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System/grid services in isolated electric systems
AUTONOMOUS REGION OF

Power Generation Mix — 2022- Madeira Island
MADEIRA

Hydro; 9,8%

Wind; 15,5%
Thermal (Diesel);

___PV;3,3%
52,3%

PORTO SANTO ISLAND
~._Solid Waste;
\ r 4,8%

Thermal (Natural Gas);

14,3%
Thermal (Natural Gas)

= Hydro = Wind = PV = Solid Waste

Thermal (Diesel)

Power Generation Mix-2022
4 Porto Santo Island
~ 50 km

(no interconne

1 x Wind Farm (0,66 MW); 1x PV Plant
2,3% (2 MW)+ 20
1 x Thermal (Diesel) ’ X Micro PV
(17,28 MW); (0,62 MW);
87,8% v 9,9%
: \ =Wind - PV
Total Installed Power - 377,26
Peak Demand = 146,15 MW

Thermal (Diesel)

Ipstalled Power - 20,57 MW
Total EE emission to the grid = 873,76 GWh

Peak Demand = 7,9 MW

Population = 246 000 inhabitants (source: Censos 2021)
Area: 741 km?

Total EE emission = 36,57 GWh
Population = 5 151 inhabitants*

*(Source: Censos 2021)

Area: 42,48 km?
TOTAL POPULATION = 251 000 inhabitants

Source: EEM
EEM Clients = 136 411 Madeira/ 4 766 Porto Santo
Workshop 5: 100% Decarbonization. What is needed to completely turn off thermal power plants for 100% RES secure system, operation?
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Traditional mix system generation

EEM - Madeira Island (Portugal)

Clean energy for EU islands
www.euislands.eu | info@euislands.eu

System services

B1l_Frequency B1_Frequency

primary secondary C-Voltage
Technology A-Inertia  regulation regulation regulation
Thermal Generation (Gas, Fuel/Diesel engines) X X X X
[ Hydro X - X X
Wind - - X
PV - - - X
u Waste incineration X - - X
Result Xv Xv XV XV
Result without thermal generation X _ X Xv
Mix system generation, without thermal System services
B1l_Frequency B1_Frequency
i primary secondary C-Voltage
Technology A-Inertia  regulation regulation regulation
Synchronous condenser with inertia X X
. Battery Power Plant - X X X
Hydro reversible (Storage, pumping and operation as a
synchronous condenser) X X X
. Wind - - X
PV - - - X
Waste incineration X - - X
Result without thermal generation xv xv xv xv

Critical issue: high values of df/dt (RoCoF)

Workshop 5: 100% Decarbonization. What is needed to completely turn off thermal power plants for 100% RES secure system, operation?



= EEM - Madelra Island (Portugal)
Lessons learned? v stance e | moG@eAsOs
: Before BESS ===

Madeira Terca-feira 06-Junho-2023
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EEM - Madeira Island (Portugal)

BESS support and importance for System Security:

Clean energy for EU islands
www.euislands.eu | info@euislands.eu
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Tripped

23'd of June 2023
Instant Load: 73 MW
Power Lost: 16 MW

Madeira Sexta-feira 23-Junho-2023
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e EEM - Madeira Island (Portugal)

The Challenge of RES Volatility in small islands st | ma@euSiands o

Versdo 4.7

Servigo de Despacho DSTIEEM Madeira - Segunda-feira, 29-jul-2019

Madeira - Segunda-Feira, 29-jul-2019
28 Installed Power: Wind: 45 MW; PV: 15 MW
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== Hidrica == Edlica == Fotovoltaica == Frequéncia = AF e HidlFica. Eélica Fotovoltaica
Ponta: 126 91MW &s 11:52  Vazio: 74.3 MW as 03:19
Source: EEM
=  Wind: 45 MW — 70 MW = From 25% to 50% RES
= PV-Solar: 15 MW — 75 MW il

Workshop 5: 100% Decarbonization. What is needed to completely turn off thermal power plants for 100% RES secure system, operation? —



e EEM — Porto Santo Island (Portugal)
The Challenge of RES Volatility in small islands s sisinge | mia@eusiande o

Porto santo Sexta-feira 25 Fevereiro 2022
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Porto Santo Sabaclo 26-Margo-2022
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