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70% MINIMUMSKAPACITETER
TIL CROSS BORDER FLOW |
ELSYSTEMET

Morten Pindstrup, Elsystemansvar, Internationale ElImarkeder
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ORDLYDEN CLEAN ENERGY PACKAGE

Forordning 2019/943, artikel 16.8

8.  Transmission system operators shall not limit the volume of interconnection capacity to be made available to
market participants as a means of solving congestion inside their own bidding zone or as a means of managing tlows
resulting from transactions internal to bidding zones. Without prejudice to the application of the derogations under
paragraphs 3 and 9 of this Article and to the application of Article 15(2), this paragraph shall be considered to be
complied with where the following minimum levels of available capacity for cross-zonal trade are reached:

(a) for borders using a coordinated net transmission capacity approach,_the minimum capacity shall be 70 % of the
transmission capacity respecting operational security limits after deduction of contingencies, as determined in
accordance with the capmcity allocation and congestion management guideline adopted on the basis of Article 18(5)
of Regulation (EC) No 714/20009;

(b) for borders using a flow-based approach, the minimum capacity shall be a margin set in the capacity calculation
process as available for flows induced by cross-zonal exchange. The margin shall be 70 % of the capacity respecting
operational security limits of internal and cross-zonal critical network elements, taking into account contingencies,
as determined in accordance with the capacity allocation and congestion management guideline adopted on the basis
of Article 18(5) of Regulation (EC) No 714/2009.

The total amount of 30 % can be used for the reliability margins, loop flows and internal flows on each critical network
element.
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DET NYE ER, AT KRAVET ER REDUCERET FRA 100% TIL 70% (?)

Betyder at en TSO overholder loven hvis der (kun) tildeles 70%?

Samlede kapacitet

<

Kapacitet der

tildeles markedet
(RAM i FB)

> Max. 30%

~ Min. 70%

Udmentningen gar pa:

1) atdet de 30% der
handhaeves

2) det skal kunne pavises, at der
kun er indehold de tre
naevnte elementer nar
kapacitet frigives til
elmarkedet

3) Det skal sikres pa timebasis,
ikke bare i gennemsnit
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HVAD ER LOOP FLOW OG INTERNAL FLOW?

Disse flows fglger hovedsaligt af for fa budzoner og optager (utilsigtet) kapacitet i nettet, derfor er
det relevant at disse indgar i 30%- malet

Internal flow - - — — — — — Loop flow
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HVAD ER RELIABILITY MARGIN (RM)?

Der er en forskel pa forventet flow og fysisk flow som vi ma tage hgjde for. Dette ggres med
baggrund i statistik.

Flow profile Reliability margin
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e Planined flow s Physical flow

RM = Flow ved 90% fraktil
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INDSATS  ENERGINET FOR OVERHOLDELSE AF
CEP70% KRAVET

Energinet ser ikke at vi umiddelbart har stgrre problemer med at overholde
CEP70% kravet

Energinets kapacitetsberegning ger det sveert at dokumenterer efterlevelse
grundet formatet samt hvilke data som gemmes under beregningen

Vi arbejder med 3 spor i efterlevelse af reglen nu og i fremtiden

Driftsinstruks til kontrolcentret
Opdatering af vores standard kapacitetsberegningsdriftsinstruks

Sikre minRAM pa 70% i flowbased
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OPSUMMERING AF CEP/0% KRAVET

Bindende for alle TSO’er fremadrettet, om end fgrst fuldt fra 2025 for nogle
TSO’er

Geaelder pa alle linjer/transformere som er relevante for flow pa
udlandsforbindelser

Det geelder i princippet for hver eneste time, ikke kun i gennemsnit

Der er et taet link til sikkerhedsanalyserne som udfgres af RSC’erne og
TSO’erne

Vores compliance med reglen vil halvarligt blive monitoreret af ACER og FSTS
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OFFSHORE BIDDING ZONES
A FOCUS ON MARKET DESIGN

Morten Pindstrup, Elsystemansvar, Internationale ElImarkeder




European

REGULATION: A N\ /)

MAIN MESSAGES

v’ Existing energy market regulation can N DU Y
work for hybrid assets P L y TT
A b’ il I‘ T

> 70 % rule and full utilisation of offshore
wind can coexist

» Requirement: correct bidding zone

configuration for hybrid asset c le a. |'| e I'I e I‘gy

» Result: No need to use the term “hybrid
assets”. They are like all other assets.

v’ Clear roles and responsibilities are
essential

» Unbundling rules must be respected to
ensure fair competition for consumers
and between offshore wind developers




KF CGS ER DET F@ARSTE "HYBRIDE” PROJEKT

i ad

Danemark Schweden

Kriegers Flak
. Combined Grid Solution

*Danmark og Tyskland har faet en undtagelse for CEP70% for KF CGS
https://energinet.dk/Om-nyheder/Nyheder/2020/11/16/EU-giver-undtagelse-til-banebrydende-KF-CGS-loesning

Markedsmodellen er en “"Home
Market Model”

Kapaciten pa udlandsforbindelsen
prioriteres til vindproduktion

CEP 70% reglen for minimumskapacitet
kan ikke opfyldes for KF CGS med
nuveerende markedsdesign®

Elaktgrforum - online
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ENERGINET

HOME MARKET DESIGN

/ Day-ahead exchange

)

\ Bidding zone border /

Havmglleparken er en del af BZ1 og far derfor BZ1 prisen

[
Price (BZ 1) Price (BZ 2)
~ 50 £/MWh 1000 MW 500/10(]) MW 3 35 €/MWh
e Generation(OWF) forecast  [RESEAEEEEN
given to the
=500 MWh market in one

direction



ENLERGINET

CAN A BIDDING ZONE WITHOUT LOAD WORK?

It works onshore. Energinet has years of experience with bidding
zones where generation exceeds load.

Take DK1 as an example:

2019:
= Roughly 25 % of the year, renewable generation exceeds load.

= Negative prices less than 2 % of the year, of which 2/3 were
shared with (most likely imported from) Germany.

Elaktgrforum - online 24. november 2020 17



MARKET DESIGN OF
AN OFFSHORE GRID

Kray Country D

Transparent

|kke-diskriminerende

Sundt investeringsklima

Country A
pVind farm

Substation

Country C Country A

Country B
Wind farm

Substation

Country B




MARKET DESIGN OF
AN OFFSHORE GRID .

Zountry C g
{_ Nind farm y Wind farm

Krav Country D

Island

Transparent

|kke-diskriminerende

Country A
Wind farm

‘ Substation

Country A

Sundt investeringsklima
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MARKET DESIGN OF
AN OFFSHORE GRID .

Zountry C g
{_ Nind farm y Wind farm

Krav Country D

Island Country C
Wind farm
BZ X2 1

Transparent

|kke-diskriminerende

Island

Country A
Wind farm

‘ Substation

Country A

Sundt investeringsklima

Skalerbart
Substa

Country C

Foreslaet lgsning

Offshore budzoner

Country B
Wind farm

Udfordring

Indtjening for ejererne af havmglleparkerne

Substation

Country B




DAY-AHEAD EFFIENCY ENERGINET

600 MW offshore
generation

HIGH PRICE @{@/

m@m

LOW PRICE

Total injection

Home Market — 1,000 MW

T Total extraction
=400 MW

Day-ahead results are the same

*Assuming equal forecasts and MC(OBZ)<Low price

m Total extraction
=400 MW

Total injection

ffsh iddi
Offshore bidding zone _ 1.000 MW




ENERGINET

OBZS CASE: LOW GENERATION
~

. .. o Theoretical decomposition of trade
OWF receives 35€/MWh (the price in the bidding zone(s) P
to which there is no congestion) Traded "offshore energy”

Traded “onshore” energy

Bidding zone border
o /

X Soou T =35 €/MWh
m Generation(OWF) m

=500 MWh

[
100 % 100 %
I capacity given capacity given
I to the market to the market
Price (BZ 1 '
e é/MV\;h \ o . Price (BZ 2)
[
[
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ID/IMBALANCES IN HOME MARKET DESIGN

Developer delivers 200 MWh unexpected generation in BZ1.
Since imbalance will overload line to shore in BZ1

BZ1
High price

ID sale = 200 MWh

—> TSO 1 to countertrade with BZ2 TSO
= TSO 1 to redispatch 200 MW

Countertrade = 200 MWh

1000 MW

TSO hastodo
+200MW redispatch

79

oo
| Generation(OWF)

= 500 MWh
+ 200 MWh (imbalance)

500/10c|) MW

50 % capacity
given to the
market in one
direction

ENERGINET

\J

/ Day-ahead exchange
Countertrade flow

Bidding zone border /

BZ 2, Low price

TSO hastodo
-200MW redispatch



ENERGINET

OBZS CASE: LOW GENERATION
~

: . e Theoretical decomposition of trade
OWEF receives 35€/MWh (the price in the bidding zone(s) P
to which there is no congestion) Traded “offshore energy”

Traded “onshore” energy

Bidding zone border
N /

=35 €/MWh

_ovw 2
m Generation(OWF) m

=500 MWh
+ 200 MWh (imbalance)

[
100 % 100 %
I capacity given capacity given
I to the market to the market
Price (BZ 1 ID sale = 200 MWh i
e €(/I\/IV\3h A\ 1ooor= Price (BZ 2)
[
[

77



ENERGINET

OFFSHORE BIDDING ZONES VS. HOME MARKET

OFFSHORE BIDDING ZONES

Advantage:
Correct dispatch in all cases
Use of balancing platforms

Windfarms can trade in ID and offer balancing
services

Compliance with 70% requirement and
no priority dispatch for renewables

Disadvantage:

* Developer revenue concern / higher need for
subsidies

HOME MARKET SOLUTION
Advantage:

|II

*  “Normal” capture price for wind

Disadvantage:

Mix-up in roles and responsibilities
Non-compliance with 70% requirement
Sub-optimal dispatch at negative prices

More redispatch/TSO intervention than
necessary

Transparency in capacity calculation

Scalability



DEVELOPER REVENUE
CONCERNS

Price of offshore bidding zone will converge with
low price bidding zone => lower average
revenue

Offshore price formation very sensible to export

capacity from offshore bidding zone
 What if TSOs give only (and not more than)
70 % of (thermal) capacity?

Lower developer revenue matched by higher
TSO congestion income
e Redistribution scheme based on
“additional” TSO congestion income?
Compensation scheme for export capacity
reductions?




EU’S OFFSHORE
STRATEGI

Satser pa stor-skala vindudbygning og
behandler en raekke emner med fokus pa:

e Offshore budzoner som markedsdesign

e Klart definerede roller og ansvar

At undga diskrimination af aktgrer

Potentiel lavere afregningen af vind i
offshore budzoner end ved radiale
ilandfgringer

Mulig synergi i samplacering med nyt
forbrug

ENERGINET
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KAPACITET PA
UDLANDSFORBINDELSERNE

Q1-Q3 2020

~ Nikolaj Andersen, Elsystemansvar, Internationale ElImarkeder
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GENNEMSNITLIG KAPACITET PA
UDLANDSFORBINDELSERNE

Den gennemsnitlige kapacitet (12 maneders Igbende gennemsnit) ligger pa et
sammenligneligt niveau som de foregaende ar

Ar/kvartal Ql Q2 Q3 Q4
2018 82,0 79,8 79,6 80,4
2019 79,3 80,3 82,4 80,7
2020 81,7 82,2 81,0




GENNEMSNITLIG KAPACITET PA
UDLANDSFORBINDELSERNE (Q1-Q3 2020)

Forbindelse Import Eksport
DK1-DE 87,3% 67,6%
COBRA 97,6% 82,1%
Skagerrak 72,1% 56,8%
Konti-Skan 73,9% 87,0%
Storebaelt 99,1% 99,1%
Kontek 88,4% 80,6%
@resund 75,6% 69,4%

ENERGINET



INFORMATION OM UTILGANGELIG KAPACITET

ENERGINET

| 2020 har de Nordiske TSO’er publiceret 1354 beskeder om utilgeengelig kapacitet (inkl.

opdateringer)

Publisher Planned Unplanned
Energinet 143 52
Fingrid 32 28
Statnett 444 163
Svenska kraftnat 429 63
Total 1048 306
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Monitorering af 70% reglen
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MARGIN AVAILABLE FOR CROSS ZONAL TRADE
(MACZT) DATA REQUEST

ACER’s dataindsamling indeholder en raekke krav

e Krav til hvilke data der skal leveres

* Data skal leveres for day ahead og skal reflektere den implementerede
kapacitetsberegningsmetode:

Data skal leveres for CNTC og Flow based regioner
* Data skal sendes to gange om aret
* Data skal leve op til kvalitetskravene (der ma ikke mangle noget)

”In case of non-compliance with this request, ACER reserves the right to issue a formal decision
requiring the provision of the data.”



RESULTATER™ - ENERGINET ANALYSE ENERGINET
1. HALVAR 2020

AC Greense Eksport

DK2 - SE4 3 0,069% 0 0%
DK1 - DE/LU 0 0% 14 0,321%
DC Graense Import Eksport

DK1 - NO2 6 0,137% 2 0,046%
DK1 —SE3 30 0,687% 24 0,54%%
DK1 — DK2 31 0,71% 31 0,71%
DK1 - NL 0 0% 0 0%
DK2-DE/LU 0 0% 0 0%

For DC greenser er det i alt 87 timer hvor compliance ikke kan dokumenteres eller potentielt er overtradt.

*Opggrelsen daekker over timer hvor Energinet ikke umiddelbart kan dokumentere compliance eller hvor Energinet er incompliant
med kravet om 70% minimumskapacitet.
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NFORMATIONER TIL
MARKEDET OMKRING
CAPACITETER | FLOWBASED

Baggrund, formal og metode

Nikolaj Andersen, Elsystemansvar, Internationale EImarkeder



ENERGINET

BAGGRUND

Kapaciteter publiceres som fglge af kravene i transparensforordningen

Transparensforordningen (TR)

 Day ahead kapacitet TRart. 11

* Intraday kapacitet TR art. 11
* Forecasted kapacitet (week, month og year) _ TRart.11

7

. . . L o
Information om aendring i kapacitet i tilfaelde af udkobling I_ TR art. 10 |



ENERGINET

BAGGRUND

Transparensforordningens art. 10 og REMIT er udgangspunktet for markedsbeskeder om
utilgeengelig transmissionskapacitet.

Kravet i TR art. 10 er, at TSO’erne publicerer information om:

— the estimated impact on cross zonal capacity per
direction between bidding zones,

Der er saledes ingen reference til hverken NTC eller flow based parametre i
transparensforordningen
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BAGGRUND

NTC er det nuveerende udtryk for kapacitet mellem budomrader

To eksisterende platforme til publicering information om Ny NTC
* ENTSO-E Transparency platform
* NUCS — Nordic Unavailability Collection System

Flow from Flow to From To Installed Capacity Available Capacity Unavailable Capacity
DK1 NO2 28.09.2020 06:00 (CET) 02.10.2020 18:00 (CET) 1632 MW 946 MW 686 MW
NO2 DK 25.09.2020 06:00 (CET) 02.10.2020 18:00 (CET) 1632 MW 946 MW 686 MW
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FORMAL

Vi skal overholde gaeldende lovgivning samtidigt med at vi leverer brugbar information til
markedet og til brug i kontrolcentret

Vi mener, at information om utilgeengelig
transmissionskapacitet og hvordan det

pavirker cross border kapacitet i fremtiden
[ ] i)

skal offentligggres pa en made, sa markedet :—I_
kan relatere det til de kapaciteter de ser.

Derfor mener vi, at det ikke vil veere
meningsfyldt at fortsaette med at

RAM  RAM FRM Fmax AAC

offentligggre nye NTC vaerdier, nar vi skifter MV (mw) @efmax) (vw) (w) mwy  FTOF PTPR TR PTEE PR
00:00 -

tll ﬂOW based 01:00 962 73% 9 1320 146 95,4% -10,6% 57,6% 1,8% -30,5%
01:00- 959  73% 8 1320 157
02:00 40,4% -41,3% 82,8% 67,9% 12,7%
02:00 - 969 73% 8 1320 160
03:00 3,1% 72,0% 60,7% 86,8% 82,4%
03:00 -

0,
04:00 970 3% 8 1320 152 -27,9% -17,6% _ 32,5%_ 86,7% -58,1%
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BESKEDER OM UTILGANGELIG KAPACITET | FLOW
BASED

For at kunne beregne utilgeengelig transmissionskapacitets pavirkning pa
udlandsforbindelserne er det ngdvendigt fgrst at beregne en reference.

Nordic RSC Reference domane

G

FE -] =R
T - ==
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UTILGANGELIG TRANSMISSIONSKAPACITET

Reference domaenet repraesenterer alle timer i fremtiden



ENERGINET

UTILGANGELIG TRANSMISSIONSKAPACITET

Hver gang det er ngdvendigt at udkoble et transmissions asset, vil vi beregne et nyt sat
flow based parametre der vil reflektere afkoblingens pavirkning pa kapaciteten

Reference domane
(Intakt net)

Y Y
\ 4
A
IR
A
—-_— =V



ENERGINET

UTILGANGELIG TRANSMISSIONSKAPACITET

Jo flere udkoblinger og dermed scenarier, jo flere domaener vil der blive publiceret...

Reference domane
(Intakt net)

H—N—»H< >id »!
I | L '
: 1 2 i3 4 4 I

| L l
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UTILGANGELIG TRANSMISSIONSKAPACITET

| et worst case scenarie vil vi veere ngdsaget til at beregne over 8000 domaener pr. ar

Reference domane
(Intakt net)

| | 1 i | I
I 3 5 L8 9 110 11 [
1

o123 4 6 / | |
@0-000 000- 0
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UTILGANGELIG TRANSMISSIONSKAPACITET

Systemet vil ogsa tage hgjde for Igbende a&ndringer.

Reference domane
(Intakt net)

' 3 4 s 6 17

o1 2 s o 78 | 11
© ®-0 200 0 - &

: | | : |
L9 10 11 12 I
|
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SPARGSMAL?
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Nordisk mgde om kapacitet pa
granserne 4. december 2020

Blandt emnerne pa programmet

» Nordisk flow-based og aFRR-
kapacitetsmarked

» 70% krav og SE undtagelse for 2021

» Budzoneevaluering

A\

Undersggelse af
prisafdaekningsmuligheder

A\

Modhandel pa DK1-DE-greensen

Forsyningstilsynet

‘g MCQErgy Reg llators

Invitation to the NordREG
Stakeholder meeting on
capacities (online meeting 4th
December 2020 at 9:30-13:00
CET)

Deltagelse fra ACER, nordiske
requlatorer, TSO’er, markedsaktarer

Tilmelding:
http://www.nordicenergyrequlators.org/news/

53



Forsyningstilsynets verserende metodesager siden april 2020 om elengros- og
transmission (udvalgte sager)

Deltagelse af DK1 i kontinentaleuropzaeisk FCR-marked Afggrelse forventes i december 2020
Metode om indkgb af mFRR-kapacitet i DK1 og DK2 Afggrelse forventes i december 2020

Udseettelse af frist for overgang til 15 minutters ubalanceafregning Afgerelse forventes i januar 2021

Reguleret pris Afgarelse forventes Q1 2021

Metode om reservation ml. DK1 og DK2 til udveksling af mFRR- Afggrelse i offentlig haring indtil 27.

kapacitet november

Leverandgrer af balanceringsydelser uden energileverance Afgarelse forventes i offentlig haring til
december 2020

Prisfastsaettelse af abonnement Afgarelse forventes i offentlig hagring i Q1
2021

Cost plus Energinets metode sendes i offentlig

haring snarest

2 Forsyningstilsynet 54



Forsyningstilsynets afsluttede metodesager siden april 2020 om elengros- og
transmission (udvalgte sager)

aFRR-erstatningsindkgb i DK1 Godkendt 18. maj 2020

Udbud af systemgenoprettelsesreserve i @stdanmark Godkendt 26. august 2020

Reserveforsyning til Bornholm Godkendt 9. september 2020

Udbud af systemgenoprettelsesreserve i Vestdanmark Godkendt 30. september
2020

Energinets metodeanmeldelse vedrgrende forskrifterne C1, Godkendt den 13. oktober

C2,C3,D1og | 2020

Andret metode for kapacitetsberegning i CCR Nordic Godkendt den 17. oktober
2020

FFR-marked i DK2 Godkendt 30. oktober 2020

1L Forsyningstilsynet 55



REMIT

Nyt fra ACER

» Opdateret REMIT Guidance
> Fjerde abne brev om datakvalitet
> Abent brev om betydningen af Covid-

19 for fristen for at offentliggare intern
viden pa dertil egnet platform

—= Forsyningstilsynet

Nyt fra DK og Norden

» Hjemmearbejde og REMIT

» Nordisk REMIT-seminar til marts 2021

56



Andre emner

Dokumenter Samling 2020-21 lovforslag L 67

Udmeantning af ACERs afggrelser pa

balanceomradet i 2020 L 67 Forslag til lov om aendring af I¢

(Gennemfgrelse af elmarkedsdirektivet, ensretning af udlebsdatoe

Udmagantning af elmarkedsdirektivet ved 4K s sy e e )
lovforslag L67 og tilhgrende Saming: 202021
beken dtg Q relser Status: 1. beh./Henvist til udvalg

Om lovforslaget

Sagsgang:

Fremsat 30-10-2020

1. behandlet / henvist til udvalg 06-11-2020
Sat pa dagsorden til 2. behandling 08-12-2020
Sat pa dagsorden til 3. behandling 10-12-2020

—= Forsyningstilsynet 57
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12:00 5) Information til markedet om kapacitet under flowbased

12:15 6) Orientering fra Forsyningstilsynet

12:45 7) Status NBM

13:00 Tak for i dag
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"Faelles Nordisk program der skal bane
vejen for tilslutning til de feelles I NS

«  ENERGINET FINGRID Statnett

Europaeiske Balanceplatforme MARI og = D000 OHO i
PICASSO, herunder skiftet til kvarters
afregning”

Se mere pa
https://nordicbalancingmodel.net/



NBM The NBM Program
o e Update on Status & Outlook

Model
Faelles Nordisk aFRR reserve marked,
godkendt af ACER | August

) today
Regulatorerne kraever at reservation af t
transmissionskapacitet fgrst ma starte nar, Nordic aFRR
N . X . capacity market |
der er opnaet tilpas kvalitet i flowbased R

beregningerne. 1

Preparation phase
Proaktiv mFRR Energi aktivering

* Ubalance Prognose per 15 min

» Aktiverings behov per 15 min

* Overgangslgsning fra 60 — 15 min
* Nye mFRR budformater

* Target model finalized
 fallback solutions identified

L]
UPDATED
INFORMATION

on planned go-live
for aFRR CM

Pre-study on aFRR EAM
Klarlegge strategi for tilslutning
til PICASSO

PLANNED

GO-LIVE
Nordic aFRR  [ESHESTalN=Cld
capacity market KedeReRailaals
Qz 2021 acit; market

ok
' PLANNED

GO- GO-LIVE
Silielched  Single price model
: 1 Nov 2021

Single Price / one position on-going

according to plan towards go-live Nov 1t '21.

L]
TSO STRATEGY

for aFRR EAM

2023
| Q2 F Q3 Q4

PLANNED
GO-LIVE FOR 15 MIN
Imbalance settlement

period

mACE BASED
mFRR balancing

Faelles Nordisk mFRR
reservemarked afventer aFRR

15 min ISP, ansggning om
udsaettelse intil forar 2023 er |
process. Op til hver regulator at
godkende

2024
Q. Q2 a3 04
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