Winter is coming
Can Ireland keep the lights on and homes warm?
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Three challenges coinciding this winter in a ‘perfect storm’

Eat or heat? Power cuts? Enough gas?
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Gas and electricity price rises are unprecedented

300

* Post-COVID rebound increased
demand for natural gas putting
upward pressure on prices

250

e April 2021 unusually cold in

Monthly Wholesale Electricity Prices (Ireland) T
Europe limiting gas storage
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Monthly Wholesale Gas Prices (UK NBP)

* Warm summer in Asia in 2021
drove increase air conditioning
and in turn drew LNG supplies
from Europe, further increasing
prices
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* Gas storage in EU was lower
than normal in winter
maintaining upward price
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Price increases linked to EU addressing gas supply shortages

EU Measures to meet shortfall in Russian Gas Supply
0 REPowerEU Plan

Accelerate the energy
transition — increase energy
efficiency and renewable
energy supply (14 bcm)
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Changes in natural gas flows into the EU

Natural gas flows in the European ;
market, first half 2022 vs first half 2021 Brtiegel

The market continues to function resiliently as Russian gas dis- appears from o CO ncentrate d effo rts on
the system, with direct replacement of a substantial share of the shortfall with : ] . ]
LNG and alternative suppliers LNG im po rts proving fruitful

McWilliams, B, G. Sgaravatti, 5. Taghlapbetra and 6. Zachmann [2022) A grand bargaln to
steer through the European Unlon's energy crisis’, Policy Contribution 1452022, Brusgel

NORWAY * Pipeline imports also
increasing from Norway,
Algeria and Azerbaijan

= 2022 flow [increase)

m— 2022 flow [decrease]

-. Supply source

* Imports from Algeria now
larger than imports from
Russia

 Isitenough?

Source: Amows on the mag show
the largest flows of natural gas
around the European market and @
selected smaler flows. Arrow

heads indicate direction, while
ammaw width indicates safe of
2022 Flow, Natural pas fhows in
the Euwapean market, first half
2022 vs first half 2021




These changes are having consequences elsewhere

EuroBe’s appetite for LNG leaves

developing nations starved of gas
| e el =

Traders look to profit from rush to secure supplies

Natural Gas Consumption
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Important to make as much use as possible of EU gas storage

Technical working gas volume
of underground gas storage facilities per country

T oy
Austria 95,2 95,2
Belgium 9,0 9,0
Bulgaria 58 4.8 10,6
Croatia 52 03 5.5
Czech Republic 431 0,8 04 44,4
Denmark 10,5 10,5
France 1323 4.1 136,4
Germany 260,5 59 266,4
Greece 39 3,9
Hungary 69,6 69,6
Ireland
Italy 1954 8,6 40,7 2447
Latvia 242 24,2
Lithuania
Netherlands 1446 144,6
Poland 384 07 9,0 48,1
Portugal 36 3,6
Romania 33,0 12,5 45,5
Slovakia 434 3,6 471
Spain 34,2 34,2
Sweden 0,1 0,1

[EU | 11482 11,1 | 852 1243,5
Belarus 15,3 55 20,8
Russian Fed. 238 23,8
Serbia 4,5 4,5
Turkey 35,0 43,2 78,3
Ukraine 3279 3279

TWh




EU achieved
87% of storage
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Target of 80% by end of October met ahead of time
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Using fuels other than gas for electricity is proving challenging however

RTE France Nuclear Generation MW

')
2013 —2014 —2015 —2016 —2017 Europe’s Nuclear & Hydropower
—2018 —2019 —2020 —2021 «@=2022 Falter With Droughts
- Electricity generated in Europe between Jan-Jul 2022 (in TWh)
55,000
% change vs 2021
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Impact of price rises on energy expenditure as share of disposable income

I home heating & electricity (£) ... & motor (£€)

€60 =C==home heating & electricity (%) ... & motor (%)

8% * Price increases (Jan 2021 to April

7% 2022) have increased energy
expenditure for lowest income
quintile by 6% of disposable income

€50
6%

€40
5%

€30 4%

- * Energy poverty can be defined as
20 3% proportion of households spending
% more than 10% of disposable income
€1 I I % on energy
£0 0%
<, Qe ¢ 7 & % Y %, %,
NI

€ per week
% of disposable income
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* More recent price increases means

%, %, _
v %, o 4. likely level of energy poverty
Total Income quintile At-risk-of- Location Tenure increased to 43% Of hOUSGhOIdS
poverty
Energy spending >10% of disposable income: Excluding electricity Including electricity
2015/16 5.1% 13.2%
Forecast 20.5% 43.0%




Impacts also being felt by industry and energy suppliers

= Independent.iely
Industrial gas demand in Western
Europe* responds to gas price hike Purcanal Binance
390.00
Fourth energy supplier leaves the Irish
390.00 2018-2021 average market as crisis deepens
%310.00 2022
o
=
g 270.00
230.00 -21.7%
190.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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How do we mitigate these price impacts?
* Shelter those who are most affected by these price changes
e €1,000 to all those in receipt of fuel allowances
* €600 to all households (could have gone to those most affected)
e Supports up to €10k per month for businesses
* Free boiler servicing (5%-10% saving) and accelerated free retrofits
 Demand reduction campaign for those who can reduce demand
* Public sector
* Promote retrofitting grant uptake

* Tap into COVID-19 new definition of achievability

* Accelerate energy efficiency and renewable energy




Recoup excess income from energy companies and use it to compensate

WINDFALL ERNMENT TAKES EXCEST ERNMENT DISTRIBUTES REVENUE 3o PURL
e 1.6«:&!%“&%( Eﬂz GV ATES o PUBLIC .




Three challenges coinciding in a perfect storm this winter

Eat or heat?

RTE News

ESRI says 43% of households may be in
‘energy poverty’

IRELAND = 2 SEP 2022, 4:38AM

Power cuts?

THE IRISH TIMES

How did Ireland almost
run out of electricity?

= From 2005 to 2020, ird
g

Paul Deane and omic
Brian O Gallachéir

Enough gas?
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Irish authorities were told
gas flow could drop by 12%
if Russia cuts supply to EU




Ireland and USA

Ireland us
Population S5M o> Population 330 M
€2318B ) ' €21T
GNI*
€46k GDP PPP €64k M

Electricity | 29 TWh |

Electricity | 3,930 Twh | /7 ‘.
Consumption (5.9 MWh o

Consumption | 11.9 MWh | | @
Peak )

Peak o R
Demand >-1GW Demand 790 GW kb ﬂ J i
CO, 45 Mt co, 4872 Mt =
Emissions 9t Emissions 15t st fom 1 ' k
Installed 5 Installed fl 175 GW‘ s | La;(é i‘
Capacity 12GW e Capacity ’
: Total Fossil
Total Fossil up— otal Fossi 736 GW
Fuels Fuels
Hydro | 0.2GW Hydro 103 GW
_ Wind
Wind 5GW Solar 209 GW Value in italics are per person
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Contribution of renewable energy to energy supply

14%

12%
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X

% Overall RES
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
EBWind mHydro mBiomass & Renewable Wastes mLiquid biofuels M Biogas and landfill gas

SEAI 2021 Energy in Ireland 1990 - 2020. Published by SEAI. Available from here
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2020
RES-E | 39%
RES-T | 10%
RES-H 6%

RES 13%

2018 2019
Ambient M Solar
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https://www.seai.ie/publications/Energy-in-Ireland-2021_Final.pdf

Ireland’s Electricity System

EIRGRID
GROUP

Transmission System
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Great Island

All-Island single electricity market -
two jurisdictions, two currencies,
and now EU and non-EU

Single synchronous power system

Moyle DC inter-connector between
NI and Scotland

East-West Interconnector between
Dublin and Wales

Celtic Interconnector between Cork
and France under development

Significant system and market
challenges to integrate large
amounts of non-synchronous,
variable renewable energy



Technical challenges with high non-synchronous variable renewables

. : : Operational Change Expected Delive
Achieving high levels of wind and solar £ g P 24

requires sufficient system inertia Implement Enduring OFGS Q4 2019
Inertia Floor — 17,500 MWs Q1 2020

To achieve 40% RES-E on average over
the year requires us to accommodate Minimum Units Online = Q1 2020

75% VRES-E at times Operveionel Pobey [ |

Min Sets Policy (Voltage & Ine Q2 2019
SNSP 75% Policy Q4 2019

To get 70% RES-E on average our 2030
target) requires us to accommodate

>95% VRES-E at times VDIF Policy Q4 2019
Control Centre Tools _
We also need an increasing range of _
Voltage Trajectory Tool Q1 2020

system services to support this

System Services

11 existing services + FFR + DRR + FPFAPR Q3 2019




Increasing System Non-Synchronous (i.e. wind) Penetration

75 I I I
i
Control Centre Policies & Tools :
70
Increased System Capability
65 I
52 RoCoF Generator Studies : I
o
)
% 60 -
: System Services Interim Arrangements
55
|
: SNSP e
50 SNSP (trial|period) s
I I I
2015 2016 2017 2018 2019 2020

EirGrid 2016 DS3 Programme Operational Capability Outlook 2016. Available here
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https://www.eirgridgroup.com/site-files/library/EirGrid/DS3-Operational-Capability-Outlook-2016.pdf

System Non-Synchronous (i.e. wind) Penetration levels April 2022
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SEM Committee 2022 SEM Monthly Monitoring Report April 1 — April 30. Published as SEM-22-043 Available from here



https://www.semcommittee.com/sites/semc/files/media-files/SEM%20Monthly%20Monitoring%20Report%20-%20April%202022%20%28Website%29.pdf

We’ve been challenged - many aspects of system flexibility are ‘behind the scenes’

Hourly Temperature Data Averages 2017-2021 Hourly Wind Speed Data Averages 2017-2021

2021 2021
weekend weekend
MAX MAX
Historic
2017-2020

Historic
2017-2020
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Temperatures in early January 2021 were colder across Ireland relative to the same period for : ) ) )
the last four years (2017-2020). This increased the demand for electricity until temperatures The cold also corresponded with low wind speeds across the country compared with previous
began to rise from Jan Sth. years which affected the availability of wind generated electricity during this period.

All-Island Daily Electricity Generation

(] (]
B )
18% ;
] %
. % W Other

% o %
% W Natural Gas
Actual Wind

Ireland experienced both
low winds and cold weather
in early Jan 2021.

Power system compensated
for the low levels of wind
with increases in natural gas
power.

Cold weather increased the
demand for heating and gas
system was also able to
provide sufficient increased
heating.

O Gallachéir B and Deane P 2021 How to ensure we keep the lights on while reducing emissions? Available here
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https://www.irishtimes.com/news/science/how-to-ensure-we-keep-the-lights-on-while-reducing-emissions-1.4663171

Transitioning to low carbon future requires market changes

Ancillary
Services System

Services

Reference

(market) price Generators return
revenues above strike

price to suppliers

Capacity
Payments

Price —>

CM strike price

Capacity price
A “'«
N

Constant capacity payment Time —>
paid to generators
socialised among suppliers

Gaffney, F., Deane J.P. and O Gallachoir B.P. 2019 Reconciling high renewable electricity ambitions with market economics and
system operation: Lessons from Ireland’s power system. Energy Strategy Reviews 26 100381. Available here
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https://www.sciencedirect.com/science/article/pii/S2211467X19300744

Shortage in adequate generation capacity has been well flagged

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
1,000
500 I
—
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| |
-2,000
o fedian Demand e fedian Demand, s 2th Demand, s Bth demand, low e O perational s Transmission
present low present and future availability, 22/23 Reserve Outage Planning
availability low availability Capacity Delay/ Requirement Requirement

Termination

EirGrid 2021 All-Island Generation Capacity Statement. Available here



http://www.eirgridgroup.com/site-files/library/EirGrid/208281-All-Island-Generation-Capacity-Statement-LR13A.pdf

We’ve had auctions for capacity but failed to deliver sufficient back-up
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Offered ==Required

Auctions have not always delivered as much as required

New
Auction capacity Total Units

units won in Terminated
auction

2018/19 T-1 25 4

Total
Amount
(MW)
Terminated

17
2019/20 T-1 25 3 5
2020/21 T-1 28 2 7
2021/22 T-2 31 2 4
2022/23 T-4 32 10 C51 D
2023/24 T-4 37 6 41
2024/25 T-4 42 4 55

Many awarded contracts have not delivered
EY 2022 Performance of the SEM Capacity Remuneration Mechanism. Report to SEM Committee. Available here



https://www.semcommittee.com/sites/semc/files/media-files/SEM-22-054A%20Performance%20of%20the%20SEM%20CRM.pdf

—
How do we increase electricity supply security?
* Ensure improved availability of existing power plants
 Reduced O&M during COVID has impacted negatively
*  Where can we reduce demand?#
* Penalise electricity use at times of low wind and peak demand

* Secure additional capacity

e Accelerate energy transition




Three challenges coinciding in a perfect storm this winter

Eat or heat? Power cuts? Enough gas?
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Ireland has divested, banned gas exploration and said No to ‘fracked’ gas (LNG)

21:219 w' FTaE)

= Ebe New Hork Eimes 2

Ireland Moves to Divest From
Fossil Fuels

Abill passed in the lower house of Parliament
was a victory for the global divestment
movement.

ﬁ' Give this article ~ H Read in app

Q By Somini Sengupta
< 7,

July 12,2018

Politics

Ban on licences for new
oil and gas comes into
force following Cabinet
decision

The Cabinet has approved a ban on licences for new oil and

natural gas exploration

Kevin O'Sullivan
Tue Feb 2 2021 - 20:43

B
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/| Rialtas na hEireann
Government of Ireland

Policy Statement on the
Importation of Fracked Gas

May 2021

placing of a legal prohibition on
the importation of fracked gas in
national legislation has been
considered and legal advice has
been provided ... it is considered
that a legal ban on the importation
of fracked gas could not be put in
place at this time

Prepared by the Department of the Environment, Climate and Communications

www.decc.gov.ie
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Ireland is ‘sheltered’ from Russian gas supply disruptions
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We need to decrease gas usage and also increase security of gas supply

 On an aggregate annual basis,
Ireland will use less gas over

50
the next 10 years (40-50% less
by 2030)

40 e ... butonindividual days it will

need more especially on days
when heating and power
demand is high and renewable
output is low across IE and NW
Europe

30

20

* reducing carbon budgets will in
essence, ‘lock out’ long-term
use of natural gas (15 years +)

Annual Natural Gas Usage TWh

10

2020 2030 2040




‘Average’ use if manageable — ‘peak’ day gas use is challenging ...

Average Day Peak Day

139 GWh

47 GWh/day
Corrib injects 47 GWh/day
(declining)

47+100=147GWh/day 47+200=247GWh/day

200 GWh/day
Moffat can Supply 100
GWh/day

A\ .
MlTP}[\/{ Mii



Closed conversations are reopening ...

(i@

Rialtas na hEireann

Government of Ireland

Review of the Security of Energy
Supply of Ireland’s Electricity

and Natural Gas Systems
Consultation

19 September 2022

Prepared by the Department of Environment, Climate and Communications
www.decc.gov.ie

" CEPA

econemics matters

Technical Analysis of the Security of

Energy Supply of Ireland’s Electricity
and Natural Gas Systems

The Department of the Environment, Climate and
Communications

16 September 2022

Final

Floating LNG

Gas storage
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Can Ireland keep the lights on and homes warm?
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