REgions

Ancillary service provision by renewable virtual power plants

“How can RES support the stabilisation of the energy
system by improving traditional Virtual Power Plants
(VPPs) to include also regional and inter-regional

services and further improve their participation on
the markets?”
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Chapter 1: Fraunhofer IEE's virtual power plant
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VPP Energy Connect of Fraunhofter IEE

Modern Web-UIl for easy access
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Key figures of the REgions VPPs

Installed
N Reqi NurL\t;;er of capacity Use
0. egion parks/farms [MW] Case
Wind | PV Wind | PV

1 Hauts-de-France 2 20 1

2 Occitanie 3 3 30 20 1,2, 7
3 Pll*ovence—AIpes—Céte 2 144 |2

d'Azur

4 Hauts-de-France 2 22 1

5 Auvergne-Rhéne-Alpes 5 48 2

6 Schleswig-Holstein (West) | 2 5.6 3,7

7 Schleswig-Holstein (East) 1 4.7 3

8 Vienna 4,5 6

Sum | 15 5 130.3 | 34.4
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Proof-concepts in France and Germany

Macro System Architecture of the VPP used for tests in France & Germany
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Chapter 2: Use cases of the REgions project
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Ancillary services by regional level

Focus on Use Case 1, 2, 3and 7
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Chapter 2.1 : UC1 - regional congestion management

Statistics: Partners:
PV assets Green HESPUL
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Regional congestion management UC 1
Smart Dispatch

M Adressing regional and interregional grid constraints with « regional RES cluster »

Smart Dispatch guarantees Set-Point

fulfillment of a pool of Decentralized
Energy Sources (DER) within a region
provided by a Virtual Power Plant

Even in case of

« Communication failure

« Non-accepted set-point

QNT-L HERAULT

* High set-point deviation
by single DER
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UC1 - Regional congestion management

Sub-Use Case 1: Preventive Curtailment with Smart Dispatch

Got dropped due to
‘ Non-accepted set-point

- ENGIE GREEN

@ ENGIE GREEN "Saumont le Bosc" | ENGIE ¢ Available Active balas Ouest | WP 8

—@- Disqualifizierung fiir automatisierte Steuerung Ele POWQ r [ MW] tung aggreg [

18 MW

15.02.22
Elektrische Wirkleisty

Active Power[MW]

ktuierende Erzeuger) [MWI: 17,296 MW

150222 15022216:01:14 35 1602:50 15.02.22 16:05:40 15.02.22 16:08:30 15.02.22 16:11:20 15.02.22 16:14:10
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UCT - Regional congestion management

Sub-Use Case 2: Curative curtailment
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Chapter 2.2 : UC2 - regional reactive power

provision

Statistics: Partners:
PV assets Green HESPUL
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UC2 — Reactive Power Provision for voltage support

Follow fixed Q set-point for a pool of Wind- and PV parks

@ ENGIE GREEN "Treviols Bas" | WP 7811 Cabalas Centre | WP 8280 Cabalas Ouest | WP 8606 Cabalas Est

Asset Pool

Electric Active Power [MW] —@— Reactive Power [Mvar] —@— Reactive Power Set Point [Mvar]

Reactive Power
3x (Live) [Mvar]

|
12/05/22 16:09:27
Electric Active Power [MW]: 7.798 MW
® Reactive Power [Mvar]: -0.831 Mvar
® Reactive Power Set Point [Mwar]; -0.955 Mvar

s

0 MW T T T T T T T T T T T -6 Mvar
12/05/22 16:09:00 12/05/22 16:11:57 12/05/22 16:14:54 12/05/22 16:17:51 12/05/22 16:20:48 12/05/22 16:23:45 12/05/22 16:26:42 12/05/22 16:29:39 12/05/22 16:32:36 12/05/22 16:35:33 12/05/22 16:38:30 12/05/22 16:41:27
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Chapter 2.3 : UC3 - Antimetric REdispatch

Statistics: Partners:
3 *%

RSN
. S

Wind & ARGE NETZ

PV assets

\

| C{ =Y —Z Fraunhofer

RA-NET SMAR 135

o

Smal‘t ADEME Supported by FFG
' Energy e -4
Systems = Bundesmi
© Fraunhcfer ’/ = Sundusmnsterun
ERA-Net rmsiovmes g, - C

und Technciogi



UC3 - Antimetric REdispatch

Test sites

Redispatch history

The number of hours and the number of RE plants
that had to reduce their feed-in to ensure grid
stability are shown.

o

i
No redispatch 2635 hours
Cumulated duration

wind cluster 1
WP1 & WP2

Evaluation

Selected year: 12021 v
Selected month: M v

WI N d C I u Ste r 2 Total duration in year: 5820 hours

WP3 Breakdown by municipality: Handewitt (WP1)
Curtailment duration in municipality: 1159 hours .

RE plants with curtailments in municipality: 43
Kiel

Breakdown by municipality: Beldorf (WP2) I

)

W\ (e 22
Curtailment duration in municipality: 349 hours VA IF Xt

RE plants with curtailments in municipality: 20

Breakdown by municipality: Damlos (WP3) WPZ
O l

Curtailment duration in municipality: 0 hours
Ne redispatch in this municipality Neumanster
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UC3 - Antimetric REdispatch

Demonstration procedure

-? wind cluster 1 |

;% grid congestion

Feed-in == == Redispatch request: Decrease Feed-in

Redispatch ID
N BN BN SN BN BN BN SN NN SN NN Shu M M BN RN M RN M R
1
1

"""" Precurtailment to offer positive reserve Redispatch request: Increase Feed-in

wind cluster 2
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UC3 - Antimetric REdispatch

Evaluation approach using the example of conventional redispatch

M Difficulty in data analysis: no 500
distinct connection of the S a0l
redispatch activities is given, 25 200/
missing “redispatch ID” s8 %l

So
. : S0 100
® Taking into account the grid g8 200
S 300
frequency £T 00|
. S 500
B Taking into account aFRR
prices Grid 50.1
frequency 50 r
f[Hz] 49.9
Interpretation: aFRR prices 0|
Hz] o

This redispatch period caused a
positive balancing demand of
25MWh and 925 €

\

Redispatch data from , netztransparenz.de"

$7€/MV\|/h

a e .

1
| |

16:00\ 27:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00

\

Tennel DE
TransnetBw.

S0Hertz
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TransnetBW

TransnetBW,

S0Hertz
TenneT DE

——Non-antimetry

—G@Grid frequency

—Pos. aFRR price

—Neg. aFRR price
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UC3 - Antimetric REdispatc
Second field test

[REgions Feldtest] RD 2.0 Abregelung Neu

—@- Disqualifizierung fur automatisierte Steuerung Hektrische Wirkleistung [MW] Elektrische Wirkleistung Erwartungswert Prognose 1 basierend auf der installierten Leistung [MW] —@- Elekinsche Wirkleistung Erwartungswert Prognose 2 basierend auf der installierte
6 MW

— i ______
07.07.22‘16:00:00 07.07.22 16:05:06 07.07.22 16:10:12 07.07.22 16:15:18 07.07.22 16:20:24 07.87.22 16:25:30 07.07.22 16:30:36 07 07.22 16:35:42 10722 16:40:48 07.07.22 16:45:54 07.07.22 16:51:00 07.07.22 16:56:06

[REgions Feldtest] RD 2.0 Vorhaltung und Hochregelung Neu Antl metrlc ra m ps

—@- Disqualifizierung fur automatisierte Steuerung Elekirische Wirkleistung [MW] Elektrische/Wirkleistung Erwartungswert Prognose 1 besierend auf der ifigtallierten Leistung [MW] —@-— Elekinsch

07.07.22‘ 16:00:00 07.07.22 16:05:06 07.07.22 16:10:12 07.07.22 16:15:18 07.07.22 16:20:24 07.07.22 16:25:30 07.07.22 16:30:36 07.07.22 16:35:42 07.07.22 16:40:48 07.07.22 16:45:54 07.07.22 16:51:00 07.07.22 16:56:06
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Chapter 2.4 : International collateralisation of
balancing reserve during congestions

Statistics: Partners:
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UC7 Collateralisation of balancing reserve during congestion

Implementation Interregional Controller: Approach & Set-Up

German VPP

German WP

REgions VPP OPC XML DA Interface

French VPP

Interregional Pool

Smart Dispatch
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UC7 Collateralisation of balancing reserve during congestion

Demonstration process

> Regulatory aspects/barriers (in
change):

< Period 1 - Period 2

- Balance requirement of control
areas

- Limitation of cross-border
capacities

German wind farm WP1

- Limitation of cross-border flows
A to financial flows

- Need for cross-border FRR
capacities

——— — — —

e = -

French wind farm WP2
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Thank you for your attention!
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