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Electric share of Norway’s N@DES
energy consumption was at 53% in 2021

n 2021 65% of all

new cars registered were BEV
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Will there be enough production?




And can it be transported? N@DES
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Focus is moving to the distribution grid N@DES
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A new reality NADES
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Consumption must follow production......... N@DES

Encourage
consumption
flexibility
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In order to optimise:
Behind the meter:

8 Energy efficiency

Consurgers & Move consumption to cheaper time slots
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oileepely © Reduce grid fees

& tools
Market based:

8 Generate revenue of explicit flexibility



Unlocking demand flexibility in NorFlex N@DES

NODES and the other project we participate in....
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http://www.nodesmarket.com/publications

Large scale demonstration project 2019 - 2023 KJ FIL%Q

- New digital flexibility value chain * Level playing field for all asset types
e Verification of market model * Industrial, commercial and household assets

Facilitating new business models  Value stacking, aggregation DSO - TSO
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New digital flexibility value chain CJ Fiex
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Integrated Market Design N@DES

® Unlocking the value of flexibility PR Flexibility bought top down
8  Flexibility at all levels of the grid i) | ==& )= |
6 Equal access to flexibility — mim
® Competition on a level playing field % ,%_‘\;
6 Price signals from the gr|d fﬁ - : Flexibility offered bottom-up
= |
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Facilitating new business models - sellers J FLEX

New opportunities for flexibility providers
Example: Tibber (CIRED paper #1316, 2022)
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NORFLEX: ACCOMMODATING E-MOBILITY IN THE DISTRIBUTION GRID.
UTILISING A FLEXIBILITY MARKET TO MANAGE GRID CONGESTION

m  We sec new business models developing. CPOs are
offering encrgy and cnergy companics are offering CPO
scrvices even with limited public funding.

Norway is the frontrunner in terms of EV adoption,
boasting a 65% market share of new-sales last year,
et displayed in Figure | (ERiLm0, 2022).
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Facilitating new business model - buyers O Riex

» Different use cases tested

DSO role

- Trading strategy to fulfil service needs P Fiexiviity mariet s one of many tools
» Reservation (LongFlex)

« Activation (ShortFlex)

Flexibil
markei:v

 Tested toolbox estimaton

« Switching % ‘
« Market based flexibility B manapement -
- Interruptible connection agreement TN -

» Advanced
» Flexible production Grid anahell  cont o

Contingency analytics
analysis
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Results J FLEX

Trading statistics  —~ \or

Jan 2021 — Mar 2022 JFLEX . — _
..... o =
..... s T & o
B R M) I e o
# aggregators 8 S .
S [t : —
# assets -2 400 g e el e
traded volume > 600 MW*h .
# trades > 12 OOO
average price 850 EUR/MW*h
total contracted value >51 O OOO EUR
NODES white paper smallest order 1 KW*h
Trading in NorFlex 2020-22 largest order 5 ’4 MW*h
l highest volume pr hour 7 MW

https://nodesmarket.com/publications/
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Level playing field for all asset types "y NOR

ShortFlex - Activation contracts

Traded quantity [MWh]
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How can the flexibility market N@DES
contribute to the electrification?
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Enable a transparent price formation

Allow the grid to signal to the commercial market where there is bottlenecks in the grid

Allow the grid to provide price signal, bids, valuing their need for flexibility at a specific location
Allow the grid to reserve flexibility ahead of time through LongFlex contracts

Allow the grid to manage activations, close to real-time, through ShortFlex contracts

Provide a level playing field for all flexibility providers regardless of technology

Allow flexibility to be offered to all levels of the grid showing, volume, price and location of flexibility
Enable the grid to operate with higher risk “from N-1 to N-0,9” *

Reduce the impact of conditional grid connections by coordinating flexibility activation in the market
Provide DSO/TSO coordination by offering transparency of activations contracts

Allow more connections to the grid!

* Ref report from Aabg Powerconsulting 14. January 2022: “Det norske kraftsystemet i det grgnne skiftet: Fra N-1 til N-0,9
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Thank you!




