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ENERGINET

NEW PERSPECTIVE

“Dealing with a more complex set of planning and operational issues, ESI,
and the never-ending search for flexibility”

After 24th February
* (Question of national security
* Shift of paradigm, new priorities
e ESI: Synchronization of UA & MD 16.03.2022

e Acceleration of planning

* Resource question turned upside down

Before 24th February

e Driven by decarbonization

* Holistic across time, space and sectors:
 Must function 20:50 today ... and in 2050

* in Finland and Portugal

e electricity, gas, heating, transportation...
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EC'S RE-POWER EU

URGENT ACTION ON PRICES

Keeping retail energy
prices in check by
confirming the possibility
of price requlation to help
protect consumers and our
economy.

O State Aid measures:
consultation with Member
States on a potential
Temporary Framework to
grant aid to companies
facing high energy costs.

Guidance on temporary
tax measures on
windfall profits and

use of emissions trading
revenues, so governments
can ease the pressure on
household consumers.

Market actions assessing
options to improve the
electricity market design.

ENERGINET

REFILLING GAS STORAGE FOR NEXT WINTER

A legislative proposal
by April on minimum
gas storage so
Europe better controls
its supply, establishing
a 90% filling target by 1
October, designating gas storage
as critical infrastructure, and
allowing incentives for refilling.

-7 e & * * Support to coordinated
y % . 935 refilling operations,
. (€=, for example through joint

s,k 4 % prgcurement, collecting
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orders and matching supplies.

~ ‘—-1 Continued investigation
!“o into behaviour by
=“rs operators, notably by
ey St Gazprom.
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Joint European action for more affordable, secure energy (europa.eu)



https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1511

EC’S RE-POWER EU
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and working with

ESIG - 2022 Spring Technical Workshop - Tucson, AZ

More rooftop solar
panels, heat pumps and
energy savings to reduce
our dependence on fossil
fuels, making our homes
and buildings maore energy
efficient.

Speeding up renewables
permitting to minimise
the time for roll-out of
renewable projects and grid

infrastructure improvements.

Diversifing gas supplies

international partners to
move away from Russian
gas, and investing in the
necessary infrastructure.

REPOWEREU TO CUT OUR DEPENDENCE ON RUSSIAN GAS

N Decarbonising Industry by
l = accelerating the switch to
m == electrification and renewable
[l = E
hydrogen and enhancing our

low-carbon manufacturing
capabilities.

develop infrastructure,

facilities and ports, and replace
demand for Russian gas with
additional 10 mt of imported

renewable hydrogen

from diverse sources

and additional 5 mt of
domestic renewable
hydrogen.

Doubling the

EU ambition for
biomethane to produce
35 bcm per year by
2030, in particular from
agricultural waste and
residues.

A Hydrogen Accelerator to

storage e
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Joint European action for more affordable, secure energy (europa.eu)
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Target
until recently
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ENERGINET

COMBINING SECTOR INFORMATION

Energy Islands: Electricity grid: Biogas potential: District heating use:
Huge production to come, decomposing in sub-price  Providing carbon for At large population centers
exceeding peak demand areas syn-liquids
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ENERGINET

CO-LOCATION ZONES

... might evolve further

HEATING LIGHT TRANSPORT
DIRECT ELECTRIFICATION

INDUSTRIAL
PROCESS HEA  HEAVY TRANSPORT SHIPS AIRPLANES >>> 2 0 5 O

: INDIRECT ELECTRIFICATION (PTX)
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ENERGINET

CAPACITY MAP

Information for new customers
(producers and consumers)

Expected dominating production per substation
2025 in Denmark: Direct Link

Color-code:
Blue: Wind
Yellow: PV
Grey: CHP

WWW.KAPACITETSKORT.DK



https://storymaps.arcgis.com/stories/eb5b387e376f49b8996d5e7c47fbdd37
http://www.kapacitetskort.dk/

TYNDP

Draft
Scenario

(@_ﬂtf’og entsod

THE EUROPEAN
ENERGY SYSTEM

According to the Draft Scenario Report
ENTSO-E / ENTSOG




Three Scenarios for the TYNDP 2022

Higher European

2022 2025 2030 :
autonomy with renewable

and decentralised focus

National Trends

Global economy with
centralised low carbon and
RES options

Antje Orths - . .
entso ) - -
{ g ents O@ March 23, 2022 ESIG - 2022 Spring Technical Workshop - Tucson, AZ 12



T —
Building blocks of COP 21 scenario process

Final storyline report

Apri 12021 Ambition Tool Final Yearly Demand Supply Tool EU Biomass and Import Overview
(resulting from public e ¢
consultatio n) Energy carriers Solid Liquids Imports Bioliquids Bicinaas 0il & Coal 8
m
EU Biomass Biomethane =]
T?NI.:]F'_EFIEE 2 i : Ha EU Fossil Production Solid biomass | £y Hy g
Elec“mﬂY EU E]mml?ﬂs Based Fuels ifference with fuel consumption expectation
and P26 production is allocated to imports
1 / Demand Profiling Electrolysis Config. Matrix .

E Methane

Hourly Electricity Hydrogen Flat i
Logd Profile Demangd Profile g Hydrogen &
3 2
o
§ Biomass =
2025 Starting 2025 i ; 2050 = o
Inf Hite Lave Electricity and Hydrogen Expansion Model E 0il & Coal -
a3
Hydrogen Production (P2G) S
{- 9 Investment Predefined Commodity =

- / Candidates Infrastructures Prices Electricity Infrastructure

The scenario building process consists in translating storylines into scenarios detailed enough to be used
for infrastructure assessment in TYNDP

The split of demand per carrier and sector (Ambition Tool) and the expansion of the electricity and
hydrogen infrastructures are the key steps of this process
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Overall modelling topology - Prosumers and P2X

PV Battery
"Qg_ Electricity Market
Prosumer ] e
e eneration Capacity
Enner e Infrastructure
(TSO-)Demand
PV
Wind
EV ﬁ‘f 0/CCaT
Battery

DRES

P26 — 1 Indirect H: demand/decentral upgrading 4. Hydrogen Market

XX00 national
Ha-grid

Storage (cavern)

P2G — 2. Decentral direct demand with storage

P2G —J» 3. Replacing Blue H; with Green Hz (SMR) & Bv@rogen NARkst

YY00 national
"’ H,-grid

P2G P Storage (cavern)

*

P2G

DRES P2G

DRES

Sector integration: focus on electrolysis, prosumer, EV
A wide range of investment candidates and configurations: PV, wind, batteries, electricity and gas

interconnections, gas O/CCGTs

Hydro, biomass, small thermal and nuclear capacity are predefined in both scenarios

Antje Orths -
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Extra-EU
H,-imports

4. Hydrogen Market

ZZ00 national
H,-grid

Storage (cavern)
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Final energy demand - Energy Carriers

TwWh
14, 000

12000

10,000 . . . =
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0 . = :
Reference 2050 2050
Dhlrihm-:ﬂ Enﬂw Eh’nhl .l.lnhqlmn

iheErs . Biomass . Solids Liqusds . Methans Hydrogen . Eleciricity

Energy efficiency: the EU can significantly reduce its energy demand by 2050
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A wider transport perspective

TWh
4,000

B Electricity || Hydrogen Methane Liquids
3,500

3,000

2,500 — —

2,000 S S — S S —

1,500 —_— _ —_— _ —_ —

1,000 ——————

500

0 —

|
2015 2030 2040 2050 2030 2040 2050

Historic Distributed Energy Global Ambition
Decarbonisation of the whole economy requires to go beyond the direct electrification of light road
transport with significant and complementary roles for hydrogen (FCEVs) and methane (ICE)

Decarbonisation of heavy road mobility, shipping and aviation relies on a wide range of technology
revolution on both the vehicle and fuel sides
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Electricity demand

TWh
4,000

3500

L=

Reference 2030 2030 2040
National Trends Distributed Energy -ul:ml Ambmnn

Final electricity demand increases by 1.4% and 1.8% per a. in Global Ambition and Distributed Energy
Peak final electricity demand increases slightly faster ( DE: +57% -> +51%;  GA: +57% -> +40%)
The transport and industrial sectors show both:

The largest difference between scenarios with a higher electrification in Distributed Energy
Steepest increase: ten-fold in transport and around +30% in the industry
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Electricity breakdown by sector

3,000 Others |} Energy branch Agriculture ] Industry
2,500 B Transport [ Tertiary || Residential
2,000
1,500
1000
S0
0
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Hydrogen demand - by sector

TWh
2,500
2,000
1500
1,000
500
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2025 2030 2040 2030 2040 2050 2030 2040 2050
Reference MNational Trends Global Ambition Distributed Energy
Hydrogen breakdown by sector B Residential & Tertiary || Transport [} Industry [} Agriculture

B Consump. Energy Branch Power Generation
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Energy production

Ambitious development of renewables across Europe

Installed capacity for power generation (GW) Domestic gas production (TWh)
3,500 3000

B DSR 3,000 . 500
W Battery [
W Hydrogen 2,500 . .
B CHP and Small Thermal - 2000

Methane 2000 i [ . Synthetic methane
m Oil

— 1500 W Hydrogen (P2H2)
m Coal + Other fossil . .
1500 Biomethane
Nuclear ! — —
- W Natural gas (decarbonised)

® Hydro and pumped storage — || 1000
B Small Scale RES 1,000 — — B ] ] I W Natural gas (unabated)
M Biofuels - .

]
. 500
Solar 500

||
B Wind Offshore I . . .
Wind Onshore B 0 - e - —

2025 2030 2030 2040 2050 2030 2040 2050 2025 2030 2030 2040 2050 2030 2040 2050

National Trends Distributed Energy Global Ambition Current National Trends ~ Distributed Energy Global Ambition

EU electricity and gas production rely on each other to reach carbon neutrality by 2040
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Electricity production

Sector integration can achieve net zero 2050 while ensuring security of supply

Strong increase of renewable electricity production. Relatively high production from wind, due to high load factor.

Gas fired capacities remain remain quite stable over time, but annual generation reduces. Power plants (methane and
hydrogen) and other flexibility options remain essential back-up for variable solar and wind.

Share of electricity covered by low carbon sources Gas in power generation .
Full load hours of gas fired

100% 500 generation (hours peryear)
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2025 2030 2030 2040 2050 2030 2040 2050 2025 2030 2030 2040 2050 2030 2040 2050
0
National Trends Distributed Energy Global Ambition National Trends Distributed Energy Global Ambition 2025 2030 2040 2050
Wind and solar m Other RES Nuclear W Generation (TWh)  m Capacity (GW) NT @==DE GA

Note: An adequacy assessment is not yet performed at the draft scenario stage. As a result the
ChAPRCity needed for security of supply might be underestimated
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...
Energy imports

=  With decarbonization efforts and development of RES, the EU becomes
significantly less dependent on energy imports in both COP 21 scenarios.

= |mport share in primary energy demand:
55% today -> about 10% Distributed Energy, 25% in Global Ambition.

Energy imports (TWh)
Import versus domestic production (TWh)

10000

18000 100%
9000 .

16000 90%
8000 S0

14000 ’
7000

70%
100
6000 W Salids 60% I TRLIE |
100 ° °
5000 | ] [ 1] 15 o o 50% o rke
I T—— 100 P
4000 Wy gt 20% n .I-I :I_- :.I_I
o
B Meihane 100
3000 ° 20%
o
2000 4000 0%
- . N I . I -
0 0 [] o%
Current 2030 2040 2050  Current 2030 2040 2050 Current 2030 2040 2050 Current 2030 2040 2050

Distributed Energy Global Ambition Distributed Energy Global Ambition
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Can we make it ?

March 23, 2022
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Decarbonisation pathways

COP 21 scenarios meet the 2030 targets and Carbon budget overshoot by 2035 seems inevitable
reach carbon neutrality by 2050. Technologies to achieve negative emissions (CCS)
are essential to meet the COP 21 objectives

Emission outlook EU-27 with LULUFC (Mt)

Cumulative GHG emissions Global Ambition (Mt)
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o/ :
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0 3 -20000
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 Netemissions === Populationbudget  «eeee- Equity budget
e Historic ====Distributed Energy = ====Global Ambition =@=Target CO2 emissions Non-CO2 emissions LULUCF CCS
. Innovation is key to achieve a
Net zero can be achieved by 2050 ,
| e —— sustainable energy future
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ENERGINET

MAIN TOOLS IN EUROPE

REPLACE GAS ... AND
BECOME ENERGY FASTER RES OFFSHORE AS

INDEPENDENT EXPANSION RES-HUB FOR EU




ANK YOU !

ano@energinet.dk
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