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Dagsorden - Elaktgrforum den 1. december 2021 - kl. 10:00- ca. 15:00

9:30 Kaffe og rundstykker
[ 1 10:00 Velkommen ]
2 10:15 Introduktion til Energinet Systemansvar
3 10:25 Nyt fra Energig-projektet
4 10:55 Status fra NBM/EU balancing platforms
5 11:15 Viking Link — handelsarrangementer

12:15-13:00 Frokost

6 13:00 Orientering fra Forsyningstilsynet

7 14:00 Kapacitet pa udlandsforbindelserne

8 14:20 EnergiOprindelse — Timebaserede oprindelsesgarantier
9 14:40 Long-term Transmission rights — auktions status

14:55 Evaluering, tak for i dag
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ENERGINET SYSTEM OPERATOR

The foundation for a secure and efficient
green transition for both electricity and gas

Jeppe Dang, Energinet Systemansvar, Omradeleder, Marked
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ENERGINET’S NEW ORGANIZATION

Energinet Group

HR, Strategy and Innovation and Group Legal et (LI

Communications Digitalisation Affairs

Engineering and
Construction

Electricity Gas Storage

Transmission Transmission Denmark




System Operator
Sgren Dupont
Kristensen

International relations
Torben Brabo

Associated
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Peter M~.. nussen
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STRUCTURE
AND CORE
TASKS

System Development
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Business and Markets
Signe Horn Rosted

System Operation
Klaus Winther
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C/Gas Ma;ke;]ts Market Systems
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Electricity Market design

. -
Islands

EU and Nordic relations

Gas Market design and
Baltic Pipe preparation

Market design Frequency
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Data and Systems —
innovation and
market/control center
systems

Tariff methodology and
economic regulation
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Green Hydrogen Hub
1 GW ELEKT.

CLIMATE GOALS 5?122”;:";‘;‘;’?
CALL FOR SECTOR
COUPLING p—

1 GW ELEKT.

Hysynergy
1 GW ELEKT.

Energinet System Operator play a special
role in sector coupling and power-to-gas.

In 2050, electricity and gas is assumed to
be consumed very differently than today - R
—as energy, but increasingly important as ¥ b T ‘:j o

o
e
part of e-fuels, etc. Ty ‘ 'Y'
2020 2030 2040 2050 ! 0,1 GW ELEKT. f

L’
Project developers
e Hysynergy: Everfuel, Shell
e Hegst: Copenhagen Infrastructure Partners (CIP)
* Green Hydrogen Hub: Eurowind, Gas Storage Denmark, corre.energy
* Green Fuels for Denmark: @rsted, DSV, Maersk, Ksbenhavn Lufthavn m.fl.
* Green Lab Skive: Norlys, Everfuel, Green Hydrogen Systems m.fl.
e Aabenraa havn: Linde Gas
e AquaVentus: RWE, Gasunie , Siemens, Shell, Equinor m.fl.

Host(CIP) %
1 GW ELEKT,

Green Fuelsfor Denmark

1,3 GW ELEKT.

EU
GHG reduction

Denmark

AquaVentus
10 GW ELEKT.

GHG reduction 70 % 100 %

Electricity — RE share 63 % 110 % >100 %
>100 %

Gas — Biomethane share 21% 63 %
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INTEGRATION OF LARGE SCALE \
OFFSHORE WIND e L

[ \
i |
i : Potential of )N
..and (semi-) large scale onshore wind and solar PV : atleast | ) ““Piobably "onty"
| 20-40 GW | B realistic with totally

. | V. 4-6 GW offshore wind
I offshore wind I (including existing)

I at some of the I 4 \\‘into the AC-grid in the *
I best sitesinthe ! Wwestern partof

Large scale electrolysis/PtX and multi GW | NorthSea :~\"' Denmark  <opv'. ()
offshore Wind in Denmark goes together \ %

B I e

Without electrolysis/PtX it will be difficult and less
attractive to install many GW new wind (and PV) in

Denmark. Due to power price “cannibalism” and public Eg.12GW , = — = = ~Eg.0.7GW
challenges with expanding electrical infrastructure. : ;

|

\

! |




ENERGINET

A JOINT SYSTEM OPERATOR WILL SPEED UP
INTEGRATION OF THE ENERGY SYSTEMS

i S
TRANSITION

Strengthen Energinet’s
contribution to an
accelerated green
transition of the energy

supply

INNOVATION

Create optimal conditions
for innovation,
cooperation, competence
development and
knowledge sharing

PLANNING &
DEVELOPMENT

Improve development of
market models,
integrated infrastructure
planning and operational
solutions



ENERGINET
GREEN ENERGY FORA BETTERWORLD

ENERGINET SYSTEM OPERATOR CREATES THE FOUNDATION
FOR A SECURE AND SAFE GREEN TRANSITION

~
N 00 %\ Q( P 5 AR AT
0168 Y @ ®=
DEVELOPINGTHE DEVELOPING MARKETBASED ACCELARATING THE ENSURINGA HIGH
TRANSITION SOLUTION FOR A RE-BASED |MPLEMENTATIONOF DEGREE OF ELECTRICITY
NETOWORKINA SYSTEM DIGITALSOLUTIONIN RELIABILTYIN A
RAPIDLY CHANGING BOTH OPERATION NETWORK UNDER
WORLD AND DEVELOPMENT TECHNICAL CHANGE

OF THE ENERGY GRID



OPEN FOR
MARKET
DIALOUGE

Inputs, critique, suggestions,
innovation, new ideas etc. for a
better market design in the
green transition are highly
appreciated.
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Linette Linnemann Pedersen, Energinet Systemansvar, Elmarked
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3 GW havvind. N

Udvides senere til ‘..’ =

10 GW : )

i ‘ —*BORNHOLM
eller strgm nok S ",\\) 2 G\W hawvind

til 10 millioner -~ :
- ellemstrom nok
husstande. ; o
til 2 millioner

husstande.




HAWINDITEU T

30

3 procent af Europas havarealer Europas nuveerende kapacitet 300 GW i 2050 er det mal for
skal bruges til vindmelleparker, fra havvind skal naesten havvind, som Europa-

hvis Europa skal opfylde sin del 30-dobles i Igbet af de naeste Kommissionen har fremlagt i

af Parisaftalen inden 2050. 30 ar, hvis Europa skal opfylde november 2020. Det vurderes

sin del af Parisaftalen inden ngdvendigt, hvis Europa skal

2050. opfylde sin del af Parisaftalen

inden 2050.




Nordsgen: 2R
3 GW havvind omkring 2030 ¥
og senere mindst 10 GW. |

@sterspen, Bornholm:
2 GW havvind i 2030.

(evt. 1 GW i 2030 og senere
stepvis udbygning)

.. NYE VINDM@LLEPARKER
@ ENERGI® NL, BE, DE
O MULIG ILANDF@RING
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Bare et udsnit af spgrgsmal:
- Offshore Bidding Zones
- Budzone studie

- Fordelingseffekter
- Flowbased vs NTC

- Balancering, reserve
dimensionering




LAS MERE

Energinet og vores arbejde med de to energiger i dansk
farvand

Energistyrelsen og det samlede program for de to
energiger i dansk farvand

Det internationale TSO-konsortium North Sea Wind
Power Hub, som udvikler konceptet
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Linette L Pedersen, lin@energinet.dk, +45 23462870
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yr NBM STATUS
Sisse Friis Hansen, Energinet Systemansvar, Systemydelser
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NBM Program

STAT U S N B M Who are Program Mangement? : o

Nordic Balancing Model

“Feelles Nordisk program der skal bane
vejen for tilslutning til de faelles
Europaeiske Balanceplatforme MARI og 4 ' y
PICASSO, herunder skiftet til kvarters A ' 2 2 € g 9 " %
afregning” > d'h dh/ 2 afa | W A a’n

Wk ENERGINET  FINGRID  Statnett 3

Se mere pa nordicbalancingmodel




ROADMAP SEPTEMBER 2021

Go-live
date assessed
by TSOs in Q4 2021

Earliest 2022, Q1

Nordic aFRR
capacity
market

Earliest 2021, Q4
National
aFRR
capacity
markets

2021,Q4
Single Price
Model

Elaktgrforum

Latest 2024, Q2
European
aFRR EAM
2023,Q2 (PICASSO)
15 min
intrada
market

2023,Q4 falest 2008, 02
d European
G Nordic mFRR Sl
Ngtr?jrizate SPENER) capacity

mFRR EAM 15 min ISP B

ENERGINET

27



GO-LIVE AF
ETPRISAFREGNING

FOR ALLE UBALANCER

Zndringer til balanceafregningen er tradt i
kraft d. 1. november 2021 i Danmark, Norge,
Sverige og Finland.

Zndringerne forenkler og ensarter
balanceafregningen, sdledes at ubalancer,
der opstar fra hhv. forbrugsenheder,
produktionsenheder og handel, handteres og
afregnes ens.

ENERGINET

NB
X342, 04
Automated
i T ="
o 204 &

SINGLE PRICE MODEL ER DET FORSTE SKRIDT | NORDIC BALANCING MODELS LANGE RAKKE AF PROJEKTER, SOM SKAL SIKRE
BALANCERING | FREMTIDENS GRONNE ELSYSTEM

NY FORBEDRET MODEL FOR BALANCEAFREGNING
AF ALLE NORDISKE BALANCEANSVARLIGE
AKT@ORER

PUBLICERET D. 1.11.2021 15.16

Fraidag, 1.november, indforer Energinet ny model for balanceafregning og understotter
dermed en forenklet og mere effektivt balanceafregning af de balanceansvarlige aktorer i
Danmark og i Norden. Det sker som det forste led i en lang rsekke markedsandringer under
det faelles nordisk TSO-samarbejde, Nordic Balancing Model.

Go-live nyhed pa Energinets hjemmeside
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/ANDRINGER INDF@RT D. 1. NOVEMBER 2021

Vedrgrer balanceansvarlige aktgrer

. EN SAMLET
ETPRISAFREGNING UBALANCEPOSITION

NYE VARDIER:
VOAA OG IC

Etprisafregning
indfgres for alle
ubalancer

Erstatter den tidligere
to-prismodel for
afregning af
produktionsubalancer

En samlet
ubalanceposition per
balanceansvarlig, per
budzone, per
ubalanceafregnings-
periode indfgres

Ubalancepositionen kan
nu vedrgre produktions-,
forbrugs-, og
handelsubalancer

For mere information om andringerne, se Energinets nyhed her.

Introduktion af veerdierne
Value of Avioded Activation
(VoAA) og Incentivising
Component (IC) som fglge af
EU lovgivning

Veerdier vil tilsammen veere lig
med day-ahead prisen

De vil benyttes til at seette
ubalanceprisen i tilfelde af
perioder uden nogen
reguleringsretning

Ubalancepriser og veerdierne
offentligggres pa eSetts

hjemmeside
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NATIONALE OG NORDISK NEM
AFRR MARKED -

aFRR marked i DK1 forseetter som det ser ud i dag.

Muligheden for at endre markedsdesignet o -
undersgges pt. <

Nationale aFRR CM’er:

* Statnett forventer go-live 29. november 2021

*  Fingrid forventer go-live 18. januar 2022

* Svenska Kraftnat har udskudt go-live fra 18. januar 2022

* DK2 afventer go-live til indtreeden pa nordisk aFRR marked
(forventeligt ultimo 2022)

Nordisk aFRR CM go-live afhaenger af flowbased




NORDISK MFRR EAM

Projektet mFRR energiaktiveringsmarked (EAM)
skal bygge bro til, at Danmark og de gvrige tre
nordiske lande, Norge, Sverige og Finland, senest i
2024 kan tilkoble sig det feelles europaeiske
energiaktiveringsmarked for mFRR, MARI.

Det vil veere muligt at teste op mod platformen fra
april 2022, og der er forventet go-live af del 1
(automated operation) fra november 2022.

| Iebet af december og januar afholdes der
bilaterale mgder med aktgrer, som forberedelse til
go-live.

ENERGINET

NBM
e
Q\‘_




MFRR ENERGIAKTIVERINGSMARKED (EAM)

— NY INFORMATIONSSIDE

Ny side om NBM = mFRR EAM pa Energinets hjemmeside
* Beskrivelse af projektet mFRR EAM

* Links til relevante dokumenter: Product memo, Implementerings

guiden, eksempler pa budfiler.
* Tidslinje
* Kontaktinformation
Siden opdateres Igbende:
* ”Sddan kommer du med pad det nye nordiske requlerkraftmarked”

* ”“Beredskab i ngdsituationer”

ENERGINET

[FORSIDE > EL > SYSTEMYDELSER > NBM PROJEKT > MFRRENERG!AKTIVERWGSMARKED]

MFRR ENERGIAKTIVERINGSMARKED

Nyt faelles nordisk mFRR energiaktiveringsmarked skal erstatte det nuvarende regulsrkraftmarked

Projektet mFRR energiaktiveringsmarked (EAM) skal bygge bro til, at Danmark og de evrige tre nordiske
tande, Norge, Sverige og Finland, senest i 2024 kan tilkoble sig det fzlles europaiske
energiaktiveringsmarked for mFRR, MARI

“

Forberedelse

Indferelse af Indfgrelse af
inordiek I automatiskdriftal im: 15minutters i Tikobing
B nordisk mFRR EAM s i

(inklusiv test)

Med mFRR EAM introduceres en ny nordisk platform for automatisk bududvzlgelse og budaktivering pa
15-minutters basis til erstatning af det nuvasrende timebaserede regulerkraftmarked. Med det nye
marked introduceres der nyt budformat, nye budattributter og ny aktiveringsprofil. Markedst vil frem til
15 minuttars ubalanceafregning (15 min ISP) i 02 2023 fortsat vaere timeafregnet. Efter 15 min ISP vil
markedet blive afregnet p3 kvartersbasis.

MFRR Energiaktiveringsmarked

KONTAKT

Electricity market

[ ELECTRICITYMARKET@ENERGINET DK

SENESTE VERSION AF
IMPLEMENTATION GUIDE M.M.

Implementation guide, Product memo og
Ediel reserve bid document
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mFRR-Platform ion Roadmap Lastupdated on Oclober 2021 based on latest information available
2021 2023 2024
MFRRIF 7 8 910111212 3 45 8 a3z 04 a1 2 a3 a4 a1 Q2 Q3 o4
5.4.(0)) AOF
5.4.(0)0) 1s0-150 sewement [N
54, ¥ Testing functions & mFRR operatio I
mFRR-Platform ) TS0s Interoperability tesisl
i Operational tests (parail
W) TS0s Conneclion / Go-live
5.4.(b)0vi) mFRR-Platform Go-live
2021 2022 2023 2024
Country _ Go-Live TS0 78 910111212345 6] a4 0102 03 a4 o Q2 a3 o4
Germany SOHzIAmprion/ TenneT
Cmbl TransnetBW.
o 900 0 Greece  |CERSERNNN -oine” —
Austria APG
Manually Activated Reserves Initiative =
Czech republic CEPS
Ecloniz 0 ELERING'
” 5 o . Sicvenia ELES
European implementation project for
Denmarx Energine®
. Buigaia £50
th t th E FRR Finland Fingia
e creation o e curopean m Crosts Tioes
Lithuania LITGRID'
77 Hungary MAVIR
p atform Faling PE
Spain REE
Portugal REN —
Franca RTE —
Slovakia SEPS
Sweden SVK
Netherlands TenneT BV
Taly Tema
Romania Transelecrica”
EEA
Norway Elmm ‘Statnett
Non-EU Member State
United Kindom NGESO"
Swienand ‘Swissgnd”
5.4.(b)1) National terms and conditions development
5.4 (o)1) National terms and condifions entry inta force
5.4 (b)) Interoperability tests between TSG and mFRR-Platiorm

5.4(D)v) TS0 connection 1o MFRR-platiorm | Go-live
5.4.(0)1} EBGL Afticle 62 Derogation considered / requested | granted
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aFRR-Platform Accession Roadmap Lastupdated on 26/10/2021 based on latest informaticn awallabls
2021 | 2022 2023 2024

aFRRIF 7T 8910112123456 03 4 ar Qz Q3 Q4 [s1] Qz
5.4.(b){ii) AOF (done)

5.4 .(b)(ii) TSO-TSOsetlement

5.4.(b)(M) Tesiing funclions & aFRR operation

5.4.(b)(ill) TSOs Interoperability test

5.4.(b){iv) Operational test {parallel run}

5.4.(b){y) TSOs Connection ko aFRR platform | Go-live
5.4.(b)() aFRR-Platiorm Godive

2021 2022 2023 2024

Country Derogation 7TEO0MW0MI21 23456 @ o4 a1 [+] Q3 Q4 a1 Qz
deadiine  TSO
G

EU:
Austia
Belgum il
Ulgana
roatia HOPS
Caech republic CEP
Denmark’ Energinel
Finland’ Fingrid
France RTE
Garmany 50H AMP TNG TTG
Greece ADMIE

The Platform for

the International Coordination

of Automated Frequency Restoration
and Stable System Operation

laly
Netherlands
oland
oriugal
Romania Tianseleciica
T

“European platform for the exchange of
balancing energy from frequency
restoration reserves with automatic
activation or aFRR-Platform” T, ——

S4.(bK) National terms and conditions entry Info force
54 (bKiil) Interoperability tests between TSO and aFRR-Platform

- S4[(bKY)  TSO connection to aFRR-platiorm / Go-live
5.4.(bjui) EBGL Aricle 62 Derogation considered (no deadline listed) / requested (no deadiine listed) / granted (new deadline listed)

Yongy—S—r
on- 3
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ENERGINETS FORVENTNING TIL TILSLUTNING TIL DE
EUROPAISKE MARKEDSPLATFORME

| henhold til Kommissionens forordning (EU) 2017/2195 af 23. november 2017 om fastseettelse af
retningslinjer for balancering af elektricitet (herefter benzevnt EBGL) @gnsker Energinet at anmode
om undtagelse fra tidsfristen for implementering af de europzeiske markedsplatforme

Anmodning om udszttelse af indtraeden pa MARI
* Udskydelse fra 24. juli 2022 til og med 24. juli 2024
* Forventelig indtreeden i Q4 2023/Q1 2024

* Hgring fra 22. oktober til 22. november — forventes
anmeldt til FSTS start januar

T PICASSO Work

Anmodning om udszettelse af indtraeden pa PICASSO
* Udskydelse fra 24. juli 2022 til og med 24. juli 2024 Micsions £ tomn 52 Lo PoAss0.
* Forventelig indtraeden i Q3 2024

* Hgring fra 22. oktober til 22. november — forventes
anmeldt til FSTS start januar
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| VIKING LINK PROJEKTET
\ / Marked, regulering og fremtidig handel
\
( Jim Vilsson og Morten Pindstrup, Energinet Systemansvar,
Elmarked
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Projekt status
Regulatoriske rammer

Fremtidige
handelsarrangementer
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CONVERTER STATUS

Good progress, approx. 140 people in Revsing on daily basis.

Current Status:
* Halls, erection of structural steel (90%), installation of cladding (75%), roof/trapeze (80%), ornamental fagade (40%).
* Control Building, installation of building services proceeds. Piping, heating, ventilation, cable trays and cable pulling (40%).

e Foundations for AC yard (90%), cooling yards (80%), tarmac (80%)

Erection of steel approx. 3 weeks delayed due to quality issues. Mitigations agreed, right quality is achieved. Caused knock-
on effect on other works. Catch-up plan under clarification, expect to be back on track in January.

SIEMENS
Tugesity for ife

1. december 2021 Elaktgrforum
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PHOTOS UK BICKER FEN

Overall view of platform facing north,
attenuation pond, site accommodation,,
contractors compound, AC haul road

Pole 1 Transformers base (ready for Slip Form walls)

1. december 2021 Elaktgrforum
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PHOTOS DK REVSING

!

Drone Photo - topping-out event (26-10-2021)

Pol 1 - North side (23-11-2021)

1. december 2021 Elakterforum
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LATEST DEVELOPMENT ON THE CABLE PROJECT

e UK Landfall cables pulled in with some complications — under investigation

* As built survey data being analyzed to prove correct burial depth of C1 and C2
cables

e Planning of the intermediate HV test of C1 and C2 cables ongoing

* DK onshore — Cable installation ongoing — 21 out of 54 sections

UK onshore — Cable installation ongoing — 18 out of 59 sections

e Offshore cable — 2 of 7 conpaigns completed (cable burial not complete)

1. december 2021 Elaktgrforum



LEONARDI DA VINCI — CABLE LOADING IN ARCO FELICE

ENERGINET

C2 HVDC Cable Load — LDV -
Arco Felice.

Vessel seen in moorings at

C2 HVDC Cable Load — LDV - Port & Starboard FWD
moorings with two Bow anchors deployed.

1. december 2021 Elaktgrforum
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LDV — CABLE LOADING IN ARCO FELICE

A,
.

C2 HVDC Cable Load — LDV — Pole 1 stow in FWD C2 HVDC Cable Load — LDV — Cable catenaries of both
Carousel. poles being well controlled between quayside and vessel.

1. december 2021 Elaktgrforum
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UK ONSHORE CABLE INSTALLATION - PRYSMIAN

T () Allyste
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DK ONSHORE CABLE INSTALLATION - NKT
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REGULATORISKE RAMMER 1

Nogle ting gar godt...

Driftsaftaler: @

* Bilateral driftsaftale
Market arrangements
IT

e Trilateral driftsaftale
Switching
Outage coordination

* Handelsarrangementer



ENERGINET

BEHOV FOR TO DRIFTSAFTALER

* Aftalekomplekset er stort og anderledes end set
pa vores gvrige udlandsforbindelser

* Skyldes setup i UK

* ”Steerk” adskillelse mellem ejer, SO og TO pa
engelsk side

/NG Viking Link \

* Driftsaftaler endnu ikke indgaet . ]
Bilateral Driftsprotokol

* Aftalerne forventes at skulle gaeelde i 40 ar men
kan selvfglgelig 2endres ved behov undervejs

* Forbehold for endringer Flerparts Driftsaftale

>
NG ESO J

~




DRIFTSAFTALER - EMNEOVERSIGT

Bilateral Driftsprotokol:
Markedsdesign:

* Eksplicitte auktioner, UIOSI, UIOLI
* LTTR-produkter, DayAhead, IntraDay

* Fordeling af kapacitet

* # auktioner og hvilken bgrs?

Beregning af kgreplan
Systemydelser
Kontrol af HVDC
Ubalancehandtering
Udetidskoordinering
Koblingsprocedure
Referencepunkt
Kommunikation og dataformater
Tidsstandarder
Transmissionstab
Afregning

REMIT handtering

Flerparts Driftsaftale:

Ramping restriktioner
Systemfrekvensforpligtelser
Kapacitetsberegning, NTC og ATC
Udetidskoordinering

Systemydelser

— EA, El, RDCT, stop ramping, OTS, LFSM

Ikke-planlagt udetid
Fast switching

Return to service
Rapportering

Switching
Driftsopfglgningsmgder

ENERGINET
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REGULATORISKE
RAMMER 2

Andre omrader ikke helt sa godt....

EU-GB samarbejde:
* Trade and Cooperation Agreement (TCA)

* MRLVC
*  P3 pause til Specialised committee tager stilling
Kapacitetsberegning

*  Kompliceret proces men dog ikke sat i sta
* EC, ACER og NRAs

ENERGINET
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Et aftale under udarbejdelse i H LT
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UDLANDSFORBINDELSE ]
UDEN FORMEL _ *
HANDELSSTRUKTUR

Efter Brexit er der mange deler af handelsstrukturen
pa Viking Link som ikke er beslutet endnu

SDAC Market Coupling ikke en mulighed

Loss Volume Coupling andbefaldet af EC
Eksplicit auktion en mulighed

Hvad skaber mest veerdi for danske aktgrer?
Aktgrdialog start ultimo sommer 2021




BEHOV FOR AKT@REDIALOG OMKRING VIKING LINK

ENERGINET

National Grid har driftet mange forbindelser med eksplicit auktion det sidste ar og har
deres helt klare billed omkring struktur af produkturer pa Viking Link

15% of
capacity
reserved

N

Weekend

UloSlI

UloLlI

iy

Unused capacity
available for
intra-day Explicit
Auctions

Explicit Auctions of PTRs {Physical Transmission Rights) with a

maximum duration of 1 year

February |

March

April

May

Product | Direction | Date of Auction ~ Time (CET) | Capacity (MW)
\ [
FR-GB Monday 15 - 12:00 — 125
Eelemrar 22 GB-FR Tuesday 16 12:00 125
FR-GB | Wednesday 24 — 11:30 - 100
. GB-FR | Thursday 25 11:30 100
FR-GB Tuesday 2 — 12:20 — 150
Summer2021 () | —p"e | Wednesday3 12:20 150
. FR-GB Monday 8 — 12:20 — 100
Winter 2021 (1) 15 rq Tuesday 9 12:20 100
FR-GB Monday 19 — 12:00 - 125
Calendar2022 W) [—mmre ] Tuesday 20 12:00 5
FR-GB Tuesday 27 — 12:10 - 150
e GB-FR Wednesday 28 12:10 150
FR-GB Monday 3 — 11:30 - 100
June (1) -

GB-FR Tuesday 4 11:30 100
FR-GB | Tuesday25- 12:00 - 125
Catendar 2022 () [—"re ™ Wednesday 26 12:00 125
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Aktgrdialog med start ultimo sommer 2021 som et fgrste skridt for at finde ud hvad som
giver mest for de danske aktgrer der kan taenkes handle pa greensen DK1-UK

Input fra aktgrer Input fra aktgrer

Are |- DA

Input fra aktgrer:

Laengere kontrakter skaber likviditet
DA kontrakter skaber DA likviditet

Lange kontrakter ngdvendige hvis nogen skal tgrre tage laenge risici
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AKT@RDIALOG OMKRING HANDELSSTRUKTUR PA VL

Aktgrdialog med start ultimo sommer 2021 som et fgrste skridt for at finde ud hvad som
giver mest for de danske aktgrer der kan taenkes handle pa graensen DK1-UK

‘ Month Product | Direction ‘ Date of Auction  Time (CET) ‘ Capacity (MW)

Input fra aktgrer: | | | |

Colencar 2022 1) |~ 2 “Tousanyze | 1200 =

- De korte kontrakter (weekend, uge) kan tiltraeekke mindre og flere spillere February P B -
- Mindre kredittu ngt ___—5umme,2m e Vmim:y_s = gg
- Ud over maned og ar har kvartaler en stor veerdi for Nordiske marked il e e T :
- Ar+2-3 kontrakter kan have stor veerdi — 11:2%30_ =
- En opdeling af &rsvolumen som pa Storebaelt har stort vaerdi o [ Z'é’}ii VE‘;;;iZZZ;s 1?21:20_ -
- Lignende opdeling af manedsvolumen kan have lige sa stort veerdi A ——— =
UloS! i uesday :

- Dog skal volumen vare store nok (>=75 MW)

/\ r fo’ | Tuesday25- 12:00 - 125
- Vigtigt med tid mellem auktioner hvis samme dag \{ e =

) A
nal ‘Monthly  Weekend Intra-day
4
Y ] o
xplicit Auctions of PTRs (Physical Trar pacity
maximum duration of
plicit
ions

som andre forbindelser. m
\F

nsmission Rights) with a
f




SNAK OMKRING LTTR PA VIKING LINK

Jim Vilsson
jvi@energinet.dk
60 53 00 65
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Dagsorden - Elaktgrforum den 1. december 2021 - kl. 10:00- ca. 15:00

9:30 Kaffe og rundstykker
1 10:00 Velkommen
2 10:15 Introduktion til Energinet Systemansvar
3 10:25 Nyt fra Energig-projektet
4 10:55 Status fra NBM/EU balancing platforms
5 11:15 Viking Link — handelsarrangementer
[ 12:15-13:00 Frokost ]
6 13:00 Orientering fra Forsyningstilsynet
7 14:00 Kapacitet pa udlandsforbindelserne
8 14:20 EnergiOprindelse — Timebaserede oprindelsesgarantier
9 14:40 Long-term Transmission rights — auktions status

14:55 Evaluering, tak for i dag
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14:55 Evaluering, tak for i dag



ENERGINET

APACITET PA
UDLANDSFORBINDELSER

Januar - Oktober 2021

Myroslava Malyk, Energinet Systemansvar, ElImarked
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KAPACITET PA UDLANDSFORBINDELSER

Day-ahead kapaciteter for danske udlandsforbindelser (vaegtet gennemsnit) Januar - Oktober 2021

Hovedresultater for Januar - Oktober 2021:

e Det vaegtede gennemsnit af kapaciteten pa alle forbindelser til og fra Danmark var 81,5 % af max
NTCide fgrste 10 maneder af 2021.

Heraf:
* 85,7 % af max NTC pa AC forbindelser (4 totalt)
* 77,5% af max NTC pa DC forbindelser (8 totalt)

* Der var samlet set 2 forbindelser med kapacitet pa under 70 % af max NTC som gennemsnit over
de fgrste 10 maneder af 2021.

e Konti-Skan import 48,9%
» Skagerrak eksport 65,9%



Kapacitet & Flow

Syspower Symbol Name @ Flow DK2 -->SE4 @Flow SE4 --> DK2 @ Kapacitet DK2 --> SE4 @ Kapacitet SE4 --> DK2
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jan 2021 mar 2021 maj 2021 jul 2021 sep 2021
Tllgaengelig importkapacitet i procent me”em: Year  January February March April May June July August September October November December
Ostdanmark - Sverige (gresund) 2018 | 8511% 9555% 98,07% 5890% 73,64% 88,17% 80,67% 78,16% 77,98% 81,16% 98,55 % 82,39%

2019 | 89,75% 94,04% 8562% 8569% 59,18% 100,00% 93,23% 100,00% 62,69% 9467%  8455%  98,79%

Nuvaerende maksimal importkapacitet for SE4 --> DK2 2020 | 91,26% 100,00% 72,69% 5523% 32,10% 31,97% 100,00% 100,00% 97,71% 9531%  94,63%  97,88%

1 _300 2021 | 100,00% 100,00% 99,87% 93,56% 92,62% 9895% 5481% 67,07% 92,21% 8504%
Tilgaengelig Eksportka pacitet i procent me| lem. Year lanuary February March April May June luly August September October November December
Ostdanmark - Sverige (@resund) 2018 | 61,30% 78,93% 80,690% 3821% 4092% 5986% 4835% 42,78% 58,94 % 61,60% 82,63 % 59,14 %

2019 | 7369% 7235% 6625% 52,88% 30,03% 4039% 71,71% 9403%  5752% 7993%  71,14%  81,59%
2020 | 8427% 9557% 7085% 5724% 3031% 2958% 9827% 7952%  8373% 9310%  8522%  9527%
-1.700 2021 | 100,00% 100,00% 99,63% 94,38% 90,39% 9837% 2735% 8823%  9945% 9570%

Nuveerende maksimal eksportkapacitet for DK2 --> SE4




Kapacitet & Flow

Syspower Symbol Name @ Flow DE --> DK2 @ Flow DK2 --> DE @ Kapacitet DE --> DK2 @ Kapacitet DK2 --> DE

1tusind

v

|l W

m

Otusind

-1tusind

Kapacitet & Flow [MWh]

jan 2021 mar 2021

Tilgeengelig importkapacitet i procent mellem:

@stdanmark - Tyskland (KT/KF)

Nuvaerende maksimal importkapacitet for DE --> DK2

1.000

Tilgengelig Eksportkapacitet i procent mellem:
@stdanmark - Tyskland (KT/KF)

Nuveerende maksimal eksportkapacitet for DK2 --> DE

-985

i|'h||i'lll T
TILREL LU WMH

T
w1

maj 2021 jul 2021 sep 2021

Year  January February March April May June July August  September October November December
2018 | 100,00% 100,00% 99,55% 100,00%  36,56% 0,00% 77,03% 62,23% 750% 99,68% 98,33 % 99,58 %
2019 | 100,00% 100,00% 100,00% 80,83% 100,00% 100,00% 100,00% 84,68 % 100,00% 100,00%  100,00% 100,00 %
2020 | 100,00% 100,00%  99,87% 98,25% 100,00% 100,00% 100,00% 97,57% 0,00 % 0,00 % 0,00 % 48,12 %
2021 70,33% 87,14% 82,19% 74,58% 83,15% 74,78% 89,52% 89,07% 69,40% 64,87 %

Year  January February  March April May June July August  September October  November December
2018 | 100,00% 100,00% 100,00% 100,00% 36,56 % 0,00% 7742% 62,23% 750% 99,86 % 98,76 % 99,58 %
2019 | 100,00% 100,00% 100,00% 80,83% 100,00% 100,00% 100,00% 84,68% 100,00% 100,00 % 47,67%  100,00%
2020 | 100,00% 100,00%  99,87% 98,28% 100,00% 100,00% 100,00% 97,57 % 0,00 % 0,00 % 0,00 % 26,27 %
2021 61,49% 7343% 71,73% 6043% 6550% 6926% 86,01% 8526% 66,59% 62,97 %



Kapacitet & Flow

Syspower Symbol Name @ Flow DK1 > NL @Flow NL--> DK1 @ Kapacitet DK1 --> NL @ Kapacitet NL > DK1

N0 L LL !|‘I|"

1.000

5

(=]
(=]

Kapacitet & Flow [MWh]

-1.000

jan 2021 mar 2021

Tilgengelig importkapacitet i procent mellem:

Vestdanmark - Holland (COBRA)

Nuveerende maksimal importkapacitet for NL --> DK1

700

Tilgengelig Eksportkapacitet i procent mellem:

Vestdanmark - Holland (COBRA)

Nuvaerende maksimal eksportkapacitet for DK1 --> NL

-700

- R R

1

maj 2021 jul 2021 sep 2021
Year January February March April May June July August  September October  November December
2019 65,52 % 100,00 % 82,50 % 93,55 %
2020 | 98,71% 100,00% 99,87% 100,00% 100,00% 100,00% 100,00% 96,77 % 83,33 % 0,00 % 0,00 % 0,00 %
2021 | 68,08% 100,00% 99,87% 100,00% 100,00% 100,00% 46,10% 78,23 % 100,00 % 85,48 %
Year January February March April May June July August  September October November December
2019 65,52 % 100,00 % 77,50 % 93,55 %
2020 | 92,26%  96,55% 99,19% 100,00% 84,45% 40,89% 66,82% 8257% 76,03 % 0,00 % 0,00 % 0,00 %
2021 | 64,48% 100,00% 99,87 % 100,00% 100,00% 100,00% 46,10% 78,23% 98,10 % 85,04 %



Kapacitet & Flow

Syspower Symbol Name @ Flow DK1-->NO2 @Flow NO2 > DK1 @ Kapacitet DK1 --> NO2 @ Kapacitet NO2 —> DK1

il

2tusind

1tusind | \ ] "
Otusind ¥ il

) |
-1tusind m Mm

jan 2021 mar 2021

Kapacitet & Flow [MWh]

Tilgengelig importkapacitet i procent mellem:

Vestdanmark - Norge (Skagerak)

Nuveerende maksimal importkapacitet for NO2 --> DK1
1.680

Tilgeengelig Eksportkapacitet i procent mellem:
Vestdanmark - Norge (Skagerak)

Nuveerende maksimal eksportkapacitet for DK1 --> NO2
-1.680

i
LAt

maj 2021 jul 2021 sep 2021

Year  January February  March April May June July August  September October
2018 96,39 % 82,58% 80,02% 84,49% 6738% 7797% 8591% 7406% 79,10% 72,10%
2019 | 100,00 % 57,43% 7342% 5987% 8168% 8256% 6925% 4553% 7980% 42,79%
2020 61,84 % 58,74% 68,12% 90,71% 82,82% 4295% 61,88% 70,09% 71,17% 83,61%
2021 99,86% 100,00% 99,87% 93,98% 9559% 9052% 7534% 9363% 94,02% 93,27%
Year  January February March  April May June July August  September October

2018 | 96,50% 83,09% 69,80% 84,49% 78,47% 7810% 8836% 74,66% 7910% 72,34%
2019 | 100,00% 57,43% 70,43% 59,87% 81,68% 8256% 69,25% 4553% 8530% 40,27 %
2020 | 90,18% 90,54% 7521% 6569% 7846% 42,97% 2888% 28,95% 38,09% 51,38%
2021 | 6793% 6800% 6794% 60,64% 67,04% 61,73% 6586% 6687% 6593% 66,64%

1




Kapacitet & Flow

Syspower Symbol Name @ Flow DK1 —> SE3 @ Flow SE3 > DK1 @ Kapacitet DK1 —> SE3 @ Kapacitet SE3 —> DK1
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jan 2021 mar 2021

Tilgeengelig importkapacitet i procent mellem:
Vestdanmark - Sverige (Konti-Skan)

Nuvaerende maksimal importkapacitet for SE3 --> DK1

715

Tilgeengelig Eksportkapacitet i procent mellem:
Vestdanmark - Sverige (Konti-Skan)

Nuveaerende maksimal eksportkapacitet for DK1 --> SE3

=715

maj 2021 jul 2021 sep 2021

Year January February March April May June July August  September October November December
2018 | 100,00% 100,00% 9886% 97,13% 98,87% 9581% 100,00% 98,58% 49,37% 86,14 % 100,00 % 99,46 %
2019 | 100,00%  96,26% 91,80% 93,93% 33,44% 99,44% 92,70% 72,40% 43,48% 55,57 % 52,33 % 96,04 %
2020 98,19% 96,74% 94,62% 8294% 6896% 4335% 53,16% 3992% 68,92% 84,30% 50,75 % 72,53%
2021 85,18% 6585% 31,81% 6291% 61,31% 2510% 67,66% 7,39% 18,10% 63,38%

Year January February March April May June July August  September October November December
2018 | 83,00% 87,02% 8200% 6531% 7315% 6654% 63,21% 8533% 2894% 60,21% 84,58 % 75,92 %
2019 | 87,13 % 7781% 6894% 6349% 2087% 41,75% 7686% 97,14% 50,50% 69,66 % 50,78 % 82,46 %
2020 | 90,08% 89,68% 9566% 90,78% 91,34% 74,01% 8533% 72,44% 96,62% 96,62 % 80,23% 87,04 %
2021 | 96,39% 72,11% 4030% 91,95% 92,13% 9580% 96,05% 92,56% 69,61% 93,37%



Kapacitet & Flow

Syspower Symbol Name @ Flow DE —> DK1 @ Flow DK1 —> DE @ Kapacitet DE —> DK1 @ Kapacitet DK1 -—> DE
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Tilgaengelig importkapacitet i procent mellem: Year January February March April May June July August  September October November December
Vestdanmark - Ty5k|a nd 2018 | 9366% 84,12% 98,13% 99,43% 90,19% 84,27% 92,83% 99,74% 99,06% 99,86 % 91,86 % 93,17 %
. . . 2019 | 7431% 74,70% 88,64% 98,28% 9825% 77,96% 90,65% 92,45% 94,20% 89,98% 89,81 % 99,46 %
Nuvaerende maksimal importkapacitet for DE --> DK1 2020 | 7737% 9927% 96,67% 92,70% 9546% 9641% 8624% 7510% 89,82% 64,60%  81.,73% 94,76 %
2.500 2021 | 92,68% 92,05% 93,41% 9690% 9503% 9643% 92,19% 8039% 91,58% 86,28%
TiIg&ngeIig Eksportkapacitet i procent mellem: Year January February March April May June July August September October November December
Vestdanmark - Tysk[a nd 2018 | 60,26% 5859% 5895% 6066% 5236% 5601% 6365% 61,73% 59,22% 53,82 % 56,85%  5534%
. . 2019 | 55,06% 59,29% 64,23% 6874% 69,72% 62,01% 73,28% 72,69% 73,11% 70,39% 70,15 % 73,62 %
Nuveerende maksimal eksportkapacitet for DK1 --> DE 2020 | 57,67% 72,96% 73,03% 73,19% 73,11% 73,52% 6954% 67,58% 61,57% 53,74%  6549%  7822%

-2.500 2021 | 7936% 7697% 83,67% 7301% 7239% 7239% 7416% 7595%  7943% 69,68%



Kapacitet & Flow

Syspower Symbol Name @Flow DK1 -->DK2 @Flow DK2 --> DK1 @ Kapacitet DK1 --> DK2 @ Kapacitet DK2 --> DK1
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Ti|g$nge|ig importka pacitet i procent mellem: Year January  February March  April May June July August ~ September October  November December
Vestdanmark - @stdanmark (Storebaelt) 2018 | 100,00% 100,00% 96,37% 99,24% 9843% 9964% 98,51% 99,27%  10000% 84,68%  100,00% 100,00 %
2019 | 100,00 % 90,19% 99,76 98,22% 100,00% 92,95% 9957% 99,20% 100,00 % 84,81 % 100,00 % 100,00 %
Nuvaerende maksimal importkapacitet for DK2 --> DK1 2020 | 9677% 9964% 9987% 98,83% 10000% 99,43% 99,89% 97,89%  99,93% 100,00%  100,00% 100,00 %
600 2021 | 100,00 % 99,11% 99,87% 100,00 % 8589% 99,12% 9895% 99,91% 99,87 % 100,00 %
Tilg&ngelig Eksportkapacitet i procent mellem: Year  January February March April May June July August  September October November December
Vestdanmark - @stdanmark (Storebaelt) 2018 | 100,00% 100,00% 9596% 9967% 92,26% 99,59% 97,86% 99,27 % 99,95% 84,68%  99,38%  100,00%

2019
Nuveerende maksimal eksportkapacitet for DK1 --> DK2 m—

-590 2021

100,00 90,31% 99,60% 96,53% 100,00% 93,04% 99,56% 99,20% 100,00% 84,81 % 100,00% 100,00 %
96,77% 99,37% 99,87% 9886% 100,00% 9943% 99,89% 97,84% 99,93% 96,46 % 93,21% 100,00 %
99,83% 99,11% 9987% 10000% 8589% 9911% 9893% 9991% 98,32 % 100,00 %
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Dagsorden - Elaktgrforum den 1. december 2021 - kl. 10:00- ca. 15:00

9:30 Kaffe og rundstykker
1 10:00 Velkommen
2 10:15 Introduktion til Energinet Systemansvar
3 10:25 Nyt fra Energig-projektet
4 10:55 Status fra NBM/EU balancing platforms
5 11:15 Viking Link — handelsarrangementer

12:15-13:00 Frokost

6 13:00 Orientering fra Forsyningstilsynet
7 14:00 Kapacitet pa udlandsforbindelserne

[8 14:20 EnergiOprindelse — Timebaserede oprindelsesgarantier ]
9 14:40 Long-term Transmission rights — auktions status

14:55 Evaluering, tak for i dag
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ENERGINET

ENERGIOPRINDELSE

Timebaserede oprindelsesgarantier
Jeppe Hedegaard Munck, Energinet Systemansvar, EImarked

Steffen Damm Hansen, Energinet Systemansvar, Systemveerdi og
Regulering

1. december 2021 73



FORMAL MED
ENERGIOPRINDELSE

At dokumentere “den grgnne

veerdi” fra en VE-kilde til
slutbrugeren — todelt

anvendelighed malrettet: L

1. Grgnt elforbrug g

2. Input til VE-baserede PtX-
produkter




HVORFOR

ENERGIOPRINDELSE?

S

Stigende krav fra
elforbrugere:

Visse segmenter af elkunder
efterspgrger dokumentation
for oprindelse af deres
strgmforbrug pa timebasis

AT

Power-to-X: Sikkerhed
for grgn oprindelse:

Ny metode fra EU-
Kommissionen undervejs,
med ggede krav til
dokumentation af
strgmmens oprindelse, nar
der produceres brint og
braendsler vianettilsluttede
elektrolyseanlzeg
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Power Exchange

24/7 Green power

Biomass

Heat Your product

eFuels Plastic Proteins
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ENERGY TRACK & TRACE:
MULTIPLE NEEDS ON THE SAME TECHNICAL FOUNDATION




ENERGY
From a regulated base layer to the end-customers ®e TRACKSTRACE
Consumers (pursuing 24/7 sourcing strategy)
—  User layer
Suppliers (that offer 24/7 green contracts | SLAs)
Market places for granular certificates |
Matching algorithms - Market layer

®. ENERGY
® TRACKG&TRACE

L (potentially
Production (Issuance) » » Consumption (Cancellation) Li%‘:?;;:l
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Why join this initiative?

Together, we set new standards by creating solutions that work.

1) Co-Create and influence the Granular
Certificate development of the future

2) Voice what brings value to you and is relevant for
you and your industry

3) Use your First-mover position to accelerating RE
and thereby ensure more sustainable and cost-
effective energy

4) Concrete demonstrator project, build on data and
digitalization

Interesseret i at deltage/hare mere: Kontakt

Jeannette Mgller Jgrgensen JMJ@energinet.dk
Steffen Damm Hansen STD@energinet.dk

ENERGY

‘0 TRACK&TRACE

3 TSOs drive Energy Track and Trace initiative:

‘@m?oup

East Germany and Belgium

elering

Estonia

CNERGINET

Denmark



Slide nummer 81

MAO 1) influence the GC devlopment of the future
2)Voice what brings value to you
3)Valuable and relevant out-side in perspective
4) be part of creating a strong and relevant value proposition for you and your industy
5) be part of accelerating RE and thereby ensure more sustainable and cost effective energy
6) .. something about reducing CCO2 footprint

7) reliable and trustworthy documentation to support CSR initiatives and reports
Morten Houborg Andersen; 2021-11-16T11:23:16.366

MAO 0 [@Mette Have Larsen-Ledet]
Morten Houborg Andersen; 2021-11-16T12:14:34.925
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Dagsorden - Elaktgrforum den 1. december 2021 - kl. 10:00- ca. 15:00

9:30 Kaffe og rundstykker
1 10:00 Velkommen
2 10:15 Introduktion til Energinet Systemansvar
3 10:25 Nyt fra Energig-projektet
4 10:55 Status fra NBM/EU balancing platforms
5 11:15 Viking Link — handelsarrangementer

12:15-13:00 Frokost

6 13:00 Orientering fra Forsyningstilsynet
7 14:00 Kapacitet pa udlandsforbindelserne
8 14:20 EnergiOprindelse — Timebaserede oprindelsesgarantier
[ 9 14:40 Long-term Transmission rights — auktions status ]

14:55 Evaluering, tak for i dag
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LTTR i Danmark

LTTR STATU S Stigende antal aktgrer

Priser i 2021 og 2022
The LTTR future




LTTR  DANMARK

LTTR er en forpligtelse fra FCA

Hedgingprodukt hvor kgbere kgber muligheden
til nominering eller kompensation svarende til
prisforskellen mellem to budzoner

| dag udbydes der kapacitet pa maneds og
arskontrakter

Alle LTTR pa de danske greenser er i dag FTR

Tidspunkt for LTTR implementering

2017 2019 20237
Storebzelt X
DK1-DE
DK2-DE
DK1-NL

DK1-UK
?
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FLERE AKT@RER ER KOMMET TIL DE SIDSTE TO AR

Siden 2019 hvor alle danske forbindelser mod kontinentet udbyder LTTR deltager ny flere
aktgrer i auktionerne, hvilket kan ses bade pa ars og manedsauktionerne

Antal deltagere ved arsauktion Antal deltagere ved december manedsauktion
25 35
30
20
25
15 20
10 15
10
5
5
0 0
Storebaelt DK1-DE DK2-DE DK1-NL Storebaelt DK1-DE DK2-DE DK1-NL

m 2019 2020 72021 m2022 m2019 m2020 m2021



STIGENDE AUKTIONSPRIS

Auktionspriserne for 2022 afspejler meget den
prisforskel som har forventes mellem budzonerne
men 2022 bliver et meget spaenende ar

Auktionsprisen for december maned blev
historisk hgj pa naesten alle forbindelser

- Auktionsprisen 2022 pa alle forbindelser
mod kontinentet er eksploderet sammen
med stigende spreads og forwardspriser

- DK2-DE blev solgt lavere end DK1-DE
- DK1-DK2 blev solgt lavere end DK2-DK1
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THE LTTR FUTURE

De naeste par ar sker der ikke kun noget med antal af produkter og forbindelser hvor Energinet
tilbyder LTTR; andet nordisk land begynder tilbyde LTTR og Flow Base skal implementeres

- Fra arsauktionen 2020 er volumen delt op i 2 auktioner = Det har nu faet andre TSOer til at
kigge pa samme Igsning til at hjaelpe pa faldende likviditet

- LTTR for 2023 alt. 2024 kommer at tilbydes mellem Finland og Estland

- Nordic LT Flow Base CCM er besluttet af ACER og skal implementeres efter Nordic DA FB



SNAK OMKRING LTTR

Jim Vilsson
jvi@energinet.dk
60 53 00 65
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