of of Services
Technical Potential Products -
Scarcities Solutions Detailed Design

Done Q2 2021 2022/23
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Secure &
Reliable




TSGDSO Operating
Model

DS3+ System
Services

Flexible Network
Coordination

FlexTech

TSGDSO Interfaces ¢

DSM

Hybrids

Renewables & SSG

Storage

Large Energy Users

]

—
&

Long Term Scarcity
Product Design

System Services
Commercial
Framework

Secure &
Reliable

Standards &
Performance
Monitoring

Long Term Studies &
Scarcity Identification

Flexible Network
Framework

N

Short Term Studies &
Operational Policy
Evolution

-

Control Centre Tools

Training

'

Flexible Network
Management




Draft Roadmap- Operations

BREXIT Loose CM and RES 3 e =
Volume Coupling Support Changes Review and revision CM State Aid

System Service Arrangements ConE e an/Othets
Reserves/Ramping/Electromagnetism g
Align Energy Markets . .
3 Ener Market D n
nd'Operation. nergy Market Design for recoupling
D iled nni 5 i 1 -
engagement projects per annum
Detailediplanning s Construction Energisation
engagement > ) > )
D i nni 8 5 5 F
engagement o
Detailed nnin = : - X"
engagement : o=
95%
SNSP
| - - ) 1
Grid Code { S N
Modifications New System Services Arrangements
T WSS— i
Control Centre of New Performance Monitoring
the Future Roadmap Arrangements
A I} ) ) i

g Qualification Trial PFbcess/New fechnology
Trials (e.g. Residential Demand Side Services

&

Operations

New/Enhanced Control Centre Tools
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Thank You~
Questions?
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Demand Changes: 20262030

Distribution
Load

Data Centre
Load

‘ Large Industrial
Load
Electric

Vehicles

Heat
Pumps
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Generation Changes: 20262030
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clean electricity by 2030, iat, 2
we need to make the grid e

stronger and more flexible. .

| . . . . .- ' e BRDLIP



| r el andos

A More electricity will be carried

across this grid than ever before,
and most of this power will come
from renewable sources.

The grid needs to carry at least
10 GW more renewable electricity
by 2030 6 double 2020 levels.

Power output from renewable
sources depends on the weather.

Renewable electricity is typically
generated far away from where
most electricity is used.
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