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Historical evolution of IGCC

Infroduction

The International Grid Control Cooperation (IGCC) is the
Implementation project chosen by ENTSO-E in February
2016 to become the European Platform for the
Imbalance netting process (IN-Platform) as defined by
the guideline on electricity balancing (EB GL Art. 22).

IGCC was launched in October 2010 as a regional
project and has grown to cover 24 countries (27 TSOs)
across continental Europe, including all those that need
to implement the IN-Platform according to the EB
Regulation.

I /GCCMember [ IGCC Observer

IGCC non-operational
member
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2017.312.01.0006.01.ENG&toc=OJ:L:2017:312:TOC

Historical evolution of IGCC
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Historical evolution of IGCC

Amount of Netted Imbalances
New record of monthly value

amount of netted imbalances:
150 Amount of Netted Imbalances (Short+Long) - Monthly Values (GWh) more than 1 TWh in March
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Historical evolution of IGCC

Value of Netted Imbalances
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Value of Netted Imbalances - Mont

hly Values (Million €)
I I I

New record of monthly value

amount of netted imbalances:

nearly 80 million € in March
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2022

| Aggregated savings:
surpassed 1.5 billion €
savings.

The value of quarterly
savings in Q1 2022 has
reached 217.61 million €
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2. PICASSO project
planning and progress
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PICASSO project planning and progress
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*published accession roadmap includes additional information and risks on the planning
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3. How IGCC works in
relation with PICASSO
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How IGCC works

High level design of Optimization

Offered bids .. . Selected bids
Optimization System (AOF) _

L — PICASSO TSO1 ... TSON
Maximization of demand

satisfaction

Transmission

capacities

Maximization of social welfare

K

‘( 100 100
B PICASSO only ] 1GCC only B Common PICASSO/IGCC
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Optimization steps

1)

2)

3)

How IGCC works

Perform aFRR
optimization for all
PICASSO TSOs
also participating in
IGCC

Perform
imbalance netting
process for all
IGCC TSOs

and remaining CZCs

Perform aFRR
optimization for all
PICASSO TSOs

aFRR demand
and CZCs of
IGCC only
participants

Corrected aFRR demand aFRR IF art. 11.8.(b)

Step 2: Reduce aFRR
demands by (explicit)
imbalance netting

Remaining aFRR demand and

remaining CZCs

PICASSO interchanges
Activated aFRR bids
CBMPs for PICASSO exchanges

B PICASSO
IGCC

IGCC
inter-
changes
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4. PICASSO First
Operational

Experiences
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PICASSO first operational experiences

PICASSO export/import per LFC area
I T I T

Energy interchange 600

« Total energy interchange since 400
go-live: 2.53 TWh

*  Majority of inferchange within
the German Bidding Zone,
where the Cross-Border
Capacity is generally not
limited

aFRR interchange in GWh
o
]
1
(]

200
i |
« Infernational interchange since -200 -
go-live: 463 GWh
« Implicit netting within PICASSO -400 -

is included in these numbers,
netting in IGCC is excluded. 600

| | | | | | | |
DE APG CEPS S50HZT AMP TNG TTG Total
I June [N July [ ] August [ September [ October [ ] November
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PICASSO first operational experiences

Infroduction to social welfare calculation

« Two situations are compared: PriceX, A
« Scenario A: actual aFRR activation and interchange
based on PICASSO
« Scenario B (as baseline scenario):
. !_ocol procurement of aFRR based on actual . _ N
imbalances. rentX 3;\:2?3 unsatisfied
+ Application of marginal Pricing and price cap.
Netting via IGCC only.
« Common aFRR activation within Germany
Scenario B is a simulation of the activation without any
aFRR exchange :
« The social welfare calculation is an analysis of the benefit of the rPerr?tc)i(ucer /
cross border aFRR exchange. The total social welfare gain of :
PICASSO is calculated as sum of the
« Difference of consumer and producer rent between
scenario A and scenario B
« Congestionrent
« Additional safisfaction of demands, that would not have Dermand area X >
been satisfied without PICASSO. Unsatisfied demands are
valued at 15 000 €/MWh

PriceXScenaric B

PriceXScenario A

Congestion income

Welfare gain egport

Supply* :
: Trade
p

Y
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PICASSO first operational experiences

Social Welfare Gain

Large welfare Gain mainly for
small LFC areas, that get access
to a much larger market via
PICASSO

Significant additional satisfaction
of Demand via PICASSO.

Remark: APG procures up to 80
MW of aFRR in Germany via an
Exchange Agreement. The
Welfare Gain created by the
activation of this capacity is
attributed to PICASSO, since
PICASSO is a prerequisite for the
Exchange

Eentin Mio. EUR

Social Welfare Gain PICASSO per Month

140
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S0HZT AMP APG

Savings unsatisfied demand

Virtual welfare gain due to
additional demand satisfaction
in PICASSO
(valued at 15 000 €/MWh)

CEPS TNG TTG DE Total

I oty P August I September
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PICASSO first operational experiences

Social Welfare Gain

EUR

Rent in Mio.

-100

-200

c00 Social Welfare Gain PICASSO per Type

400 -

300

200 -

100

50HZT AMP APG CEPS TG TTG DE Total
Control Zone/Block

I congestion rent W producer rent Il consumer rent [l savings unsatisfied demand

Total Welfare Gain in Q3:

195 mil € without additional
satisfaction of demand

« 340 mil € with additional
satisfaction

Redistribution of social welfare
between producer and
consumer rent due to increased
market liquidity mainly for small
LFC areas

Reminder: This is not reflective of
the market impact of the
PICASSO market design and
marginal pricing, but just reflects
the impact of the energy
interchange
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PICASSO first operational experiences

Development of CBMP
« Mean daily evolution of the CBMP for

1400
—— CBMP Germany July-August

1200 —— CBMP Germany September-October differenT Time periOdS (Sever0| WeekS) Ore
% 1000 ——— CBMP Germany October-November ShOWﬂ
s ™ « CBMP of Germany is used as an example
g 400 Va i, AT '. I ' { o | | .'*\"\HLILI, lf‘l here . . .
° WW “WW, « Peaks represent periods with high

demands, especially during the change
00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00 Of 'I'he hOUI’

« Confinuous decrease of the CBMP since
August is visible

5 * This behaviour reflects the decrease of
g the price developments on the Day-

< Ahead market

g-looo

o e e et
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GWh

PICASSO first operational experiences

PICASSO impact on IGCC
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PICASSO go live
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Amount of Netted Imbalances (Short+Long) - Monthly Values (GWh)
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Reduction of Netted
Imbalances in IGCC since
PICASSO go-live

in June 2022

Netting potential in IGCC is
reduced due to implicit
nefting in PICASSO

Netting in IGCC will further
decrease, when more TSOs
will join PICASSO

This increases the total
welfare, since cost-based
nefting in PICASSO
provides more economic
benefits than proportional
netfting in IGCC
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5. PICASSO’s TSO
accession roadmap

and go-live planning
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PICASSO’s TSO accession roadmap and go-live planning

Infroduction

All TSOs update Accession Roadmap every 6 months (in accordance with aFRRIF).

The first PICASSO Accession Roadmap was published on 24 April 2020.
The last PICASSO Accession Roadmap was published on 25 October 2022

PICASSO Accession Roadmap is publicly available on the ENTSO-E website:
https://www.entsoe.eu/network codes/eb/picasso/
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PICASSO’s TSO accession roadmap and go-live planning

aFRR-Platform Accession Roadmap

Lastupdated on 25/10/2022 based on latest information available.

aFRRIF

5.4 (b)(ii) AOF (done)

54.(b)ii) TSO-TSO setlement (done)

5.4.(b)v) Testing functions & aFRR operation (done)
5.4 (b)iii) TSOs Interoperability test (done)

5.4.(b)iv)] Operational test (parallel run) (done)
54.(b)}(v) TS0Os Connection to aFRR platform /[ Go-live
5.4.(b)vi) aFRR-Platform Go-live (done)

| 2022

T 8 8

10 11 12

2023 | 2024

2 3 4 5 6

a3 Q4 an Q2 Q3 Q4

2022 2023 2024
Country Derogation 7T 8 9101112 1 2 3 4 5 & Q3 Q4 a1 Qz Q3 Q4
EL: deadline TSO
Austria
Belgium Elia e
Bulgaria ESO E—
Croatia HOPS S
Czech republic
Denmark” Energinet 1
inland Fingrid I
france RTE e
erman
Gresce ADMIE
Hunga MAVIR =
. Tema - "1
Eelhe ;Ia nds* ;;EHEI BV E——
alan
Foruga REN __
Romania Transelectrica ]
ovakia SEFS I
Slovenia ELES I
pain REE —
yeden SVK ——
EEA:
Norway”  INSENNNSRR Siainei Eeee——
Non-EU:
Switzerdand® Swissqrid
S.4.(b)i) National terms and conditions development
5.4 (b)) MNational terms and conditions entry info force
5.4 (b)(iii) Interoperability tests between TSO and aFRR-Platform
_ 5.4 (b)(v) TS0 connection to aFRR-platform / Go-live
5.4 (b)(wvii) EBGL Aricle 62 Derogation considered (no deadline listed) / requested (no deadline listed) / granted (new deadline listed)

1) A first version of the T&C has entered into force early May w hen local bidding has been adapted and a second one w ill enter into force w hen BLIA w ill connect to PICASS0. The
plan presented in this roadmap shall be regarded as a preliminary, non-binding estimate. The planned connection time is expected in Q4 2023 - Q1 2024. 2) The plan presented in this
roadmap shall be regarded as a preliminary, non-binding estimate. The planned connection time is expected n 2 2024 3) TenneT NL aims for implementation and go-live by July
2024 and has been granted a derogation until then. How ever, there is a real risk that the final derogation w il take place even later than the requested derogation period. F TenneT
takes these risks nto account, TenneT expects to participate in the summer of 2025 to participate in the aFRR platform and TenneT w il enter into discussions w ith relevant
stakeholders if it becomes clear that the risks already in the planning manifest themselves. 4) The technical readiness of Swissgrid has been acknow ledged. The participation of

Sw itzerland in the aFRR-Fatformis regulated based on article 1.6 and 1.7 of the BB Regulation and currently the subject of litigation by Swissgrid at the General Court of the

European Union.

PICASSO & IGCC

22



PICASSO'’s TSO accession roadmap and go-live planning

B In operation

7/ Technical readiness
~ Plantojoin in 2023*
B Derogation 2024

| Observers

*based on the current accession roadmap which includes additional information and risks on the
planning
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PICASSO’s TSO accession roadmap and go-live planning

Summary

PICASSO Accession Roadmap is publicly available on the ENTSO-E website:
https://www.entsoe.eu/network codes/eb/picasso/

6 TSOs joined before the aFRRIF deadline on 24 July 2022
« CEPS joined on 1 June 2022
 APG, 50Hz, AMP, TNT, and TNG joined on 22 June 2022

14 TSOs have a derogation and 2 are in the process of asking their NRA for derogation

Among TSOs having a derogation, 4 TSOs plan to join in 2023*
 ELIA, RTE, Terna and Transelectrica

*based on the current accession roadmap which includes additional information and risks on the

planning PICASSO & IGCC o
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Q&A

Do you have any questions?

PICASSO & IGCC ”



