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Approval report previous meeting

and follow-up actions

System Operations

1. Emergency and restoration: status (Peter)

2. Status and progress on the solutions for frequency deviations (Bernard)

3. Status of the investigations on the 8 January System split (Bernard)

4. Export limitations on 11 and 13 March 2021 (Bernard)

5. Elia summer outlook 2021 <=> risks for incompressibility (Cindy / Filip)

European Market Design

1. ALEGrO: monitoring of market usage (Gilles)

2. Brexit: loose volume coupling (Gilles)

3. ENTSO-E consultations: block bids, shadow auctions (Steve)

Agenda
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System Operations



Emergency and restoration: 
status 



Emergency and restoration: netcode implementation status
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NCER document To Approve

by

Status Next steps

Terms & Conditions for Restoration Service Providers 

(black start)
Creg

V 1.01 

Approved

V 2.0 (=prolongation of current design) to 

be submitted by Q1 2022

V 3.0 (new design) to be submitted in 

2023

Rules for suspension and restoration of market activities and 

rules imbalance settlement during market suspension
Creg

V 1.0 

Not approved

V 1.01 

to be submitted by Q1 2022 

(public consultation in Q4 2021)

Test Plan Minister

V 1.0 

Partially 

approved

V 1.01 submitted  30/10/2020.

Waiting for approval

System Defense Plan (SDP = reviewed reddingscode)

Minister

V1.01 

approved

(under certain 

conditions) for

a period of 2 

years

V 2.0 to be submitted by 19/12/2021

Changes will be presented in WGSO  

Summer and Autumn sessions

Restoration Plan (RP = reviewed reconstruction code)

List of SGUs identified for defense and restoration plan

List of High priority SGUs for defense and restoration plan Minister

V 1.01 

approved by 

MB 13/01/21

V 2.1 submitted 21/01/2020 



Emergency and restoration: System state notifications
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• Notification system went live on 19/12/2020

• First scada-to-scada test on January 5th

• First combined test scada-sms-mail on February 2nd

• Recurrent testing each month on 1st Tuesday  

• 103 grid users registrations via Customer Hub

• 18 other stakeholder registrations

• Implementation of scada-to-scada notification signals is still ongoing for some SGUs

• No real emergency state occurred so far since go-live



Emergency and restoration: Blackout proof voice communication

7

Objective
In line with art 40 of NCER, facilitate blackout proof phones at SGU identified in the 

restoration plan to improve the restoration process efficiency through adequate 

communication

Status

• One phone installed

• Ongoing contacts with 12 SGUs

• Project faces delays due to coronavirus and Data 

Communication department of Elia currently facing important 

overload 

• Complex situations: SGUs not having 24/7 permanence, 

multiple SGUs on same industrial site, …

• SGUs will be contacted by Elia in order to start the process 

and prepare as much as possible on their side.

• Exact timing for phone installation will be agreed with the 

SGU

SGU: Significant Grid Users

Indicative planning

• Objective for end 2021: 24 phones 

installed

• The planning is regularly updated 

depending on the project progress



Outlook 2021
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• Update of the system defence plan and restoration plan

• WGSO Summer: overview of items to be adapted

• WGSO Autumn: track change versions

• Further development of market suspension rules

• Follow up roll out Elia phones

• Follow up of execution of testplan



Status and progress on the solutions 

for frequency deviations



CE Frequency Deviations reminder

• Between 9th and 11th January 2019, CE 
experienced the following:

 A long-lasting frequency deviation 
(LLFD), averaging 30 mHz and about 50 
mHz on 10th January at 21:00, 

 A Deterministic Frequency Deviation 
(DFD) during the evening peak-load at 
the hourly schedule transition of about 
142 mHz; 

The cumulative effect of the permanent frequency deviation due to the frozen measurement, in addition 
to the large evening DFD, culminated on 10th January at 21:02 when the steady-state frequency in the CE 
system reached 49.808 Hz. 

Both effects need effective mitigation measures to avoid reoccurrence of this situation

TSOs have worked hard and can now present

- The measures taken to prevent, detect and resolve the LLFD

- The mitigation measures envisaged or implemented to reduce DFD
5
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ENTSO-E Investigation

• In February 2019, ENTSO-E created a dedicated 
Task Force

• to investigate the events during January 2019 

• to identify the Causal Factors 

• to propose mitigating actions for preventing a re-
occurrence of this type of event 

• In May 2019, ENTSO-E published a Technical 
Report 

• https://www.entsoe.eu/news/2019/05/28/entso-e-technical-report-on-the-january-
2019-significant-frequency-deviations-in-continental-europe/
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ENTSO-E Investigation

• On 1st December 2019, ENTSO-E published a Second Technical 
Report specifically on DFD

• ENTSO-E also launched a two month public consultation 
beginning on 1st December 2019 on the subject of DFD

• The results of the consultation are in a new release of the report, 
published in November 2020
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Market and/or TSO proposals to mitigate against DFDs

Proposed measures • All control block managers have investigated the DFD contribution of the control block and have proposed mitigation 
measures

• Following mitigations have been proposed

• Introduce 15 minute MTU and ISP for internal market area trading (most control blocks)

• Introduce the 15 or 30 minute MTU in intraday (by end of this year) and day-ahead (in a few  years) on cross-border 
trade (mainly in CORE region)

• Restrictions on ramping speed for fast acting generation units (several control blocks)

• Introduce ramping on schedules for BRPs

• Increase the availability of fast acting aFRR or mFRR reserves (inseveral control blocks)

Current status • The list of proposed mitigations has been presented to all Continental Europe TSOs, and a regular follow-up on progress has 
been agreed. End of this month a first update will be presented by all control block managers

• The target values of maximum contibutions from each control block have been agreed and added to the SAFA of 
Continental Europe

• The reporting of the DFD contribution of each control block has been developed and is now in test phase

Next steps • Continue the implementation of all mitigation measures

• Follow-up of the DFD contribution of each control block in the TSO decisional body and decide on the right time to 
commence the enforcement of the target values
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Measures on long lasting frequency deviations

• Fail-safe measurement and telecommunication standards used by LFC, across CE have been established

• Control System functionality standards, to detect “frozen” LFC values, across CE have been identified and
a list of mitigation measures has been implemented locally

• European Awareness System Functionality has being extended to help detect LLFD

• EAS has additional alarm states defined for CC South and CC North related to the frequency deviations

• Traffic lights for frequency are set automatically by the system. The CC calculates the alarms and then
send it to EAS. This way all TSOs know that there is a frequency issue that needs to be investigated.

• Discrepancy checks in EAS by having individual border flows

• Step 1: automatic reporting of discrepancies in EAS

• Step 2: automatic highlighting of mismatches in EAS
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Measures on long lasting frequency deviations (2)

• Quality checks on FRCE values are regularly performed to increase the reliability of data in EAS.

• A new trigger criteria has been implemented to detect LLFD : 6 seconds time deviation in 4 hours (or
less). This creates a trigger on average 6 times per year. EAS will then also set to Yellow

• An additional Operational Procedure to consider Long-Lasting Frequency deviations has been developed

• A checklist is defined on what a CC has to do and a checklist for each individual TSO. These checklists
are followed when a Yellow alarm on frequency is generated by the CC

• The check list for individual TSOs has been distributed.

• All TSOs have added the individual checklist in the control room to local procedures.

Entso-e intends to publish more details on the implemented measures in an LLFD report by 
april
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October 2019: 

• ENTSOE internal 
approvals of DFD 
Consultation 
Paper

Until January 2020:

• DFD Consultation

• Procedures for
detecting and 
solving long-lasting 
deviations 

• Communciations 
Protocol

Jan 2020 to 2021:

• Short term solutions
to reduce DFD

• Development of 
Solutions to DFD 
across LFC Blocks

• EAS adaptations to
follow LLFD

• SAFA adapted to add
the DFD targets

2021+:

Monitoring, 
Implementation of 
further solutions if 
necessary...

ENTSO-E Recommendations Timeline 
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Status of the 
investigations on the 8 
January System split



Topology in SS Ernestinovo just before the system separation

• Both 400/110kV transformers (TR1
and TR2) are not connected to the
same busbar.

• Both 400 kV tie-lines between
Ernestinovo and Pecs (no. 1 and no. 2)
are not connected to the same busbar.

• The topology was not changed, when
the line Ernestinovo (HR) – Pecs (HU)
2 was taken out of service on 5 of
January 2021.

• The tripping of the busbar coupler was
not identified as an ordinary
contingency pursuant to the
methodology for coordinating
operational security analysis
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Currents of transmission network elements in SS Ernestinovo between 

14:00 and 14:10 (SP W12 corresponds to the flow through the busbar coupler)

• The limits for the transmission lines is 
2000 A, whereas the limit for the busbar 
coupler is 2080 A

• At 14:04:21 the current through the 
busbar coupler reached a value of 
1989 A.

• Because of the refreshing rate of the 
SCADA system the operators could not 
see the last value of 1989 A (last 
reported value was 1922 A)

• The relay, which opens the circuit 
breaker of the busbar coupler uses a 
different measurement equipment, 
noticing > 2080 A value 
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Sequence of events on 8 January 2021 (1/2)
• Initial event was the tripping of a busbar coupler in Ernestinovo (HR) by overcurrent protection at 14:04:25.9

• The resulting two decoupled busbars in Ernestinovo lead to a separation of north-west and south-east flows
- one busbar of Ernestinovo connects Zerjavinec (HR) and Pecs (HU)
- another busbar of Ernestinovo connects Ugljevik (BA) and Sremska Mitrovica (RS)
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Sequence of events on 8 January 2021 (2/2)
• Separation of flows in Ernestinovo (at 14:04:25.9) shifted flows to neighbouring lines

• Tripping of line Subotica – Novi Sad (RS) due to overcurrent protection at 14:04:48.9

• Further tripping of lines due to distance protection and system separation into two areas at 14:05:08.6
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System behaviour after the system separation

535 MW automatic supportive 

power from synchronous area 

Nordic and 60 MW from GB

Interruptible services in Italy 

reconnect at 14:47 CET and 

in France at 14:48 CET

Reconnection at 

15:07:31.6 CET

1.7 GW automatic interruptible services 

in France and Italy were disconnected

stabilisation after 15 seconds

Preliminary – further 

measures are currently 

analysed  

Activation of FCR

frequency peaks:

• South-East area:  50.6 Hz

• North-West area: 49,74 Hz

975 MW automatic disconnection 

of generation in TR
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Procedure for the investigation of scale 2 and scale 3 incidents

• For incidents on scale 2 and 3 a detailed report shall be prepared by an expert panel

• Expert panel shall be composed of:

• Leader (from non-affected TSO)

• Representatives of affected TSOs 

• RSC representative of the concerned region

• ICS SG representatives

• NRAs and ACER (on request)

• An official invite to NRAs and ACER for the expert panel will be made by ENTSO-E in due course

• Latest by 6 months after the event the expert panel shall prepare a Factual Report

• Latest by the publication of the ICS annual report for the year of the event the expert panel shall 
prepare a Final Report

• To perform the analysis and reporting of the event a data collection is necessary

23



Export limitations on 11 and 
13 March 2021



Introduction

On 11 and 13 March 2021 negative prices occurred on the Day-head Market for a.o. the Belgian hub. 

These negative prices find their source in three main effects:

1. A fully available nuclear park in Belgium in combination with high wind conditions (close to storm) 

creating a surplus of energy compared to the electricity consumption needs. The German TSOs 

also issued a warning to the others TSOs about the extreme wind conditions;

2. Inputs to the flow based market coupling failed for the whole day on 11/3 and for a few (5) hours on 

13/3 causing the application of the fallback process with default cross-border capacities*;

3. A planned maintenance on Alegro cable starting at 07:00 on 11/3 further reduced cross-border 

capacities.

* Default flow based parameters are based on long term allocated (LTA) values and thus significantly 

lower (by lack of a full flow based calculations ensuring grid security)
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Specific weather conditions

• Very high wind in Belgium (reaching + 4000MW = a record infeed of wind) and also in Germany

• Sum of generation in Belgium – consumption created a surplus of energy = a need to export 

towards neighboring countries

Measured Wind BE area
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CWE Prices on 11/03 and 13/03
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CWE Net positions of 11/03 and 13/03
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Issues and mitigations

The fallback to default flow based parameters was duly investigated with following conclusions:

Default FB Parameters for business day 11/03

 For BD 11/03 an IT (server) issue triggered the DFP to be applied

 This issue was mitigated for the following days, and shouldn’t happen again

Default FB Parameters for 5 hours of business day 13/03

 During exceptional weather conditions, a challenge in the merging is arising from significantly different 

situations between the business day and the related reference day (e.g. low wind vs. very high wind)

 The massive shift of net positions which is required to move from the reference day to the new market 

situation leads to discrepancies in the DC load flow computation – a threshold of error is accepted and 

has recently be increased

 The solution is structurally solved in Core methodology: the logic of reference day does not apply 

anymore, but a net position forecast logic is applied instead

 In the short term a work around has been put into operation to avoid the same issue occurring again. 

Further investigations are ongoing to further decrease the risks in CWE. 
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Elia summer outlook 2021 <=> 
risks for incompressibility



Assessment of export needs/incompressibility issues during the next months

• Full revision of Coo from 15 April until 15 July

• Nuclear high availability during the coming months

• Lower offtake during the summer months (impact COVID limited)

• Increasing installed capacity of renewables

Goal

Revision Coo & Nuclear



Hypotheses 2021
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Pumped storage and export are not taken into account in the

assessment and will be used in the post-processing of the results!

Summary hypotheses for P50 and P75 analysis

P50 P75

Nuclear Revision

Solar P50 (profile) P75 (profile)

Wind P50 (fix) P75 (fix)

RoR P50 (fix)

CHP & bio non-CIPU P50 (fix)

CHP & bio CIPU Revision & forced outage

Reserves 2 running units @ Pmin

Demand P50 (profile)

Sunny & windy day!Normal day



Estimation based on 2020 DA data 

Export
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Summer

P50 5100MW

P90 4200MW
Threshold used in graphs 



Results P50
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P50 – need for export

April

May

Juned
a

y

hour

July

August

September

No export need

0 … 4200 export

4200 … 5100 export

>5100 export

4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 0 218 557 676 584 119 0 0 0 0 0 39 596 765 765 667 254 0 0 0 0 0 0 0

2 0 265 605 724 633 167 0 0 0 0 0 84 641 810 810 713 299 0 0 0 0 0 0 0

3 0 251 667 901 ### 912 710 602 451 497 917 ### ### ### ### ### ### 770 40 0 0 0 0 0

4 0 443 933 ### ### ### 975 ### 946 938 ### ### ### ### ### ### ### ### 204 0 0 0 0 0

5 0 443 933 ### ### ### 975 ### 946 938 ### ### ### ### ### ### ### ### 204 0 0 0 0 0

6 0 175 519 641 555 99 0 0 0 0 0 27 575 752 762 667 251 0 0 0 0 0 0 0

7 0 165 505 623 532 66 0 0 0 0 0 0 539 708 708 611 197 0 0 0 0 0 0 0

8 0 151 491 610 519 53 0 0 0 0 0 0 526 695 695 598 184 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 62 0 0 0 0 0 0 234 593 978 ### 967 479 0 0 0 0 0 0 0

11 0 0 138 336 423 297 179 269 163 167 577 689 953 ### ### ### ### 410 0 0 0 0 0 0

12 0 0 198 340 237 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 301 645 767 681 224 0 0 0 0 0 149 698 874 884 788 372 0 0 0 0 0 0 0

14 0 262 604 724 632 163 0 0 0 0 0 61 619 789 790 693 280 0 0 0 0 0 0 0

15 0 215 556 675 583 117 0 0 0 0 0 30 587 756 756 659 245 0 0 0 0 0 0 0

16 0 249 590 709 618 151 0 0 0 0 0 61 619 788 788 691 277 0 0 0 0 0 0 0

17 0 476 889 ### ### ### 933 827 682 733 ### ### ### ### ### ### ### ### 272 0 0 0 0 0

18 229 853 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 643 71 0 0 0 0

19 357 979 ### ### ### 878 0 0 0 0 101 323 916 ### ### ### 680 52 0 0 0 0 0 0

20 16 546 893 ### 929 470 0 0 0 0 140 383 932 ### ### ### 607 0 0 0 0 0 0 0

21 5 534 879 ### 908 437 0 0 0 0 76 322 880 ### ### 956 543 0 0 0 0 0 0 0

22 0 457 800 920 828 360 0 0 0 0 13 260 818 987 988 891 477 0 0 0 0 0 0 0

23 0 435 778 897 806 338 0 0 0 0 0 240 797 966 967 870 456 0 0 0 0 0 0 0

24 0 596 ### ### ### ### ### 948 807 862 ### ### ### ### ### ### ### ### 398 107 0 0 0 0

25 293 910 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 710 140 0 0 0 0

26 361 984 ### ### ### 884 0 0 0 0 101 323 917 ### ### ### 682 54 0 0 0 0 0 0

27 76 580 911 ### 964 638 0 0 0 0 195 396 914 ### ### 891 414 0 0 0 0 0 0 0

28 32 535 863 981 907 569 0 0 0 0 100 305 833 929 910 791 317 0 0 0 0 0 0 0

29 20 518 843 960 888 557 0 0 0 0 104 309 834 927 907 786 310 0 0 0 0 0 0 0

30 574 ### ### ### ### ### 427 0 0 180 806 ### ### ### ### ### 985 309 0 0 0 0 0 0

5 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 12 574 952 ### ### ### ### ### 961 ### ### ### ### ### ### ### ### 930 152 0 0 0 0 0

2 425 889 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 612 96 0 0 0 0

3 313 902 ### ### ### 959 194 0 0 0 69 353 804 855 970 755 447 0 0 0 0 0 0 0

4 0 466 795 914 845 522 0 0 0 0 101 412 826 873 964 735 416 0 0 0 0 0 0 0

5 0 482 810 928 855 521 0 0 0 0 64 379 799 839 927 697 379 0 0 0 0 0 0 0

6 995 ### ### ### ### ### 909 524 676 ### ### ### ### ### ### ### ### ### 386 238 230 192 0 243

7 0 432 759 876 804 472 0 0 0 0 31 347 766 806 893 662 344 0 0 0 0 0 0 0

8 131 690 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 280 13 23 0 0 0

9 495 955 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 687 173 0 0 0 0

10 771 ### ### ### ### ### 653 44 45 265 530 814 ### ### ### ### 908 369 0 0 0 0 0 0

11 423 921 ### ### ### 978 346 0 0 267 557 868 ### ### ### ### 872 345 0 0 0 0 0 0

12 433 935 ### ### ### 975 320 0 0 223 517 832 ### ### ### ### 832 307 0 0 0 0 0 0

13 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 773 591 414 165 533

14 450 951 ### ### ### 991 339 0 0 249 543 858 ### ### ### ### 856 332 0 0 0 0 0 0

15 650 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 796 530 540 506 226 436

16 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 720 539 361 112 481

17 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 947 851 894 872 549 932

18 458 957 ### ### ### ### 382 0 13 299 588 899 ### ### ### ### 904 377 0 0 0 0 0 0

19 492 993 ### ### ### ### 381 0 0 289 583 898 ### ### ### ### 896 372 0 0 0 0 0 0

20 487 987 ### ### ### ### 376 0 0 288 582 897 ### ### ### ### 894 370 0 0 0 0 0 0

21 523 ### ### ### ### ### 413 0 34 325 619 933 ### ### ### ### 930 406 0 0 0 0 0 0

22 233 788 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 382 116 125 90 0 20

23 660 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 868 357 174 0 0 115

24 660 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 868 357 174 0 0 115

25 229 728 ### ### ### 785 153 0 0 73 362 673 ### ### ### 995 676 150 0 0 0 0 0 0

26 237 737 ### ### ### 777 126 0 0 37 331 645 ### ### ### 961 643 119 0 0 0 0 0 0

27 247 748 ### ### ### 788 137 0 0 47 341 655 ### ### ### 971 653 129 0 0 0 0 0 0

28 324 693 967 ### ### 821 106 0 0 0 194 528 964 993 ### 789 514 52 0 0 0 0 0 0

29 317 743 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 693 438 396 377 131 332

30 769 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 926 391 145 184 0 207

31 717 ### ### ### ### ### 477 0 0 0 233 541 ### ### ### 878 620 156 0 0 0 0 0 0

6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 326 693 966 ### ### 839 253 0 0 11 307 697 855 947 921 ### 791 269 0 0 0 0 0 0

2 330 697 971 ### ### 828 217 0 0 0 254 647 812 895 867 962 740 221 0 0 0 0 0 0

3 320 685 957 ### ### 815 209 0 0 0 258 652 816 899 870 964 742 223 0 0 0 0 0 0

4 296 662 933 ### 980 792 186 0 0 0 236 629 793 877 848 942 719 200 0 0 0 0 0 0

5 274 696 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 615 461 392 92 291

6 764 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 616 257 239 0 207

7 774 ### ### ### ### ### 643 0 0 80 352 717 915 ### ### ### 904 381 0 0 0 0 0 0

8 359 726 999 ### ### 872 286 0 0 44 340 730 888 979 954 ### 824 301 0 0 0 0 0 0

9 358 726 ### ### ### 857 246 0 0 0 282 674 839 923 895 989 767 248 0 0 0 0 0 0

10 367 733 ### ### ### 864 257 0 0 2 303 696 860 944 915 ### 787 268 0 0 0 0 0 0

11 511 877 ### ### ### ### 400 0 0 146 447 840 ### ### ### ### 930 411 0 0 0 0 0 0

12 454 876 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 795 641 572 272 471

13 959 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 812 453 435 110 403

14 957 ### ### ### ### ### 829 127 75 277 549 915 ### ### ### ### ### 575 166 0 0 85 0 62

15 549 916 ### ### ### ### 477 0 0 237 533 922 ### ### ### ### ### 493 56 0 0 0 0 0

16 517 884 ### ### ### ### 406 0 0 146 446 839 ### ### ### ### 931 412 0 0 0 0 0 0

17 538 904 ### ### ### ### 429 0 0 177 478 871 ### ### ### ### 960 442 13 0 0 0 0 0

18 545 911 ### ### ### ### 434 0 0 181 482 875 ### ### ### ### 965 446 17 0 0 0 0 0

19 499 920 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 841 687 617 318 516

20 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 986 628 608 285 575

21 ### ### ### ### ### ### 977 273 221 422 694 ### ### ### ### ### ### 721 312 102 100 232 0 210

22 717 ### ### ### ### ### 643 98 146 407 704 ### ### ### ### ### ### 663 226 0 0 0 0 0

23 697 ### ### ### ### ### 586 19 62 326 626 ### ### ### ### ### ### 591 163 0 0 0 0 0

24 677 ### ### ### ### ### 568 7 53 319 620 ### ### ### ### ### ### 583 154 0 0 0 0 0

25 694 ### ### ### ### ### 585 24 70 336 637 ### ### ### ### ### ### 600 171 0 0 0 0 0

26 713 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 901 831 533 730

27 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 879 749 453 822

28 936 ### ### ### ### ### ### 655 499 593 755 ### ### ### ### ### ### 655 292 126 119 163 0 107

29 645 ### ### ### ### ### 890 476 417 576 770 ### ### ### ### ### ### 623 232 5 0 0 0 0

30 634 ### ### ### ### ### 850 419 351 509 705 ### ### ### ### ### ### 566 184 0 0 0 0 0

7 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 644 ### ### ### ### ### 806 326 212 488 688 929 ### ### ### ### 962 490 46 0 0 0 0 0

2 648 ### ### ### ### ### 810 330 214 490 690 930 ### ### ### ### 964 492 49 0 0 0 0 0

3 685 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 926 891 604 846

4 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 898 765 520 893

5 ### ### ### ### ### ### ### ### 873 ### ### ### ### ### ### ### ### ### 658 606 603 651 232 649

6 ### ### ### ### ### ### ### 858 749 ### ### ### ### ### ### ### ### ### 566 445 384 397 36 398

7 ### ### ### ### ### ### ### 800 684 959 ### ### ### ### ### ### ### 961 518 409 355 374 8 370

8 ### ### ### ### ### ### ### 816 702 978 ### ### ### ### ### ### ### 980 537 426 372 390 25 386

9 ### ### ### ### ### ### ### 819 704 979 ### ### ### ### ### ### ### 982 538 428 374 392 27 389

10 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

11 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 969 ###

12 ### ### ### ### ### ### ### ### 877 ### ### ### ### ### ### ### ### ### 666 608 601 646 232 644

13 ### ### ### ### ### ### ### 880 771 ### ### ### ### ### ### ### ### ### 586 465 404 418 56 419

14 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 998 ### 661 999

15 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 988 993 652 988

16 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 684 ###

17 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

18 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

19 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 905 ###

20 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 705 ###

21 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

22 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 684 ###

23 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 700 ###

24 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

25 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

26 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 879 ###

27 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 705 ###

28 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 947 791 775 ###

29 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 934 777 762 ###

30 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 938 776 771 ###

31 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

8 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

2 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 964 959 ###

3 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 918 866 809 804 ###

4 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 896 851 800 795 ###

5 ### ### ### ### ### ### ### 664 453 766 ### ### ### ### ### ### ### 737 395 231 202 152 148 581

6 ### ### ### ### ### ### ### 647 437 750 ### ### ### ### ### ### ### 721 379 214 185 135 130 563

7 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

8 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 862 857 ###

9 ### ### ### ### ### ### ### 939 622 862 ### ### ### ### ### ### ### 836 520 408 420 369 365 869

10 ### ### ### ### ### ### ### 723 514 823 ### ### ### ### ### ### ### 787 437 263 229 173 169 603

11 ### ### ### ### ### ### ### 847 644 961 ### ### ### ### ### ### ### 932 588 420 388 338 333 761

12 ### ### ### ### ### ### ### 668 455 765 ### ### ### ### ### ### ### 737 396 233 205 155 151 585

13 ### ### ### ### ### ### ### 663 449 760 ### ### ### ### ### ### ### 732 391 228 200 150 145 580

14 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

15 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 887 881 ###

16 ### ### ### ### ### ### ### 902 596 843 ### ### ### ### ### ### ### 818 498 381 387 337 332 828

17 ### ### ### ### ### ### ### 705 497 807 ### ### ### ### ### ### ### 771 421 246 212 156 151 585

18 ### ### ### ### ### ### ### 649 432 742 ### ### ### ### ### ### ### 713 373 212 185 135 130 567

19 ### ### ### ### ### ### ### 635 422 733 ### ### ### ### ### ### ### 704 363 200 172 122 117 552

20 ### ### ### ### ### ### ### 623 410 720 ### ### ### ### ### ### ### 692 351 188 160 110 106 541

21 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 999 ###

22 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 885 879 ###

23 ### ### ### ### ### ### ### 931 601 833 ### ### ### ### ### ### ### 809 496 391 407 357 353 865

24 ### ### ### ### ### ### ### 657 447 756 ### ### ### ### ### ### ### 722 372 199 165 110 105 540

25 ### ### ### ### ### ### 998 597 382 692 ### ### ### ### ### ### ### 664 323 161 134 84 79 515

26 ### ### ### ### ### ### ### 610 396 706 ### ### ### ### ### ### ### 678 337 175 147 97 93 529

27 ### ### ### ### ### ### ### 601 386 697 ### ### ### ### ### ### ### 669 328 166 138 88 83 519

28 350 799 ### ### ### ### ### 980 818 ### ### ### ### ### ### ### ### ### 500 53 0 0 88 330

29 898 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 976 285 0 0 114 508

30 645 ### ### ### ### 957 0 0 0 0 0 267 603 816 795 690 393 0 0 0 0 0 0 0

31 218 592 847 933 882 490 0 0 0 0 0 277 566 775 742 621 310 0 0 0 0 0 0 0

9 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 201 577 832 917 863 459 0 0 0 0 0 0 472 394 694 345 0 0 0 0 0 0 0 0

2 189 564 818 903 848 446 0 0 0 0 0 0 470 392 691 342 0 0 0 0 0 0 0 0

3 189 564 818 903 848 446 0 0 0 0 0 0 469 390 689 341 0 0 0 0 0 0 0 0

4 328 778 ### ### ### ### ### 773 455 479 910 ### ### ### ### ### ### 689 33 0 0 0 66 307

5 837 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 464 0 0 0 46 443

6 626 ### ### ### ### 938 0 0 0 0 0 0 545 478 794 462 106 0 0 0 0 0 0 0

7 211 585 840 926 874 483 0 0 0 0 0 8 523 452 755 408 37 0 0 0 0 0 0 0

8 200 576 831 916 862 458 0 0 0 0 0 0 472 394 693 345 0 0 0 0 0 0 0 0

9 142 517 771 856 801 399 0 0 0 0 0 0 422 344 643 294 0 0 0 0 0 0 0 0

10 150 524 778 863 809 406 0 0 0 0 0 0 429 351 650 302 0 0 0 0 0 0 0 0

11 270 721 ### ### ### ### 966 716 396 418 849 ### ### ### ### ### ### 629 0 0 0 0 7 249

12 750 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 368 0 0 0 0 352

13 550 991 ### ### ### 862 0 0 0 0 0 0 459 392 709 377 22 0 0 0 0 0 0 0

14 137 511 766 852 800 408 0 0 0 0 0 0 448 378 681 334 0 0 0 0 0 0 0 0

15 142 519 774 859 804 400 0 0 0 0 0 0 411 332 632 284 0 0 0 0 0 0 0 0

16 129 503 757 842 787 385 0 0 0 0 0 0 409 330 630 281 0 0 0 0 0 0 0 0

17 132 507 761 846 791 389 0 0 0 0 0 0 412 334 633 285 0 0 0 0 0 0 0 0

18 247 700 ### ### ### ### 943 693 371 393 824 ### ### ### ### ### ### 605 0 0 0 0 0 226

19 735 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 348 0 0 0 0 334

20 547 990 ### ### ### 860 0 0 0 0 0 0 446 380 697 366 11 0 0 0 0 0 0 0

21 91 466 721 806 755 363 0 0 0 0 0 0 399 329 633 286 0 0 0 0 0 0 0 0

22 89 466 720 806 751 346 0 0 0 0 0 0 356 278 577 230 0 0 0 0 0 0 0 0

23 78 452 706 791 736 334 0 0 0 0 0 0 357 278 578 229 0 0 0 0 0 0 0 0

24 69 444 698 782 728 326 0 0 0 0 0 0 349 271 570 221 0 0 0 0 0 0 0 0

25 233 685 ### ### ### ### 929 678 356 377 807 ### ### ### ### ### ### 589 0 0 0 0 0 211

26 722 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 333 0 0 0 0 320

27 304 892 ### ### ### 755 0 0 0 0 0 0 420 369 759 420 53 0 0 0 0 0 0 0

28 0 379 702 804 713 271 0 0 0 0 0 0 375 318 683 329 0 0 0 0 0 0 0 0

29 0 337 660 763 667 211 0 0 0 0 0 0 293 229 591 236 0 0 0 0 0 0 0 0

30 0 288 610 712 617 163 0 0 0 0 0 0 260 195 557 201 0 0 0 0 0 0 0 0



P50 - Need for export: details July
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• Limited number of hours with increased export need > P50

• Structural dependent of export 



Results P75
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P75 - Need for export

April

May

Juned
a

y

hour

July

August

September

No export need

0 … 4200 export

4200 … 5100 export

>5100 export

4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 602 ### ### ### ### ### 430 526 933 ### ### ### ### ### ### ### ### 266 0 0 0 0 0 0

2 649 ### ### ### ### ### 477 573 979 ### ### ### ### ### ### ### ### 311 0 0 0 0 0 0

3 546 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 677 494 491 355 355 458

4 704 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 840 369 66 0 0 138

5 704 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 840 369 66 0 0 138

6 555 ### ### ### ### ### 432 543 944 ### ### ### ### ### ### ### ### 259 0 0 0 0 0 0

7 548 ### ### ### ### 973 376 471 877 ### ### ### ### ### ### ### 996 209 0 0 0 0 0 0

8 535 ### ### ### ### 959 363 458 864 ### ### ### ### ### ### ### 982 196 0 0 0 0 0 0

9 0 72 411 530 439 0 0 0 0 319 717 967 ### ### 992 571 0 0 0 0 0 0 0 0

10 0 198 614 847 969 858 979 ### ### ### ### ### ### ### ### ### ### 449 0 0 0 0 0 0

11 0 563 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 69 0 0 0 0 0

12 81 701 ### ### ### 600 0 0 163 538 910 ### ### ### ### 859 304 0 0 0 0 0 0 0

13 680 ### ### ### ### ### 556 666 ### ### ### ### ### ### ### ### ### 381 0 0 0 0 0 0

14 642 ### ### ### ### ### 466 558 960 ### ### ### ### ### ### ### ### 293 0 0 0 0 0 0

15 598 ### ### ### ### ### 426 521 926 ### ### ### ### ### ### ### ### 257 0 0 0 0 0 0

16 631 ### ### ### ### ### 459 554 959 ### ### ### ### ### ### ### ### 290 0 0 0 0 0 0

17 775 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 908 725 723 587 588 689

18 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 816 522 290 280 589

19 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 688 142 148 171 42 0 271

20 922 ### ### ### ### ### 799 908 ### ### ### ### ### ### ### ### ### 617 44 0 0 0 0 73

21 911 ### ### ### ### ### 737 827 ### ### ### ### ### ### ### ### ### 556 0 0 0 0 0 49

22 837 ### ### ### ### ### 665 759 ### ### ### ### ### ### ### ### ### 490 0 0 0 0 0 0

23 816 ### ### ### ### ### 644 737 ### ### ### ### ### ### ### ### ### 469 0 0 0 0 0 0

24 900 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 851 848 714 714 814

25 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 884 592 363 353 658

26 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 690 144 151 174 45 0 274

27 982 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 366 0 0 3 75 0 143

28 938 ### ### ### ### ### ### 985 ### ### ### ### ### ### ### ### ### 273 0 0 0 22 0 87

29 926 ### ### ### ### ### ### 985 ### ### ### ### ### ### ### ### ### 264 0 0 0 22 0 82

30 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 946 373 348 569 644 359 697

5 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 918 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 896 576 697 772 490 702

2 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 785 714 643 390 767

3 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 598 0 0 68 166 0 237

4 874 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 578 0 0 0 0 0 36

5 886 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 543 0 0 0 0 0 34

6 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 926 ### ### 824 ###

7 840 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 508 0 0 0 0 0 0

8 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 702 820 896 616 825

9 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 862 790 720 468 842

10 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 447 339 528 626 266 697

11 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 401 224 353 430 125 492

12 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 996 372 208 345 427 118 487

13 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

14 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 396 232 367 449 141 508

15 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

16 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

17 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

18 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 433 257 386 464 158 525

19 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 436 273 409 490 182 550

20 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 434 270 405 487 179 546

21 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 471 307 442 524 216 583

22 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 805 922 997 718 926

23 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 972 904 658 ###

24 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 972 904 658 ###

25 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 838 206 30 159 236 0 297

26 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 807 183 19 155 236 0 295

27 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 817 193 29 165 247 0 306

28 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 740 152 0 164 414 137 442

29 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

30 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 942 ### 817 ###

31 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 845 276 180 398 695 374 727

6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 353 184 229 426 150 453

2 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 963 315 161 216 418 141 445

3 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 964 316 160 213 414 138 440

4 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 942 293 137 190 390 115 417

5 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 998 ###

6 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 999 ### 820 ###

7 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 495 396 505 748 426 780

8 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 386 218 262 460 184 486

9 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 990 343 189 244 447 169 474

10 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 361 206 260 460 184 487

11 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 505 349 403 604 328 631

12 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

13 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

14 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 688 587 695 936 616 968

15 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 578 409 453 651 375 677

16 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 506 352 406 608 331 635

17 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 535 380 433 633 357 659

18 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 539 384 438 638 362 665

19 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

20 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

21 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 834 734 842 ### 763 ###

22 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 748 579 623 820 545 846

23 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 685 531 586 788 511 814

24 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 676 520 573 773 498 799

25 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 693 537 590 790 515 816

26 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

27 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

28 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 814 758 861 ### 603 ###

29 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 754 637 689 814 452 815

30 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 706 602 662 792 425 789

7 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 676 566 677 806 441 803

2 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 678 568 680 809 444 806

3 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

4 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

5 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

6 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 942 ###

7 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 914 ###

8 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 931 ###

9 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 933 ###

10 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

11 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

12 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

13 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 962 ###

14 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

15 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

16 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

17 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

18 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

19 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

20 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

21 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

22 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

23 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

24 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

25 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

26 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

27 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

28 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

29 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

30 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

31 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

8 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

2 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

3 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

4 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

5 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 967 914 ### ### ### ###

6 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 951 898 ### ### ### ###

7 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

8 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

9 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

10 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 947 ### ### ### ###

11 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

12 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 967 916 ### ### ### ###

13 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 962 911 ### ### ### ###

14 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

15 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

16 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

17 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 992 929 ### ### ### ###

18 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 945 895 ### ### ### ###

19 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 935 883 ### ### ### ###

20 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 923 871 ### ### ### ###

21 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

22 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

23 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ###

24 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 944 882 ### ### ### ###

25 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 895 844 984 990 985 ###

26 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 909 858 998 ### 999 ###

27 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 900 849 988 994 990 ###

28 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 736 511 763 994 ###

29 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 968 560 815 ### ###

30 ### ### ### ### ### ### ### 673 ### ### ### ### ### ### ### ### ### 521 0 0 0 0 211 694

31 ### ### ### ### ### ### 753 530 ### ### ### ### ### ### ### ### ### 441 0 0 0 0 0 388

9 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 ### ### ### ### ### ### 472 174 643 ### ### ### ### ### ### ### 601 0 0 0 0 0 0 356

2 ### ### ### ### ### ### 464 170 639 ### ### ### ### ### ### ### 597 0 0 0 0 0 0 348

3 ### ### ### ### ### ### 463 169 638 ### ### ### ### ### ### ### 596 0 0 0 0 0 0 347

4 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 714 595 472 734 972 ###

5 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 780 472 739 952 ###

6 ### ### ### ### ### ### 797 377 782 ### ### ### ### ### ### ### 731 0 0 0 0 0 190 674

7 ### ### ### ### ### ### 523 249 716 ### ### ### ### ### ### ### 662 0 0 0 0 0 0 380

8 ### ### ### ### ### ### 471 174 642 ### ### ### ### ### ### ### 600 0 0 0 0 0 0 356

9 ### ### ### ### ### ### 416 121 590 ### ### ### ### ### ### ### 550 0 0 0 0 0 0 300

10 ### ### ### ### ### ### 423 129 598 ### ### ### ### ### ### ### 557 0 0 0 0 0 0 308

11 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 654 535 411 674 913 ###

12 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 682 369 640 855 ###

13 ### ### ### ### ### ### 716 292 696 ### ### ### ### ### ### ### 647 0 0 0 0 0 108 594

14 ### ### ### ### ### ### 448 173 641 ### ### ### ### ### ### ### 588 0 0 0 0 0 0 306

15 ### ### ### ### ### ### 411 113 580 ### ### ### ### ### ### ### 540 0 0 0 0 0 0 296

16 ### ### ### ### ### ### 402 108 577 ### ### ### ### ### ### ### 536 0 0 0 0 0 0 287

17 ### ### ### ### ### ### 406 111 581 ### ### ### ### ### ### ### 540 0 0 0 0 0 0 290

18 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 630 511 387 650 889 ###

19 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 661 347 619 836 ###

20 ### ### ### ### ### ### 710 282 685 ### ### ### ### ### ### ### 636 0 0 0 0 0 100 588

21 997 ### ### ### ### ### 401 126 593 ### ### ### ### ### ### ### 540 0 0 0 0 0 0 258

22 995 ### ### ### ### ### 357 57 525 ### ### ### ### ### ### ### 485 0 0 0 0 0 0 242

23 984 ### ### ### ### ### 350 55 524 ### ### ### ### ### ### ### 485 0 0 0 0 0 0 235

24 976 ### ### ### ### ### 342 47 516 ### ### ### ### ### ### ### 477 0 0 0 0 0 0 227

25 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 614 495 371 635 874 ###

26 ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### ### 645 330 603 820 ###

27 ### ### ### ### ### ### 508 0 519 ### ### ### ### ### ### ### 678 0 0 0 0 0 0 234

28 790 ### ### ### ### ### 229 0 452 ### ### ### ### ### ### ### 573 0 0 0 0 0 0 0

29 742 ### ### ### ### ### 139 0 340 983 ### ### ### ### ### ### 482 0 0 0 0 0 0 0

30 696 ### ### ### ### ### 98 0 305 948 ### ### ### ### ### ### 446 0 0 0 0 0 0 0



P75 - Need for export: details July
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• High number of hours with increased export need > P50 (all weekends) 

• Structural dependent of export, up to high levels (>P90) 



P75 - Need for export: details July
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Max: 5400MW

In case not enough export possibilities 

nuclear modulation/wind curtailment/CHP 

reduction on top of export will be needed!

Max: 6400MW

Availability of Coo will 

bring us to the same 

level as early July



Conclusions

42



• Main drivers for incompressibility: reduced load (weekend, holiday) in combination with 

increased wind & solar production, low revision on nuclear and full revision of Coo

May – August: increased risk of incompressibility, where export may not be 

sufficient for 1 out of 4 weekends

• Mitigating factors: combination of

• Optimal use of pumped storage (in case no revision): pumping can provide a buffer during night / WE hours 

(limitation in capacity & energy)

• Export : surplus energy could be evacuated if there is no pan-EU energy surplus 

• Importance of DA forecast of ARPs (ID limited actions) -> DA call for downward volume

• Optimization of export during FB qualification  (for the moment focus on import) & ID capacity

• Nuclear modulation, wind curtailment, CHP reduction

• Surplus of energy on the market can trigger negative prices which incentivizes actions from ARPs (hard to predict)

• Possibilities in procedure imbalance (‘afregelacties’)

Analysis of incompressibility



European Market Design



ALEGrO: monitoring of 
market usage



ALEGrO: performance indicators (2021 – until March 10th)
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KPI Evaluation

Mean day-ahead flow ALEGrO All situations:      610 MW

In case of price divergence BE-DE:      790 MW 

In case of price convergence BE-DE:      427 MW

Share of situations with full utilization (1000 MW) 1000 MW DEBE:        18%

1000 MW BEDE:          9%

Mean physical flow ALEGrO 602 MW

Direction of DA flow ALEGrO DEBE:        55,5%

BEDE:        44,4%

No flow:          0.1%

Direction of physical flow ALEGrO DEBE:        58,7%

BEDE:        40,8%

No flow:          0.5%

Share of situations in DA coupling Intuitive DA flows BE-DE:          87,3 %

Non-zero price-spread BE-DE:          50,4 %

Mean initial ID ATCs (extracted from DA FB domain) ID ATC DEBE:     262 MW

ID ATC BEDE:     470 MW

Range both directions:     731 MW

ID allocation Average ID allocation after ID Go-live:       111 MW

Average ID allocation when ID ATC != 0:     136 MW

 High utilization, both in DA

allocation and physical flow

 Particularly high in situations

with congestion (price

divergence)

 Currently 59% of hours usage

in direction DEBE

 Mostly intuitive flows, 

12% non-intuitive

 Current ID allocation has on 

average

a limited impact on flows

(but can have impact in

particular hours)



Brexit: loose volume 
coupling 



EU-UK Trade and Cooperation Agreement - Energy

48

Trade and Cooperation Agreement

Other AreasEnergy

Electricity Trading 

over Interconnectors

Regulation Fundamentals

• No Discrimination

• No Transmission Charges

New Trade Arrangements

• TSOs to develop

• Day Ahead to apply from 

Apr 2022

TSO and Regulatory 

Cooperation

TSOs

• Replace ENTSO’s

• Security of Supply

Regulators

• Replace ACER

• Market Transparency 

(REMIT)

North Sea Grid 

Cooperation

• Restore North Sea Energy 

Cooperation Group

• Multipurpose projects 

• Maritime planning

• Support framework and 

finance

• Tariff & Quota Free 

Trade in Goods

• Transport

• Fisheries

• Union Programmes

• Social Security 

• Law enforcement & 

Judicial cooperation

• Movement of People

New EU-UK Governance

• Partnership Council (Ministerial Level)

• Specialised Committee for Energy (TBC)

• Replacements for ACER and ENTSOe/g



New Cross-Border Trading Arrangements

• On the first of these three the EU and UK have agreed that the new set of 
arrangements must be more efficient, but not the same as the EU’s Single Day 
Ahead Coupling (SDAC) process

49

Electricity Trading 

over Interconnectors

New Trade Arrangements

• TSOs to develop

• Day Ahead to apply from 

Apr 2022

• Annex ENER-4 requires 

– The new day-ahead procedure shall be based on the concept of “Multi-region loose volume coupling”. 

– The overall objective of the new procedure shall be to maximise the benefits of trade. 

• It states that “The net energy positions over electricity interconnectors shall be calculated via an implicit allocation 
process by applying a specific algorithm to:”

– commercial bids and offers for the day-ahead market timeframe from EU Bidding Zones directly connected to GB and from relevant 
day-ahead markets in the United Kingdom

– network capacity data and system capabilities via procedures agreed between TSOs

– data on expected commercial flows of electricity interconnections between bidding zones connected to the United Kingdom and 
other bidding zones in the Union, as determined by Union transmission system operators using robust methodologies  



What is Loose Volume Coupling?
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New Cross-Border Trading Arrangements

• UK and EU TSOs have been given the responsibility to develop these 
arrangements:

• Three parts to the work:

1. Develop a High Level Design (from the Annex ENER-4 outline) and Cost Benefit 
Analysis of the High Level Design

2. Develop Detailed Technical Procedures to implement the High Level Design and 
seek regulatory opinions

3. Following approval from the Specialised Technical Committee for Energy, to 
implement the approved mechanism

51

Delivery of High 

Level Design and 

CBA

April 2021

Delivery of Detailed 

Technical Procedures

November 2021

Implementatio

n of new 

Arrangements

1 April 2022

Phase 1: CBA Phase 2: Detailed Technical Procedures Phase 3: Implementation

Electricity Trading 

over Interconnectors

New Trade Arrangements

• TSOs to develop

• Day Ahead to apply from 

Apr 2022



Cost Benefit Assessment (CBA) - Latest

• TSOs asked by BEIS and European Commission to complete the CBA:

– EU: EirGrid, Elia, Energinet, RTE, Statnett, TenneT

– UK: BritNed, EirGrid Interconnector DAC, Mutual Energy; National Grid Interconnectors, 
NemoLink, ElecLink

• Consultant has been appointed to help deliver a High Level Design and a Cost-
Benefit Analysis

– This will be published in April 2021

• Thereafter TSOs plan to regularly engage all stakeholders on the CBA and the 
development of Detailed Technical Procedures
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ENTSO-E consultations: block 
bids, shadow auctions



Consultation on the added value of “Block bids”
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Yearly NTC split into

• Year-ahead annual product (1) and 12 year-ahead monthly products (2) – NEW: Market participants can bid for single 

monthly blocks separately in advance to form custom-made hedging 

• A part which is not allocated on yearly basis (3). The NTC is re-evaluated on monthly basis to feed monthly auctions 

• Core CCR: 80/20 split



Consultation on the added value of “Block bids”

55

• Market parties would have additional flexibility to hedge specific needs

• TSOs potentially are able to immediately put on the market a large share of the long-term NTC profile (if regional 

Capacity Calculation enables such possibility) that they have calculated for the year to come. This would depend 

on implementing the regional Splitting Rules

Benefits

Limitations and challenges

• The 12 year-ahead monthly auctions are simultaneous yet independent i.e. obtaining the desired custom 

capacity profile likely requires a more complex bidding strategy

• Capacity allocated through block bids cannot be allocated to yearly products, and vice-versa – liquidity 

(interest/demand of market participants and offer of products) can be limited

• This is not a quick win. Additional design questions and a lengthy implementation trajectory can be expected

• Interaction between FB allocation and block bid features has not yet been scrutinized

• Adaptations could be needed in certain methodologies: Splitting Rules, LTTR design, HAR, LT CCM, etc.

• Adaptations in the SAP’s, TSO’s and market participants’ IT systems



LTTRs and shadow auctions
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Decoupling LTTR CI SA CI LTTR to MPs

07/06/2019 1,9 M€ 716 k€ 19,6 M€

04/02/2020 62 k€ 26 k€ 208 k€

13/01/2021 526 k€ 268 k€ 4,0 M€

Total 2,5 M€ 1,0 M€ 23,9 M€

MPs indicate a low interest 

in shadow auctions

The latest decoupling events have had very 

strong impact on TSOs and tariff payers

64%

27%

9%

Participation in Shadow 
Auctions

Never Sometimes Always



LTTRs and shadow auctions

57

All TSOs have proposed an improvement to the market design i.e. compensate LTTRs with 

shadow auction price instead of market spread

• Secures hedging in a physical way

• Solves the aberration of undue money transfers from tariff payers to market parties

Structural solution – requires change in FCA

Alternative solutions being explored 

Short term

• Introduce a cap in HAR

• Remunerate in function of participation to SAs

Long term

• IDA at 3 pm takes over role from SA

• Stop with LTTRs, resort to other financial 

products for hedging



Thank you.


