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We bring electricity to our customers
through our two network companies

Caruna Oy Caruna Espoo Oy

Central Uusimaa, Koillismaa, Western Uusimaa, Espoo, Joensuu,
Southwest Finland, Ostrobothnia, Satakunta Kauniainen, Kirkkonummi

488,000 80,400 km

customers network length
165 m / customer

238,000 8,200 km

customers network length
35 m / customer

82% 29

Cabling rate customer / network km,
investments EUR 134 / customer

61% 6

Cabling rate customer / network km,
investments EUR 209 / customer

Great
Place Great Place to Work
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Clean transition road map 2020-2040

2020

— 45,000 electric cars

TWh

installed
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— Grid companies invested EUR 690
million in 2020, most of which was
related to weather-proofing.

— 2,600 MW of wind power has been
installed, annual production 8 TWh

— 290 MW of solar power has been
installed, annual production 0.3

— 1,100,000 heat pumps have been

System level

Customers
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2025

— Use of coal in energy production will end
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— Investments relating to weather-proofing
(EUR 9.5 billion) largely completed

— There are more than 4,200 public charging
stations across Finland

— EUR 15 bhillion has been invested in wind
power, resulting in 7,000 MW being installed

— Electricity storages provide flexibility with
500 MW of power

2030

24

— Investments in the distribution grid related to the
energy transition, EUR 3,000 million

— Energy communities have been
established in housing companies

— Total number of ground source
heat pumps is 270,000 and their
electricity consumption 1.9 TWh
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— 700,000 electric cars

— Solar power production has
increased 7-fold to 2 TWh

— Energy communities participate in
the electricity market

4 2040

— Finland is carbon-negative

— Investments relating to the
energy transition (EUR 14
billion) largely completed.

— 121 TWh of electricity is
consumed, increase +50%
compared to 2020

— 5 GW of solar power has

ﬂ

been installed, which is 1.5

times the entire
hydroelectric power
capacity. Solar power
produces 3 TWh of
electricity
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— Finland will be carbon-neutral in 2035
203

— The hydrogen economy consumes 15 TWh of

electricity, almost the same amount as the
entire forest industry in 2020

— 11,000 MW of wind power installed, annual
production 35 TWh

— The first small nuclear power plants produce

district heating and electricity

— Fingrid's new transmission connections
(1,700 MW) to Sweden and Estonia are in
use
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Theme Investments by municipalities
[ Batteries
1 Biochar Phase @ Expansion @ Feasibility study ®Investment decisi... ®Planning @ Start of ope...

[] Bioenergy
[] Biogas

[] Bioproducts

Clean energy pipeline is over

[ Carbon capture

[ Circular economy

1 50 b n€ by 2030 [ Electric mobility
(] Energy storage
[] Heat pumps

[] Heating
— Onshore wind power 54 bn€ S
; [ Nuclear Power
— Offshore wind power 58 bn€ O Ofishore wind
0 ] Onshore wind
— Power grid 8 bn€ N 1 Other
3 Ph
— Consumption, storage and other 33 bn€ Q)%'b(;@ L
$ [] Expansion
- Hydrogen 1 ’5 bn€ C)Q)(\ 6\% O] FeFa)sibthy study
. X f& \ [] Investment decision
— Battery manufacturing 6 bn€ QP Aé\‘ & 1 Pl
A\ .
— Steel 6 bn€ Q/({\\%% [] Start of operations
@
— Energy storage 2,5 bn€ D"ZQZMI . [N .
c . [ Aland C7 2 Z4 '  Romanovka
- B|Oref|nery 2’5 bn€ [] Central Finland - ({/ 4 st Peter.sbur
— Nuclear 1 bn€ gigmraIOstrobothnia y e 3 g
- KaanL_JH" Stockholm ESTONIA
— Solar 1 bn€ S
ymeniaakso a
— Textile fibre 0,5 bn€ ml ik
North Karelia
— Circular econom 0,5 bn€
: / Investment amount by Completion year
— Biogas 0,35 bn I
— Bio energy 0,25 bn€
— Heat pumps 0,2 bn€
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https://ek.fi/tutkittua-tietoa/vihreat-investoinnit/ snapshot 27.9.2023
https://www.fingrid.fi/kantaverkko/liitynta-kantaverkkoon/verkkokiikari/
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Plan the optimal solution with limited resources

A SPLENDID GAME WHICH TAKES ABOUT 20MIN. HHIGH RECOMMENDATION. © HTTPS://WWW.GAME.ENERGY/

BALANCE OF POWER

USER

UNIVERSAL SMART ENERGY FRAMEWORK
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https://www.game.enerqgy/



https://www.game.energy/
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Total energy system costs will rise Iin

BATTLE AGAINST CLIMATE CHANGE HAS A COST

midterm

2030 (rigid)

2030 (flexible) = 2050 (flexible)
e (5]
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Cost

3 RELATIVE ECONOMICS OF INTEGRATIONS OPTIONS

Chemical Storage

Inveluntary Load
Shedding

Mission

Xpansion

Residential
Demand Response

Strateg
RE Curtailment

Expanded Balancing
Fooprint/Jaint

Pumped Hydro
Storage

Thermal Storage

Joint Market
Operation
Increased Ancillary
Service Liquidity
Improved Energy
Market Design

Hydro Ramping

Industrial &
Commercial Demand

Systern Operation

Response

Sub-hourly
Scheduling and
Dispatch

RE Forecasting Option cost are system-dependent

and evolving over time

SYSTEM FLEXIBLE _
OPERATION MARKETS LOADS GENERATION NETWORKS STORAGE

Type of Intervention

Historic Current

Generation b b

R B

o N
System Cﬁ
integration
costs

¥ =
System
e, | MR R
Whole-
L
system = .
costs ] S
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https://www.chathamhouse.org/sites/default/files/publications/research/2018-08-21-flexFroggattQuiggin.pdf
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https://www.nrel.gov/docs/fy150sti/63021.pdf



https://www.chathamhouse.org/sites/default/files/publications/research/2018-08-21-flexFroggattQuiggin.pdf
https://www.nrel.gov/docs/fy15osti/63021.pdf

A primer on grid edge flexibility

Solutions categorised on
customer vs power system axis

Demand response - missing money

Theoretical
= > 3
Technical 2 s, 2 5 o S _
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Jsable Solution emphasis
In
use Customer Power system
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DSO operating environment drivers

INCENTIVES FOR EFFICIENT GRID INVESTMENT SECURE CLEAN ENERGY TRANSITION

Challenge: Costs and regulation Opportunity: Clean energy transition
— Substantial cost hike especially in construction — Finnish advantage
and operations — Empty space
— Weak investment environment has already — Good existing infrastructure
postponed grid development [Regulation — Predictable and stable regulation
update 2022] — Finance
— Finance costs have risen tenfold within few — Strong and smart power grid is in demand
years [app. 0,5 % => app. 5,0 %] — Significant grid investments by 2030
— Regulation guidelines for 2024 — 2031 — Higher national energy security of supply
— No incentive for efficient investments — New massive industrial investments app. 150
— Negative investment profitability billion euros
— High general efficiency demand for operations = Basis to finance current and future welfare state

28.9.2023 Lasse Konttinen ca ru n a



DSO regulation in 2016 - 2023

Adjusted EBIT

Reasonable Return EBIT (FAS)
+ !
Network Replacement Value
Network component average age / lifetime
Regulatory Asset Value

Other adjusted asset

Other profit adjustment items

Investment incentive

v
- v

Efficiency incentive

Innovation incentive

Regulatory Capital
X

Sectirn - " __;;;"J T —nve

Reasonable Return Adjusted EBIT
- +
Surplus (+) / Deficit (-)
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https://energiavirasto.fi/documents/11120570/13078331/Appendix 2 Regulation methods DSOs 2016-2023.pdf/0c4db75e-826a-8cab-c749-1e69fa37a5e3/Appendix 2 Requlation methods DSOs 2016-2023.pdf



https://energiavirasto.fi/documents/11120570/13078331/Appendix_2_Regulation_methods_DSOs_2016-2023.pdf/0c4db75e-826a-8ca6-c749-1e69fa37a5e3/Appendix_2_Regulation_methods_DSOs_2016-2023.pdf
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Regulation model 2024 - 2031

SNATCHING DEFEAT FROM JAWS OF VICTORY

An inefficiency incentive

— Proposal to share annual capex
efficiency 50 % /50 % and
every four years 100 %

— Current model shares efficiency
only every four years 100 %

— Investment incentive cost
sharing model leads to clear
welfare loss for customers and
companies

= Higher customer prices and
lower investment efficiency

28.9.2023 Lasse Konttinen

Cost cutting to the bone

— General efficiency demand of
2% per year

— New initiatives

— Regulation charges

= Focus on maintaining
operations

Investment halt

1) Non-market regulation unit
prices

2) Deferred tax from
cumulative depreciation
difference

3) Demolition depreciation
removal

= Investments conditions are
not equal in infra-business

caruna
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Antwerpen

Bruxelles Leuven
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https://www.wattapp.no/?baseTimeSeriesKind=actual
https://capaciteitskaart.netbeheernederland.nl/

A typical Finnish household with electric heating

LEFT: TOTAL INVOICE RIGHT: CARUNA DIVISION OF DISTRIBUTION COSTS

® |[nvestments

Network service provided to
Taxes customers
Transmission and distribution Purchase of electricity:
transmission grid or other high-
voltage network
e Purchases of loss electricity
Interest and other financial

B expenses to third parties

17 | = Dividends to owners

Gereration and retail 14

m [ncome taxes to the Finnish
state

EUR 2.6 billion in external financing, interest rate 2.1%
EUR 0.8 billion in shareholder loans invested by owners, interest rate 8.5%

13 EUR 0.2 billion in equity ca runa

https://enerqgia.fi/energiasta/asiakkaat/sahkoasiakkuus/sahkon hinta



https://energia.fi/energiasta/asiakkaat/sahkoasiakkuus/sahkon_hinta

A Strategy for

trading in stock market

DSO business

Pain & Gain, 2013

Margin Call, 2011
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A Brave bureaucrat is In need

AN INTERSECTION FOR WELFARE STATE.

Clean energy transition = DSO regulation model
enables profitable business with an incentive to
invest efficiently from social welfare point of view

a) Regulatory unit prices are in line within
construction market prices that is start of the
regulatory period at 1.1.2024

b) Investment incentive encourages efficient
investments

c) Tax and demolition handling is equal with other
infrastructure business

28.9.2023 Lasse Konttinen

Adjusted EBIT |

EBIT (FAS)
+
Other p j items

Clean energy transition
pipeline is over 150 bn€

— Onshore wind power
— Offshore wind power

— Power grid
— Consumption, storage and other

Hydrogen
BESS

Steel

Energy storage
Biorefinery
Nuclear

Solar

Textile fibre
Circular economy
Biogas

Bio energy
Heat pumps

1,5 bn€
6 bn€

6 bn€
2,5bn€
2,5 bn€
1 bn€

1 bn€
0,5 bn€
0,5 bn€
0,35 bn
0,25 bn€
0,2 bn€

54 bn€
58 bn€
8 bn€

33 bn€
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\We bring
electricity to you.
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