Roundtable: grid integration of RES SR

- Several grid operators sent slides presenting relevant grid issues

for RES Integration (congestion, curtailment, grid safety...) on
their networks. These include:

ENEL Endesa, Canary and Balearic Islands actor
EDF SEI, French island DSO

HEDNO, Greek DSO



Endesa: Canary and Balearic Islands, Spain

= Key drivers:
* Potential high curtailment as RES penetration increases.

* Generation mix: aged thermal generation mostly based on oil, not adapted to current flexibility needs.
* Lack of storage capacity.
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= Challenges:

* Significant security of supply risk in the short term (reserve margin is 10%).

The need for significant spinning reserve, with several groups required to connect at low load. This
reduces room for RES integration, leading to curtailments.

Regulated regime: current generation facilities cannot be upgraded or modernised (i.e. flexibility
upgrades) unless authorized by the Ministry following a tender procedure, yet to be launched.

= Potential solution (among others):

* To modernize and decarbonize thermal generation by hybridization
with batteries to provide reserve. The thermal generator does not
need to be running since the battery would immediately inject
energy in case of need, covering the time to startup the generator.

* Delivers fuel savings and emission reduction.

Markets parties to invest in stand alone storage capacity rather T |
that SOs.
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EDF SEI — Martinigue, Guadeloupe, Reunion, Guyane, COrse et iibemsum e

- Delay of power restoration following a voltage sag for DERSs
with zero power mode (required for all DERs > 10 kVA in SEI
operated islands) ?

- EDF SEl requires the DERs to restore their power in 100 ms
after a voltage sag. What delay is required by other DSOs ?



Challenges of RES integration on Greek Nlls

®  Curtailments for technical reasons

®  Production level depends on Weather
conditions (peak of load different from
peak of RES production)

Load changes significantly during the
year / during the day

®  Currently impossible to avoid thermal
units

Telecommunication Issues

MAPATQIH EYNOAKH OEPMIKH AN B
OHPA 33478 33478 0
KAPMA@OE 3579 3420 -1 170
QE-KAAYMNO! 51400 45672 5045 681
AEIBOL 28444 17133 569
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X0z 20782 14830 194
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APKIOI 24 24
AZTYNAMIA 566 566
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IKYPOL 1353 1353
EYMH 807 807
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lean energy for EU islands

EDF SEI — Martinigue, Guadeloupe, Reunion, Guyane, COrse e iioesuc o

- Large transients that instantaneously trigger several load
shedding levels result in severe overvoltages (up to 1.3 p.u.)

- SynCon have the abllity to both spread the load shedding levels
over time thanks to their inertia but also to better maintain the
voltage within an acceptable range. Do other TSOs face the
same phenomenon ?
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Peak load of 2022: 50,29MW

Peak load of 2023: 62,5MW
Minimum Day Peak of 2022: 22,0MW
Minimum Day Peak of 2023: 22,5MW

HZ AEZBOY / XAPTHZ

Peak of the day 25/10/2023: 32,87TMW

Minimum of the day 25/10/2023:
16,75MW

® 4 Wind Parks: 13,725MW total installed
capacity

Solar: 9,026MW total installed capacity

® Largest Thermal Unit: 10MW

............




Lesvos

NAPATQIH AN NEPIOPIZMOE TEXNIKOY EAAXIZTOY 15564 kW cd% 40
AIEIZAYEH AT 39.33% AYNAMIKOX NMEPIOPIEMOE 10834 kW Cd AATOPIOMOY 40
EAQA MPOHIOYMENOY ETOYE 0 o ENIAErMENOZ EAAXIETOZ MEPIOPIEMOZ 10834 kW
EAQA TPEXONTOZ ETOYE 5363 IYNOAIKO MEPIGQPIO AOPPOGHEHE 10834 kW | 39.18%
AIAXEIPIZH OAQN TQN AN MEZQ
- AITIOAOT HEH XEIPOKINHTHE EN TOAHE
ANOZTOAH ENIAIAZE v
TRV AAEIOAOTHMENH || AIAGEZIMH [| AIAXEIPIZH AN AE":'&Y"P?.ZM TR NAPArQrH An AQA STREEEI M PY®MIEH FIA ANIQAEIA
IEXYE (kW) TEXYE (kW) MEZQ 24 (kW) {h) EMIKOINQNIAZ
TEAEYTAIO SETPOINTMA TIZ
2025 2025 AATOPIGMOY 8667 78.94% | 1598 kW 5301.6 NINAKAZ EMOMENEE QPEE
TEAEYTAIO SETPOINT MA TIZ
2700 2700 AArOPIOMOY 4262 79.09% | 2135kW 5024.8 TINAKAE EMOMENEE DPEE
TEAEYTAIO SETPOINT MA TIZ
4200 4200 AAFOPIOMOY 685 78.94% | 3315 kW 5219.5 NINAKAZ ENOMENEE QPEE
TEAEYTAIO SETPOINT MA TIZ
4800 4800 AnroPioMOY 685 78.94% | 3789 kW 5234.2 TINAKAE EMOMENEE DPEE

= Thermal Power = Wind Power = Solar Power — — _\
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lkaria

® 2 Wind Parks:
0,985MW total installed
capacity

® Solar; 0,492MW total
instalied capacity

®  Hybrid Power
Station:2,7MW total
installed capacity
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reAMMH [ kW [ Amp
210 846 34
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P230 [ 1086 [ 42
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= Thermal
Power
= Wind
Peak load of 2022: 7,05MW PO}Ner
S
Peak load of 2023: 7,12MW pﬁv‘i‘;
Minimum Day Peak of 2022: 1,60MW -
Minimum Day Peak of 2023: 1,20MW
Peak of the day 25/10/2023: 3,57MW
Minimum of the day 25/10/2023: 1,84MW
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